[bookmark: _9za8xcv31etc]Data Science Day: Recipe Scaling Challenge
[bookmark: _9715xlhx65oc]Overview
Students apply proportional reasoning, ratio calculations, and unit conversions to scale Thanksgiving recipes for different group sizes while learning about practical applications of mathematics in cooking and meal planning.
[bookmark: _2dwq14m5yz86]Learning Objectives
· Apply proportional reasoning to scale recipes up and down
· Calculate ratios and maintain proportional relationships
· Convert between measurement units (cups, tablespoons, ounces, grams)
· Work with fractions, decimals, and mixed numbers
· Calculate costs and create budgets
· Solve real-world problems involving multiple operations
· Understand how data scientists help optimize food production
[bookmark: _h475dginxiqh]Materials Needed
· Recipe cards (provided below)
· Recipe Scaling Worksheet (provided below)
· Calculators
· Measuring cups and spoons (for visual reference/demonstration)
· Chart paper for group work
· Optional: Real recipes from home, grocery store ads for pricing
[bookmark: _umnid8jeppjb]Time Required
50-60 minutes (can extend to 75+ minutes with cooking cost analysis)

[bookmark: _opk1z310ysbr]Activity Overview: The Thanksgiving Catering Challenge
You are culinary consultants hired by a catering company! They need to prepare Thanksgiving meals for groups of various sizes and need your mathematical expertise to:
· Scale recipes accurately for different party sizes
· Calculate ingredient quantities
· Determine costs per serving
· Ensure all dishes finish cooking at the same time
· Minimize food waste through precise measurements
Business Questions to Answer:
· How do we scale a recipe from 8 servings to 30 servings?
· What measurements do we need for fractional servings?
· How does changing recipe size affect cooking time?
· What's the most cost-effective way to purchase ingredients?

[bookmark: _wu7eb759huwl]Part 1: Introduction to Recipe Scaling (10-15 minutes)
[bookmark: _kd5gshuyy6yo]The Math Behind Cooking
Real-World Context: "Restaurants, caterers, and food manufacturers use the exact same math you're about to learn! When a recipe says it serves 8 but you need to feed 30, you can't just guess - you need precise calculations."
[bookmark: _w36b3k51hado]Key Concepts Review
Ratios & Proportions:
Original Recipe : New Recipe
    8 servings  :  30 servings
Scaling Factor:
The below work you can scaffold as fits for your class - either working together on the board, going in groups, or individually if ratios and proportions is a topic of decent comfort level for your class. 
Scaling Factor = New Servings ÷ Original Servings
                = 30 ÷ 8
                = 3.75
Application:
New Amount = Original Amount × Scaling Factor
If original recipe has 2 cups flour:
New Amount = 2 × 3.75 = 7.5 cups flour
[bookmark: _srnwuu7mfkek]Common Measurement Conversions
Volume:
· 1 cup = 16 tablespoons = 48 teaspoons
· 1 tablespoon = 3 teaspoons
· 1 cup = 8 fluid ounces
· 1 pint = 2 cups
· 1 quart = 4 cups
· 1 gallon = 16 cups
Weight:
· 1 pound = 16 ounces
· 1 kilogram = 1000 grams = 2.2 pounds
[bookmark: _a08utjd6w29f]Mini-Challenge Warm-Up
Quick Practice: A recipe serves 4 and calls for 1½ cups of broth. How much broth for 10 servings?
Solution:
Scaling Factor = 10 ÷ 4 = 2.5
New Amount = 1.5 × 2.5 = 3.75 cups
Convert: 3¾ cups or 3 cups + 12 tablespoons

