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Foreword	

our mission at the Chez Panisse Foundation is to educate, 
nurture, and empower students to build a more sustainable 
future.  our program, the edible schoolyard, brings this mission 
to life by involving students in growing, harvesting, cooking 
and enjoying simply-cooked, seasonal, organic meals.  We lure 
students into the kitchen with delicious smells and flavors and 
find them excited by the simple pleasures of the garden—picking 
raspberries, digging up beds, or planting seeds.

“Learning by doing” is central to the way we teach at the edible 
schoolyard.  in our kitchen and garden classes, students partici-
pate fully in the cycle of producing organic and seasonal foods. 
they may bring kitchen and garden waste to the compost pile, 
for example, turn and tend the pile, spread the finished compost 
on garden beds before planting lettuce or tomatoes, then use the 
harvest from these plants in a delicious salad for sharing. 

We also strive to bring the academic classroom to life, whether 
it’s through a social studies lesson on ancient grains or a science 
lesson on the composition and properties of soil.  For the last 
two years we have also been exploring how to weave meaningful 
mathematics into our instruction. We do this because all students 
need mathematics skills to become socially responsible leaders 
and productive citizens and, in the short term, to enter college 
without need for remediation. 

this book is not a comprehensive math curriculum. Rather, it 
offers a window onto our approach to teaching and learning. 
teachers may adapt these lessons according to the resources 
and concerns of their own classrooms, or simply use them for 
inspiration. our goal is to empower students to grapple with the 
intrinsic complexities of mathematics in a way that is purpose-
ful and not devoid of common sense; with this book, we hope to 
provide a starting place.

Carina Wong 
Executive Director 
Chez Panisse Foundation



IntroductIon	

When we began thinking about the importance of integrating 
kitchen and garden learning into the academic classroom, we did 
not have a mathematics book in mind. soon, however, teachers at 
the edible schoolyard began developing their own strategies for 
engaging students with mathematics. Making Mathematics Deli-
cious is one product of the collective wisdom we have developed. 

this book differs from many supplementary curriculum materials 
in its alignment with California mathematics standards for middle 
school.this table lists the mathematics content standards that 
inform our lessons:

the context for each assignment is drawn directly from the origi-
nal edible schoolyard at Martin Luther King Jr. Middle school 
in Berkeley, California. however, middle school teachers from 
all regions will find these assignments relevant and useful for 
any mathematics classroom, with or without an adjoining school 
garden.  

these mathematics assignments are what we call tasks.  tasks are 
problem-based and set in a real-world context. they involve mul-
tiple steps and usually cannot be completed in one class period.  
nor can the tasks simply be assigned to the students as handouts. 
the tasks require conversation, experimentation, and at times 
collaboration. You may also notice that the tasks involve a lot of 

Grade	 content	Strand	 	 Standard	

	 Mathematics	content

8 algebra & Functions  8.6.0 

  students graph a linear equation and compute the x- and 
y- intercepts (e.g., graph 2x + 6y = 4). they are also able 
to sketch the region defined by linear inequality (e.g., they 
sketch the region defined by 2x + 6y < 4).

8 algebra & Functions  8.7.0 

  students verify that a point lies on a line, given an equation 
of the line. students are able to derive linear equations using 
the point-slope formula.

8 algebra & Functions  8.10.0 

  students add, subtract, multiply, and divide monomials and 
polynomials. students solve multi-step problems, including 
word problems, by using these techniques.

8 algebra & Functions  8.15.0 

  students apply algebraic techniques to solve rate problems, 
work problems, and percent mixture problems.
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reading; this is because a task must require sense-making on the 
part of the student if it is to be a truly useful tool for learning.  
each task is also designed to be accessible for all learners and to 
promote mathematical thinking over imitative computation work.  

When students make bread dough in the kitchen, for example, 
they must estimate to decide when it has doubled in volume. 
thus making bread provides an excellent opportunity for 
students to understand the relationship between concomitant 
increases in volume and linear dimensions. in the garden, 
students make potting soils to nurture plants through various 
stages of growth. the recipe for each type of soil is presented in 
a variety of standard and non-standard units because in the real 
world, gardeners often use cans, wheelbarrows, and spades to 
measure. this experience allows students to hone their quantita-
tive literacy while also deepening their understanding of how 
gardeners work.



