
 

 

Pre-Algebra Mathematics Support Curriculum 

Unit 1: Wind Power 
Summary 
The first unit of the summer mathematics support program asks students to design a wind turbine 
that will transfer the most wind energy into electricity. While learning about the design elements of 
a rotor, students will review how to perform arithmetic with fractions, how to measure angles, and 
how to properly graph data sets.  

Expected Time: 1 week of a summer mathematics camp, or 3 weeks during the school year (50-minute periods) 

 

Lesson Descriptions 

Lesson 1: The Engineering Notebook 
30 minutes 
Students set up their engineering notebooks for use during the remainder of the course. The engineering 
notebook teaches effective and thorough note-taking skills, as well as good organization and study habits. 

Lesson 2: Introduction to Wind Power 
120–150 minutes 
The class learns the basic parts of a wind turbine. Fraction operations are reviewed in the context of 
measurement. To apply their fraction skills, students design and build a windmill tower to fulfill area and height 
constraints. 

Lesson 3: Experiment with Blade Shapes 
150–180 minutes 
Students review how to multiply fractions, create organized data tables, and appropriately scale graphs. They 
apply these skills during experiments on how blade shape affects voltage output of wind turbines.  

Lesson 4: Angles of Attack 
120–150 minutes 
Students practice using protractors to measure angles in a real-world application. They learn about angle of 
attack and its effect on the aerodynamics of a wind turbine rotor. Experiments with different blade shapes and 
angles of attack are performed to see how these characteristics affect voltage output. 

Lesson 5: Rotor Design Contest 
240–270 minutes 
Scrap material is discussed and percentages are calculated as students consider efficient rotor designs in terms of 
both voltage output and material usage. In groups, students combine the knowledge gained in this unit to design 
wind turbine rotors that produce the most electricity possible, given material constraints. 



 

 

Unit 1: Wind Power 
Mathematics Skills and Concepts Covered 

 

Skill or Concept California Mathematics Standard 

Measurement–Linear units 
Measurement–Area units 
Measurement–Angles 

Grade 7: Measurement and Geometry 
1.2, 2.1, 2.2, 2.4 

Equivalent fractions 
Add and subtract fractions 
Multiply and divide fractions 

Grade 7: Number Sense 
1.2 

Calculate percentages Grade 7: Number Sense 
1.3, 1.6 

Express constraints and range of results as inequalities 
and compound inequalities 

Grade 7: Algebra and Functions 
1.1, 1.4 

Graph and interpret experimental results Grade 7: Algebra and Functions 
1.5 
Statistics, Data Analysis, and Probability 
1.2 

Find range, mean, and median value of the results Grade 7: Statistics, Data Analysis, and Probability 
1.2 

Build a working wind power generator to meet certain 
constraints 
Compete in wind generator contest (optimize results) 

Grade 7: Mathematical Reasoning 
1.1, 1.3, 2.1, 2.2, 2.4, 2.7, 2.8, 3.1, 3.2 

Present wind generator design to class and justify design 
choices 

Grade 7: Mathematical Reasoning 
2.5, 2.6 



 

 

Pre-Algebra Mathematics Support Curriculum 

Unit 2: Blueprints and Models 
Summary 
During the first half of this unit, students will learn about scale and proportional reasoning of 
all types. They then apply this knowledge to design and build a scale model of a wheelchair 
access ramp to Americans with Disabilities Act guidelines. The second half of the unit teaches 
students how to perform unit conversions, work with ratios, and solve percentage of change 
problems. The culminating project asks students to synthesize all of the skills to design a remodeling plan of a 
building to fulfill specific structural and space allocation constraints.  

Expected Time: 2 weeks of a summer mathematics camp, or 6 weeks during the school year (50-minute periods) 

Lesson Descriptions 

Lesson 1: Measure Your Space 
150 minutes 
Students begin the unit by discovering that any unit can be used to measure a space. They develop their 
proportional reasoning by figuring out how to convert from unconventional units to inches and feet. 

Lesson 2: Map Your Space 
150 minutes 
The class takes the measurements they made in the previous lesson to create an accurate map. In the process, 
they learn about scale and the importance of converting fractions and decimals. 

Lesson 3: Know the Materials 
150 minutes 
Students increase their fluency with proportions by calculating the weights of different quantities of materials. 
They create a graphical representation of proportional growth and learn how slope communicates a rate of 
change. The class ends the lesson by working in groups to solve more challenging proportional reasoning 
problems. 

Lesson 4: Design an Access Ramp 
330 minutes 
In teams, students apply the knowledge gained in the previous lessons by designing an access ramp to fit ADA 
guidelines and the property owner’s preferences. Students create a scale drawing of their design, as well as 
calculate precise materials lists before building a model ramp to the scale 1:24.  