[bookmark: _ghycxtx1et4b]
[bookmark: _1bgm8bw9npsf]
[bookmark: _rlerstrz4uz]Part 2: Recipe Scaling Activity (30-35 minutes)
[bookmark: _3tx1aq7hsqwe]Activity Setup
Students work in teams of 3-4. Each team receives:
· 2-3 different Thanksgiving recipes (be culturally sensitive here and make the recipes diverse and fit your demographic of student body - I have the current mainstream recipes below, but these certainly do not need to be perpetuated as the norm!)
· Different target serving sizes
· Recipe Scaling Worksheet
· Access to calculators and conversion charts
[bookmark: _cdje7ppcu4mj]The Challenge
Teams must:
1. Calculate scaling factors for each recipe
2. Scale all ingredient quantities accurately
3. Convert measurements to practical cooking units
4. Calculate total costs using grocery prices
5. Identify potential scaling problems
6. Present their scaled recipes to the class
[bookmark: _x0ri7yg8ih]Student Rotation (Optional)
Station 1: Appetizers & Sides (15 min)
· Green Bean Casserole
· Mashed Potatoes
· Cranberry Sauce
Station 2: Main Dishes (15 min)
· Turkey
· Stuffing
· Gravy
Station 3: Desserts & Timing (15 min)
· Pumpkin Pie
· Apple Crisp
· Coordinate cooking times

[bookmark: _nuh7ncnkupqj]Recipe Scaling Worksheet
[bookmark: _7qdfe7kd89ui]Thanksgiving Recipe Scaling Challenge
Team Members: _____________________________________________________________
[bookmark: _ojpte7kf244l]Recipe #1: Classic Mashed Potatoes
[bookmark: _7ausy5pvx9s9]Original Recipe (Serves 8)
Ingredients:
· 5 pounds russet potatoes
· 1 cup whole milk
· ½ cup (1 stick) butter
· 1 teaspoon salt
· ½ teaspoon black pepper
· ¼ cup sour cream
Instructions: Boil potatoes 20 minutes, mash with other ingredients.

[bookmark: _vcand3qi0evw]Your Challenge: Scale to ______ servings
Step 1: Calculate Scaling Factor
Scaling Factor = New Servings ÷ Original Servings
               = _______ ÷ 8
               = _______





Step 2: Scale Each Ingredient
	Original Ingredient
	Original Amount
	× Scaling Factor
	= New Amount
	Practical Measurement

	Potatoes
	5 lbs
	× _____
	= ________ lbs
	_____ lbs

	Milk
	1 cup
	× _____
	= ________ cups
	_____ cups _____ Tbsp

	Butter
	½ cup
	× _____
	= ________ cups
	_____ Tbsp ( _____ sticks)

	Salt
	1 tsp
	× _____
	= ________ tsp
	_____ tsp

	Pepper
	½ tsp
	× _____
	= ________ tsp
	_____ tsp

	Sour Cream
	¼ cup
	× _____
	= ________ cups
	_____ Tbsp


Step 3: Cooking Time Adjustment
Original cooking time: 20 minutes
For larger quantities, cooking time may need adjustment:
· Double the recipe: Add ~5 minutes
· Triple the recipe: Add ~8-10 minutes
Estimated new cooking time: _______ minutes
Reasoning: _________________________________________________

[bookmark: _dsz4xeg2r8d5]Recipe #2: Green Bean Casserole
[bookmark: _pcmhfg2yibs0]Original Recipe (Serves 6)
Ingredients:
· 2 cans (14.5 oz each) green beans, drained
· 1 can (10.5 oz) cream of mushroom soup
· ¾ cup milk
· ⅛ teaspoon black pepper
· 1⅓ cups French fried onions
Baking: 350°F for 25 minutes

[bookmark: _beoqyy1zaut3]Your Challenge: Scale to ______ servings
Scaling Factor: _______
Scaled Ingredients:
	Ingredient
	Original
	New Amount
	Practical Measurement

	Green beans
	2 cans (29 oz total)
	_____ oz
	_____ cans

	Cream of mushroom soup
	1 can (10.5 oz)
	_____ oz
	_____ cans

	Milk
	¾ cup
	_____ cups
	

	Pepper
	⅛ tsp
	_____ tsp
	

	French fried onions
	1⅓ cups
	_____ cups
	


Challenge Question: Cans only come in specific sizes (10.5 oz, 14.5 oz). How do you handle fractional cans?
Our solution: _________________________________________________

[bookmark: _ptki64y4qyds]Recipe #3: Pumpkin Pie
[bookmark: _z82rortcagwm]Original Recipe (Makes 1 pie, serves 8)
Ingredients:
· 1 can (15 oz) pumpkin puree
· ¾ cup granulated sugar
· 1 teaspoon cinnamon
· ½ teaspoon ginger
· ¼ teaspoon nutmeg
· ½ teaspoon salt
· 2 large eggs
· 1 can (12 oz) evaporated milk
· 1 unbaked 9-inch pie crust
Baking: 425°F for 15 min, then 350°F for 40-50 min