How	tHIS	book	IS	orGanIzed	

this book includes five tasks for use with eighth-grade students. 
each task is introduced using handmade recipes, drawings, or 
images from the edible schoolyard. For the teacher, a set of notes 
is provided to explain underlying mathematical concepts and 
how to approach the lesson. the solution to each task is also 
included. Related tasks are outlined in booklets for seventh and 
eighth grades.

We published the three grades as a set so you could see how 
similar recipes or contexts can provide tasks of increasing diffi-
culty. For example, the sixth-grade lesson using a structure in the 
edible schoolyard called the Ramada involves measuring angles 
and calculating area.  at the eighth-grade level, the Ramada task 
involves constructing a scale model using measurements from the 
actual structure at the edible schoolyard.

We hope that these tasks will inspire you to look around and find 
the math in your kitchen, garden, or community.





MakInG	MatHeMatIcS	
delIcIouS	•	Grade	8

probleMS	&	queStIonS	 	
For	StudentS
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and	dependent	and	Independent	
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tHe	VarIable	Garden:	 	
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wHole-wHeat	 	
FrencH	douGH	 	  	  	  	  	  	  	 23	 	
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tHe	MatHeMatIcS	oF	apple	
and	carrot	Salad	wItH	
SeSaMe	oIl	dreSSInG



exploring a Recipe

1.  What percentage of liquid ingredients in the 

sesame dressing is oil?

2. The cooks at one school want to increase the 

proportion of olive oil in their school lunch 

salad dressing because olive oil is so good for 

students’ health.

 The dressing they use now contains 25% olive 

oil. How much olive oil must be added to 6 

liters of that dressing to make a new dressing 

containing 50% olive oil? Make a diagram to 

help you.
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tHe	MatHeMatIcS	oF	 	
wHole-wHeat	FrencH	douGH



Measuring a Ball of Dough

the recipe for Whole-Wheat French dough 

says that the dough should be left to rise until 

doubled. this means that the dough is left until 

its volume has increased by a factor of 2.

the diagram below shows a sketch of a before-

rising ball of dough with radius r and a sketch of 

an after-rising ball of dough with radius  r
1
.
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You know that the after-rising volume will be 

twice the before-rising volume. What will be the 

relationship between the before- and after-rising 

radii of the ball of dough?

1.  When the before-rising radius of a ball of 

dough (sphere) is r, write an expression for the 

volume of a ball of dough.

2. Write an expression for the volume of a ball of 

dough when the after-rising radius is r1.

3.  When the before-rising radius of a ball of 

dough is r and the after- rising radius of the 

dough is r1 , then the following is true:

 

 Solve this equation for r1  to find an expression 

for the after-rising radius of the ball of dough.

 

4. When the dough doubles in volume, by 

what factor does r1 , the after-rising radius, 

increase?

 8 πr3  =  4 πr1
3—           —                       

 3             3

tHe	MatHeMatIcS	oF	wHole-wHeat	
FrencH	douGH	(cont )



5. Complete the following table.

 

 

6.  Create a formula to express the after-rising 

radius in terms of the before-rising radius. 

7. Create a graph showing r on the horizontal 

axis and r1 on the vertical axis.

8.  What is the slope of the line?

9.  What does the slope mean in terms of the rising 

dough situation?

When a Ball of Dough Doubles in Volume

 before-rising radius r after-rising radius r1

 in centimeters in centimeters

 4 

 5 

 6 

 7 
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tHe	MatHeMatIcS	oF	
leMonade



increasing a Recipe

the recipe for Lemonade tells us that for the 

juice of every 6 lemons, H cup of sugar is needed.

1. Complete this table to show the number of 

lemons and the corresponding amounts of 

sugar required when the recipe is increased.

2. We can think of the number of lemons and the 

number of cups of sugar as two variables. 

 Let x represent the number of lemons.

 Let y represent the number of cups of sugar.

 a. Which of these two variables does it make 

sense to call the independent variable? Explain 

why.

 

 b. Which of these two variables does it make 

sense to call the dependent variable? Explain 

why.

Quantities of Lemons and Sugar Needed for Lemonade

 lemons cups of sugar

 3 

 6 H

 9 

 12 
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 c. Is the relationship between the number 

of lemons and the number of cups of sugar a 

function? Explain.

3. Write a formula to express the number of cups 

of sugar in the recipe in terms of the number of 

lemons.