Lesson 5: Cost the Materials 
120 minutes 
Students practice unit conversions involving length, area, volume, and weight/mass measurements. Design 
teams price the materials needed to build their access ramp design. 



 

 

 
 

 

Unit 2: Blueprints and Models 
Mathematical Skills and Concepts Covered 

Lesson Descriptions 

Lesson 6: Space Allocation 
150 minutes 
The class looks at how space allocation in American homes has changed with time by analyzing the floor plans 
of residences from past and present. They communicate their findings using percents and pie charts. Students 
also calculate the percent of change and learn how to simplify ratios. 

Lesson 7: Remodeling Project 
450 minutes 
The culminating project for this unit involves students in designing a remodeling plan for the first floor of a 
building. Different clients want to convert the floor into a single family home, a market, a gym, and office 
space. Each group tackles one of the design challenges and presents their work to the city planning 
commission for approval. 

Skill or Concept California Mathematics Standard 

Measurement–Linear units 
Measurement–Area units 
Measurement–Angles 

Grade 7: Measurement and Geometry 
2.1, 2.2, 2.4 

Mapping space to scale Grade 7: Measurement and Geometry 
1.2 

Solving problems involving proportions  
and ratios 

Grade 7: Algebra and Functions 
4.2 
Grade 7: Measurement and Geometry 
1.2, 1.3, 2.4 

Understanding the slope of linear graphs as it relates 
to proportional growth 

Grade 7: Algebra and Functions 
1.5, 3.4, 

Calculating and converting fractions, percents, and 
decimals 

Grade 7: Number Sense 
1.2, 1.3 

Performing unit conversions Grade 7: Measurement and Geometry 
1.1, 1.3 

Creating pie charts and understanding how they 
relate to ratios and percents 

Grade 7: Statistics, Data Analysis, and Probability 
1.1 

Calculating percent of increase or decrease Grade 7: Number Sense 
1.6, 1.7 

Designing and constructing a model of a building to 
fulfill specific constraints and preferences  

Grade 7: Mathematical Reasoning 
1.1, 1.2, 1.3, 2.1, 2.2, 2.5, 2.6, 2.7, 2.8, 3.1 



 

 

Pre-Algebra Mathematics Support Curriculum  

Unit 3: People Movers 
Summary 
Railed transport systems are the practical application of concepts such as velocity, graphing, 
and integer operations. Students build a funicular up an incline that they analyze using the 
Pythagorean Theorem, and give the car’s position and velocity using positive and negative 
numbers. The shape of graphs at constant speed, acceleration, and deceleration are explored. 
Finally, students design a transportation system timed to smoothly accommodate a certain 
volume of people. 

Expected Time: 1.25 weeks of a summer mathematics camp, or 3 weeks during the school year (50-minute 
periods) 

 

Lesson Descriptions 

Lesson 1: Going the Distance  
150 minutes 
Students are introduced to the design and function of different people movers, such as ski lifts, cable cars, and 
funiculars. The class explores the Pythagorean Theorem and analyzes the sides of triangles. They then apply 
that knowledge to build a cardboard incline that a model funicular will eventually climb and descend. 

Lesson 2: Up and Down, Back and Forth 
150 minutes 
Students use the analogy of movement in opposite directions to learn about adding and multiplying integers. 
They practice the skills gained in the previous lesson to build a funicular car base that will keep the passenger 
car parallel to the ground while traveling up the incline. 

Lesson 3: Rates of Transport 
150 minutes 
Students graph positive and negative rates, including the velocity of different moving objects. The class 
solidifies their understanding of rates by interpreting existing graphs of constant and varying motion.  

Lesson 4: Gear Ratios 
150 minutes 
Students gain practical experience with altering speed by experimenting with gears and performing gear ratio 
calculations. They attach their model funicular bases to a geared motor to test the accuracy of their 
calculations. 

Lesson 5: Finally, the Funicular 
180 minutes 
Students apply all the knowledge gained in this unit to design a funicular system that meets the needs of a 
specific client. They consider wait time, ride length, and passenger comfort when deciding on the speed of the 
funicular and the design of the passenger car. 