[bookmark: _sz229xd6xzpt]Your Challenge: Make ______ pies (serves ______)
How many pies needed? _______ pies
Scaling Factor: _______
Scaled Ingredients (for all pies):
	Ingredient
	Per Pie
	× Number of Pies
	Total Needed

	Pumpkin puree
	15 oz
	× _____
	_____ oz = _____ cans

	Sugar
	¾ cup
	× _____
	_____ cups

	Cinnamon
	1 tsp
	× _____
	_____ tsp OR _____ Tbsp

	Ginger
	½ tsp
	× _____
	_____ tsp

	Nutmeg
	¼ tsp
	× _____
	_____ tsp

	Salt
	½ tsp
	× _____
	_____ tsp

	Eggs
	2 eggs
	× _____
	_____ eggs

	Evaporated milk
	12 oz
	× _____
	_____ oz = _____ cans

	Pie crusts
	1 crust
	× _____
	_____ crusts



[bookmark: _3mlitrfwyn7h]Cost Analysis Section
[bookmark: _crd9ntumrbcv]Calculate Total Recipe Cost
Use these sample prices (or research real prices):
	Ingredient
	Price
	Unit

	Potatoes
	$0.89
	per lb

	Milk
	$3.49
	per gallon (16 cups)

	Butter
	$4.99
	per lb (2 cups)

	Sour cream
	$2.99
	per cup (8 oz)

	Green beans
	$1.29
	per 14.5 oz can

	Mushroom soup
	$1.79
	per 10.5 oz can

	French fried onions
	$3.99
	per 6 oz bag

	Pumpkin puree
	$2.49
	per 15 oz can

	Sugar
	$3.99
	per 5 lb bag

	Eggs
	$3.49
	per dozen

	Evaporated milk
	$1.99
	per 12 oz can

	Pie crust
	$3.49
	each


[bookmark: _t4ouh89y9dvo]Recipe Cost Calculation Template
For Recipe #1 (Mashed Potatoes):
	Ingredient
	Amount Needed
	Price per Unit
	Cost Calculation
	Total Cost

	Potatoes
	_____ lbs
	$0.89/lb
	_____ × $0.89
	$

	Milk
	_____ cups
	$3.49/16 cups
	_____ × $0.22
	$

	Butter
	_____ cups
	$4.99/2 cups
	_____ × $2.50
	$

	Sour cream
	_____ cups
	$2.99/cup
	_____ × $2.99
	$

	
	
	TOTAL:
	$
	


Cost per serving: $______ ÷ ______ servings = $______ per serving

[bookmark: _173vk4yqmnb2]Advanced Challenges
[bookmark: _8m4a8ms6q4eg]Challenge 1: Bulk Purchasing
Question: Your mashed potatoes need 18.75 pounds of potatoes. Potatoes are sold in:
· 5 lb bags for $4.49
· 10 lb bags for $7.99
· 15 lb bags for $10.99
Which combination is most cost-effective?
Option A: _________________________________________________ Cost: $_______
Option B: _________________________________________________ Cost: $_______
Best choice: _____________ Why: _________________________

[bookmark: _ytdwjh9xzq7u]Challenge 2: Unit Conversion
Your recipe needs 4.5 cups of butter.
Convert to practical measurements:
· ______ sticks (1 stick = ½ cup)
· ______ tablespoons (1 cup = 16 Tbsp)
· ______ pounds (1 cup butter = 0.5 lbs)
What will you buy at the store? _________________________

[bookmark: _xzu0hcojg60q]Challenge 3: Timing Coordination
You're making 3 dishes:
· Mashed Potatoes: 20 minutes to boil + 10 minutes to mash
· Green Bean Casserole: 25 minutes to bake
· Pumpkin Pie: 15 min at 425°F + 45 min at 350°F
Dinner is at 6:00 PM. Everything should be ready at the same time.
Work backwards to create a cooking schedule:
	Time
	Task

	: PM
	Start pumpkin pie

	: PM
	Reduce pie temp to 350°F

	: PM
	Start boiling potatoes

	: PM
	Put casserole in oven

	: PM
	Start mashing potatoes

	6:00 PM
	Serve dinner!