4. Draw a graph to show the relationship between 

the number of lemons and the number of cups 

of sugar required when the recipe is increased. 

Record the number of lemons along the x-axis 

and the number of cups of sugar along the  

y-axis.

5. What is the ratio of the number of cups of 

sugar to the number of lemons?

tHe	MatHeMatIcS	 	
oF	leMonade	(cont )



6. What is the slope of the line?

7. What does the slope represent in terms of 

making lemonade?

8. Does the line pass through the point (0,0)?

9. Does the number of cups of sugar needed to 

make lemonade vary directly with the number 

of lemons used? Explain how you know.
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tHe	MatHeMatIcS	 	
oF	tHe	raMada

Measuring the Ramada

the Ramada is a shade structure and gathering 

place in the edible schoolyard. 

here is a drawing of the floor plan of the Ramada.

the perpendicular distance from any one “wall” 
to the center of the Ramada is 9.7 feet.

Bales of straw, each 4 feet by 2 feet by 1 foot, line 
7 walls of the Ramada.  

The Ramada



here is a drawing of the ceiling of the Ramada. 

the ceiling of the Ramada rests upon 8 large tree 
limbs. each of these stands vertically and is 8 feet 
high and approximately 8 inches in diameter.

the ceiling itself is constructed using additional 
tree limbs of various diameters.  

1.  Work with classmates to construct a scale 

model of the Ramada. 
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tHe	MatHeMatIcS	oF	 	
tHe	VarIable	Garden

Building a garden Bed

students at one school are planting a strawberry 

patch in their school garden. they will plant the 

patch in a rectangular bed by partitioning the bed 

into 4 triangles, as shown.

 

strawberries will be planted in the triangle in the 

middle. Ground cover will be planted in each of 

the 3 right triangles that border the strawberry 

patch.

1. Work with classmates to create an expression 

for the area of the strawberry patch.

The Variable Garden



teacHer	noteS	
&	SolutIonS	•	Grade	8
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tHe	MatHeMatIcS	oF	apple	and	
carrot	Salad	wItH	SeSaMe	oIl	
dreSSInG—noteS	and	SolutIon

percentages	and	concentration

notes

in this task, students are presented with a classic mixture 
problem like those required in most algebra 1 courses. Many stu-
dents find such classic mixture problems extremely difficult and 
boring. here we attempt to make the problem more accessible to 
students by setting it in the context of a recipe.

solution

exploring the Recipe

1.  What percentage of liquid ingredients in the sesame 
dressing is oil?

the percentage of liquid ingredients in the sesame dress-
ing that is oil is 33%.

2. The cooks at one school want to increase the proportion 
of olive oil in their school lunch salad dressing because 
olive oil is so good for students’ health.

 
The dressing they use now contains 25% olive oil.  How 
much olive oil must be added to 6 liters of that dressing 
to make a new dressing containing 50% olive oil? Make 
a diagram to help you.

the diagram below represents 6 liters of salad dressing. 
For each liter, 25% is shaded to represent that the dress-
ing contains 25% olive oil.

 

the diagram below shows that 0.5 liters of olive oil must 
be added to each liter of salad dressing to ensure that the 
salad dressing contains 50% olive oil.

 

therefore, a total of 3 liters of oil must be added to obtain 
a dressing that is 50% olive oil.



tHe	MatHeMatIcS	oF	wHole-wHeat	
FrencH	douGH—noteS	and	SolutIon

Graphing	Functions,	analyzing	Increases	 	
in	Volume	and	linear	dimensions

notes

in this task, students use rising bread dough to examine and 
graph changes in the radius of a sphere. this is a classic math-
ematics problem. dough must be left to rise; when the dough 
has doubled in volume, by how much will the diameter have 
increased?

solution

Measuring a Ball of Dough

the recipe for Whole-Wheat French dough says that the dough 
should be left to rise until doubled. this means that the dough is 
left until its volume has increased by a factor of 2.

the diagram below shows a sketch of a before-rising ball of 
dough with radius r and a sketch of an after-rising ball of dough 
with radius r

1
. 

 

 

 

You know that the after-rising volume will be twice the before-
rising volume. What will be the relationship between the before- 
and after-rising radii of the ball of dough?

1.  When the before-rising radius of a ball of dough 
(sphere) is r, write an expression for the volume of a ball 
of dough.

the volume is given by               .