 

 

Unit 3: People Movers 
Mathematics Skills and Concepts Covered 

 

Skill or Concept California Mathematics Standard 

Measurement–Linear units 
Measurement–Area units 
Measurement–Angles 

Grade 7: Measurement and Geometry 
2.1, 2.2, 2.4 

Building to scale Grade 7: Measurement and Geometry 
1.2 

Solving problems involving proportions and ratios, 
including gear ratios 

Grade 7: Algebra and Functions 
4.2 
Grade 7: Measurement and Geometry 
1.2, 1.3, 2.4 

Interpreting the meaning of linear and non-linear 
graphs 

Grade 7: Algebra and Functions 
1.5. 3.3 

Understanding the slope of linear graphs of distance 
vs. time and velocity vs. time 

Grade 7: Algebra and Functions 
1.5, 3.3, 3.4 

Performing arithmetic with negative numbers Grade 7: Number Sense 
1.2 

Understanding and solving problems using the 
Pythagorean Theorem 

Grade 7: Measurement and Geometry 
3.3 

Simplifying square roots Grade 7: Number Sense 
2.4 

Designing and constructing a model of a building to 
fulfill specific constraints and preferences  

Grade 7: Mathematical Reasoning 
1.1, 1.2, 1.3, 2.1, 2.2, 2.5, 2.6, 2.7, 2.8, 3.1 



 

 

Pre-Algebra Mathematics Support Curriculum 

Unit 4: Safe Combinations 
Summary  
The rules of exponents and solving equations are the two main concepts covered in the last 
unit of the summer camp. Students build their own combination lock out of wood and 
metal washers, and analyze how many possible combinations are possible. They then “code” 
their lock combinations in complex equations and challenge their peers to open the lock by 
solving the equations. 

Expected Time: 1 week of a summer mathematics camp, or 3 weeks during the school year (50-minute periods) 

Lesson Descriptions 

Lesson 1: How Many Possible Combinations? Part I 
150 minutes 
The class is introduced to the workings of a combination lock and begins to build a safe. Students create 
organized diagrams to figure out how many possible combinations there are given the number of choices in a 
combination lock. They express the results in exponential form. 

Lesson 2: How Many Possible Combinations? Part II 
150 minutes 
In pairs, students begin building a combination lock to specifications. They analyze what happens to the 
number of possible combinations when the number of wheels in the lock chamber changes and draw the 
analogy to the rules of multiplication and division of exponents.  

Lesson 3: Coding the Combination: Part I 
150 minutes 
The class demonstrates the rate of exponential growth in a graph. Students finish assembling the combination 
lock, attach it to the safe, and figure out the correct combination to unlock it. The class is then asked to “code” 
their lock combinations by rewriting each combination number as an order of operations problem.  

Lesson 4: Coding the Combination: Part II 
120 minutes 
Students are introduced to the concept of equivalent equations as they “code” their lock combinations as 
equations. They also review exponent rules. 

Lesson 5: Safe Breaking 
180 minutes 
Students solve equations by “undoing” the coding of the combinations that they did in the previous lesson and 
translate sentences into equations. They check their answers by actually opening each others’ locks. Finally, 
they consider whether it is smarter to keep money in a bank instead of a safe and explore exponents as they 
relate to compound interest. 



 

 

Unit 4: Safe Combinations 
Mathematics Skills and Concepts Covered 

 

Skill or Concept California Mathematics Standard 

Measurement–Linear units 
Measurement–Area units 
Measurement–Angles 

Grade 7: Measurement and Geometry 
1.2, 2.1, 2.2, 2.4 

Tree diagrams and permutations Grade 7: Statistics, Data Analysis, and Probability 
1.1 

Definition of exponents, graphing exponential growth Grade 7: Algebra and Functions 
1.5, 2.1, 3.1 

Rules of exponents Algebra I 
2.0 

Order of operations Grade 7: Algebra and Functions 
1.2 

Inverse operations Grade 7: Algebra and Functions 
1.3 

Equivalent equations and solving 1–5 step equations Grade 7: Algebra and Functions 
4.1 
Algebra I 
4.0, 5.0 

Translating sentences into algebraic equations Grade 7: Algebra and Functions 
1.1, 1.4 

Building a working safe with a combination lock to 
specifications  

Grade 7: Mathematical Reasoning 
1.1, 1.3, 2.1 



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /CMYK
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize false
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments true
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<

    /BGR <>
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /DEU <>
    /ESP <>
    /ETI <>
    /FRA <>
    /GRE <>

    /HRV (Za stvaranje Adobe PDF dokumenata najpogodnijih za visokokvalitetni ispis prije tiskanja koristite ove postavke.  Stvoreni PDF dokumenti mogu se otvoriti Acrobat i Adobe Reader 5.0 i kasnijim verzijama.)
    /HUN <>
    /ITA <>
    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /LTH <>
    /LVI <>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor prepress-afdrukken van hoge kwaliteit. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /POL <>
    /PTB <>
    /RUM <>
    /RUS <>
    /SKY <>
    /SLV <>
    /SUO <>
    /SVE <>
    /TUR <>
    /UKR <>
    /ENU (Use these settings to create Adobe PDF documents best suited for high-quality prepress printing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /ConvertToCMYK
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