[bookmark: _pnagigib9z7e]Challenge 4: Dietary Modifications
A guest is lactose intolerant. Substitute dairy ingredients:
Original Mashed Potatoes:
· 1 cup whole milk → _____________ (alternative)
· ½ cup butter → _____________ (alternative)
· ¼ cup sour cream → _____________ (alternative)
Do these substitutions change measurements? _____________

[bookmark: _i4ezb4vsltef]Part 3: Presentation & Discussion (10 minutes)
[bookmark: _ta2w8excvym9]Team Presentations
Each team shares (2 minutes):
1. Which recipe they scaled
2. Their scaling factor
3. One challenging calculation they solved
4. Total cost of their recipe
5. One tip for others scaling recipes
[bookmark: _wk3ygv6m17xq]Class Discussion Questions
Mathematical Connections:
· "How is scaling recipes similar to other ratio problems?"
· "When did you need to round? How did you decide?"
· "What patterns did you notice in your calculations?"
Real-World Applications:
· "Why is accuracy so important in professional kitchens?"
· "How might a restaurant use this math daily?"
· "What happens if you scale incorrectly?"
Critical Thinking:
· "Does everything scale linearly? (Hint: Think about cooking times, spices)"
· "How would you scale a recipe down to serve 1 person?"
· "What ingredients are hardest to scale?"

[bookmark: _vycgie7l7gxd]Extensions & Modifications
[bookmark: _1bqdabyn4t8h]For Advanced Students:
Level Up Challenges:
1. Triple Recipe Comparison: Scale one recipe to three different sizes and compare costs per serving
2. Optimization Problem: Given a budget, determine maximum servings possible
3. Nutrition Analysis: Calculate calories, protein, carbs per serving at different scales
4. Profit Margin: If catering company charges $15/serving, calculate profit
5. International Conversion: Convert recipe to metric measurements
[bookmark: _67uiwvpr89rg]For Struggling Students:
Scaffolding Support:
· Provide scaling factors (don't make them calculate)
· Use recipes with simpler fractions
· Allow calculator use throughout
· Provide conversion charts as reference
· Partner with stronger math students
· Focus on one recipe instead of multiple
[bookmark: _x0ch94odhrdf]Technology Integration:
Digital Tools:
· Excel/Google Sheets: Create automatic recipe scalers with formulas
· Online Calculators: Recipe scaling websites
· Apps: "Kitchen Calculator" or similar
· Videos: Watch professional chefs discuss scaling
· Virtual Cooking: Follow along with cooking video

[bookmark: _5i4mcxg8tujx]Assessment Rubric
[bookmark: _arnvutf8la4x]Mathematical Accuracy (40%)
· Advanced (36-40): All calculations correct; appropriate rounding; units converted accurately
· Proficient (32-35): Most calculations correct; minor errors; understands conversions
· Developing (24-31): Several calculation errors; some confusion with units
· Beginning (0-23): Significant errors; lacks understanding of scaling
[bookmark: _g86lpzlee58e]Problem-Solving (30%)
· Advanced (27-30): Solves all challenges; shows multiple strategies; explains reasoning
· Proficient (24-26): Solves most problems; clear reasoning; organized work
· Developing (18-23): Solves basic problems; reasoning unclear; disorganized
· Beginning (0-17): Unable to solve problems independently; no clear strategy
[bookmark: _36sf1zes9bgw]Practical Application (20%)
· Advanced (18-20): Converts to practical measurements; considers real-world constraints
· Proficient (16-17): Good practical sense; most measurements reasonable
· Developing (12-15): Some impractical suggestions; limited real-world thinking
· Beginning (0-11): No consideration of practical application
[bookmark: _p6wzizg7s0og]Communication (10%)
· Advanced (10): Clear presentation; excellent explanation of process and reasoning
· Proficient (8-9): Clear presentation; adequate explanation
· Developing (6-7): Unclear presentation; limited explanation
· Beginning (0-5): Very unclear; minimal explanation