2. Write an expression for the volume of a ball of dough 
when the after-rising radius is r1.

the volume is given by                .

 4 πr3       —           
 3             

 4 πr1
3       —           

 3             
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3.  When the before-rising radius of a ball of dough is r 
and the after-rising radius of the dough is r1 then the 
following is true:

 

 Solve this equation for r1 to find an expression for the 
after-rising radius of the ball of dough.

an expression for the after-rising radius in terms of r  
is     2 • r.

the following shows how it can be derived:

  

  2πr3     =

  2πr 3     = r1
3

     2 • r  = r1

4. When the dough doubles in volume, by what factor does   
the after-rising radius increase?

the after-rising radius increases by a factor of      2.

5. Complete the following table.

 

 

 

 

 8 πr3  =  4 πr1
3—           —                       

 3             3

tHe	MatHeMatIcS	oF	wHole-wHeat	
FrencH	douGH—noteS	and	SolutIon	
(cont )

3√
—

 8 πr3  =  4 πr1
3—           —                       

 3             3
 πr1

3       

3√
—

3√
—

When a Ball of Dough Doubles in Volume

 before-rising radius r after-rising radius r1

 in centimeters in centimeters

 4 2 • 4 = 5.03

 5 2 • 5 = 6.3o

 6 2 • 6 = 7.56

 7 2 • 7 = 8.82

3√
—

3√
—

3√
—

3√
—



6.  Create a formula to express the after-rising radius in 
terms of the before-rising radius.

one possible formula is  y =      2 x.

7. Create a graph showing r on the horizontal axis and   
on the vertical axis.

the graph will be a line passing through (0,0).

8.  What is the slope of the line?

the slope of the line is     2.

9.  What does the slope mean in terms of the rising dough 
situation?

the slope of the line represents that factor by which 
the linear measures of a ball of dough increase when its 
volume doubles.

3√
—

3√
—
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tHe	MatHeMatIcS	oF	leMonade—
noteS	and	SolutIon

linear	Functions	and	dependent	 	
and	Independent	Variables

notes

in this task, students are asked to analyze the amount of sugar 
in a recipe for lemonade in terms of the amount of lemon juice 
required. students will be able to see that the amount of sugar is 
a function of the amount of lemon juice. Furthermore, students 
will be able to see that the function is a linear function.

solution

increasing a Recipe

the recipe for Lemonade tells us that for the juice of every 6 
lemons, H cup of sugar is needed.

1. Complete this table to show the number of lemons and 
the corresponding amounts of sugar required when the 
recipe is increased.

2. We can think of the number of lemons and the number 
of cups of sugar as two variables. 

 Let x represent the number of lemons.
 Let y represent the number of cups of sugar.

 a. Which of these two variables does it make sense to 
call the independent variable? Explain why.

it makes sense to call the number of lemons the indepen-
dent variable, because the amount of sugar that is added 
depends on the number of lemons used and not vice 
versa. 

Quantities of Lemons and Sugar Needed for Lemonade

 lemons cups of sugar

 3 G

 6 H

 9 I

 12 1



b. Which of these two variables does it make sense to call 
the dependent variable? Explain why.

it makes sense to call the amount of sugar the depen-
dent variable, because the amount of sugar that is added 
depends on the number of lemons used and not vice 
versa.

c. Is the relationship between the number of lemons and 
the number of cups of sugar a function? Explain.

Yes, this relationship is a function because each distinct 
number of lemons requires a distinct amount of sugar. 
therefore, each value of x is mapped unto one and only 
one value of y.

3. Write a formula to express the number of cups of sugar 
in the recipe in terms of the number of lemons.

this recipe requires 12 lemons for every 1 cup of sugar. 
thus 1 lemon requires         of a cup of sugar. this is 
shown by the following formula: y =        x.

4.  Draw a graph to show the relationship between the 
number of lemons and the number of cups of sugar 
required when the recipe is increased. Record the 
number of lemons along the x-axis and the number of 
cups of sugar along the y-axis.

the graph will be a line passing through (0,0).

5. What is the ratio of the number of cups of sugar to the 
number of lemons?

the ratio of the number of cups of sugar to the number of 
lemons is        .

  1   —           
 12   1   —           

 12

  1   —           
 12
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6. What is the slope of the line?

the slope of the line is       .

7. What does the slope represent in terms of making lem-
onade?

the slope represents the amount of sugar required for 
each lemon used in making lemonade.

8. Does the line pass through the point (0,0)?

Yes, the line does pass through (0,0).

9. Does the number of cups of sugar needed to make lem-
onade vary directly with the number of lemons used? 
Explain how you know.

Yes, the number of cups of sugar vary directly with the 
number of lemons used because the graph is a line that 
passes through (0,0).

  1   —           
 12



tHe	MatHeMatIcS	oF	tHe	raMada—
noteS	and	SolutIon

Scale,	angle,	area,	and	Volume

notes

this task provides a hands-on opportunity for students to 
problem-solve with concepts of scale. students work creatively 
and collaboratively with measurement data to build a scale model 
of the Ramada, a shade structure and gathering place in the 
edible schoolyard. they can use the data given in the task or, 
if possible, arrange a visit the edible schoolyard to make their 
own measurements. they might use pipe cleaners or straws to 
construct this scale model.

solution

Measuring the Ramada

the solution to this task will be a scale model. the model 
will need to be robust enough to show the intricate ceiling 
structure of this Ramada.



3 0  •  m a k i n g m at h e m at i c s d e l i c i o u s |  e i g h t h g r a d e

tHe	MatHeMatIcS	oF	tHe	VarIable	
Garden—noteS	and	SolutIon

area	and	algebraic	thinking

notes

this task is designed to engage students in simple polynomial 
arithmetic. the dimensions of a rectangular garden bed are given 
as simple polynomials and students must add, subtract, multiply, 
or divide these in order to find the area of a strawberry patch 
enclosed within the bed.

Begin by asking students to work on this task individually for 
two minutes. then have them work in groups of three for five 
minutes. Call the groups together and ask them to make sug-
gestions as to how to get started. When a student provides what 
seems to be a viable starting point, have classmates discuss 
what makes this suggestion a good one. Record these ideas and 
rationale on the board or chart paper along with corresponding 
students’ names. if a student makes a suggestion that you cannot 
readily understand or that may not be a viable starting point, ask 
for clarification. once students have at least one viable starting 
strategy, have them continue working on the problem with their 
small groups.

as groups work, walk around the room mini-conferencing. do 
not suggest or explain how to do the task. instead, ask students 
to explain aspects of the task to you.

When interest in the task begins to wane, meet with the whole 
class once more. this time, ask students to explain ideas that you 
found useful or interesting as you walked about the room.

students might suggest that they use the Pythagorean theorem to 
find the length of each side of the strawberry bed, for example. 
this is a viable starting point, but it is highly unlikely that any 
student will have the mathematics needed to apply the Pythago-
rean theorem. 

therefore, in your discussion, note strategies students may 
use to complete the entire task. one common approach that 
eighth-grade students might suggest, for example is to subtract 
the area of the three ground-cover right triangles from the area of 
the rectangular bed. this is the method that students in eighth 
grade could be expected to use successfully and is detailed in the 
solution below. 

solution

Building a garden Bed

students at one school are planting a strawberry patch in their 
school garden. they will plant the patch in a rectangular bed by 
partitioning the bed into 4 triangles, as shown.



 

strawberries will be planted in the triangle in the middle. Ground 
cover will be planted in each of the 3 right triangles that border 
the strawberry patch.

1.  Work with classmates to create an expression for the 
area of the strawberry patch.

the area of the large rectangle is  2a • 2b = 2ab.

the area of the bottom right triangle is found by multiply-
ing half of the base (a) by the height (b). thus, the area 
can be expressed as  ab :        • 2 = ab .

the area of the upper right triangle is found by multiply-
ing half of the base (b) by the height (b). thus, the area 
can be expressed as  b2 :         • b  = b2 .

the area of the upper left triangle is found by multiplying 
half of the base (b) by the height (2a -- 2b). thus, the area 
can be expressed as 2ab -- 2b2 :         • (2a -- 2b) = 2ab -- 2b2. 

the sum of the areas of the 3 right triangles is as follows: 
ab+ b2 + 2ab -- 2b2 = 3ab-- b2.

the sum of the areas of the 3 right triangles subtracted 
from the area of the large rectangle gives the area of the 
strawberry patch: 4ab -- (3ab -- b2) = ab + b2.

therefore, the area of the strawberry patch is ab + b2.

 2a   —           
  2

 2b   —           
  2

 2b   —           
  2
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