[bookmark: _aubgcyii845t]Real-World Career Connections
[bookmark: _24w6ouhl5hdd]Food Service Professionals
· Chef/Cook: Scale recipes daily for different party sizes
· Catering Manager: Calculate ingredient quantities for events (100-1000+ people)
· Restaurant Manager: Forecast food needs based on expected customers
· Food Production: Scale recipes from home-size to industrial production
[bookmark: _tt3gqes44f7i]Related Careers Using These Skills
· Pharmaceutical Technician: Scale medication formulas
· Chemical Engineer: Scale laboratory processes to factory production
· Manufacturing: Scale prototypes to mass production
· Brewery/Winery: Scale craft recipes to commercial batches
Salary Ranges:
· Executive Chef: $50,000-$85,000
· Catering Manager: $45,000-$70,000
· Food Scientist: $55,000-$95,000

[bookmark: _8xld0518tcm5]Teacher Implementation Notes
[bookmark: _omzo4je1yp7d]Preparation Checklist
· [ ] Copy recipe cards and worksheets
· [ ] Gather measuring cups/spoons for demonstration
· [ ] Collect grocery ads for realistic pricing (or create price list)
· [ ] Prepare example scaled recipe
· [ ] Set up calculator station
· [ ] Create team assignments
· [ ] Print conversion charts
[bookmark: _mxsr3yovitwn]Time Management Options
50-Minute Period:
· Introduction: 10 minutes
· Recipe scaling: 30 minutes
· Presentations: 10 minutes
75-Minute Period:
· Introduction: 15 minutes
· Recipe scaling: 35 minutes
· Cost analysis: 15 minutes
· Presentations: 10 minutes
Two-Day Option:
· Day 1: Introduction + Recipe scaling + Cost analysis
· Day 2: Advanced challenges + Presentations + Cooking coordination
[bookmark: _kcmql0urgs2c]Common Student Struggles & Solutions
Struggle: Confusion about when to round Solution: Provide rounding guidelines (e.g., round spices to nearest ⅛ tsp, ingredients to nearest practical unit)
Struggle: Converting between fractions and decimals Solution: Provide conversion chart; allow calculator use; review fraction operations
Struggle: Understanding scaling factor concept Solution: Use visual models; start with doubling (scaling factor = 2); build to more complex
Struggle: Dealing with "unusual" measurements in scaled recipes Solution: Discuss practical kitchen wisdom; sometimes rounding is necessary

[bookmark: _n0xsds4tgwbe]Family Engagement
[bookmark: _ogct2lyysipa]Take-Home Activity
"Scale a family recipe for Thanksgiving! Bring in your family's favorite recipe and scale it up or down. Calculate the cost and share with the class!"
[bookmark: _1thmqj9x2fzq]Parent Letter
"This week we're learning about proportional reasoning through recipe scaling - math they'll actually use! Students are learning to scale Thanksgiving recipes for different group sizes. At home, involve your student in holiday meal planning and let them calculate ingredient quantities. This reinforces crucial middle school math concepts in a fun, practical way!"

[bookmark: _8gbwx4skko8]Follow-Up Activities
[bookmark: _oqv62zz7v4j3]Same Week:
· Actually prepare one of the scaled recipes as a class (if possible)
· Create a class Thanksgiving cookbook with scaled recipes
· Research professional kitchen mathematics
· Interview a chef or caterer about their work
[bookmark: _br5kpd9vtkfq]Next Week:
· Scale recipes for other holidays
· Create meal plans for different family sizes
· Calculate grocery budgets
· Compare homemade vs. restaurant pricing
[bookmark: _bax1qmx4yz6j]Long-Term:
· Ongoing "Recipe of the Month" scaling practice
· Enter cooking/baking competitions
· Volunteer to help plan school events using math skills
· Create instructional videos teaching recipe scaling

[bookmark: _fg4f5kp42qfs]Standards Alignment
[bookmark: _4884pqeehh5c]Common Core Math Standards:
· 6.RP.A.3: Use ratio and rate reasoning to solve problems
· 7.RP.A.1: Compute unit rates
· 7.RP.A.2: Recognize and represent proportional relationships
· 7.RP.A.3: Use proportional relationships to solve multistep problems
· 8.EE.B.6: Use similar triangles to explain slope
[bookmark: _m8sf1g2j9xwn]Career & Technical Education:
· Apply mathematical concepts in career contexts
· Understand food service industry applications
· Demonstrate measurement and calculation skills

This recipe scaling activity brings real-world relevance to proportional reasoning while preparing students for practical life skills they'll use for years to come! 🦃👨‍🍳📊

