
                                                                                                          

 

 

THE SECRET INGREDIENT 

WHEN MATH COMES INTO THE KITCHEN 

 
INTRODUCTION 

In the third year of hotel establishments, the student is experiencing a delicate transition 

phase: the consolidation of the technical bases must evolve towards a management 

awareness. Interdisciplinarity is not a simple academic exercise, but a “professional 

curvature” necessary to transform the cooking workshop into a situated learning 

environment. Integrating mathematics into course hours allows us to break down the wall 

between abstract theory and operations, ennobling the student's profile from recipe maker 

to future process-aware Chef de Partie. 

 

 

 

For a teenager, mathematics often appears as an alien language. Bringing it into the 

kitchen means making a psychological switch: the number is no longer a vote on the 

register, but a fundamental ingredient for the success of the dish. Mastery of proportions 

and costing directly affects waste reduction and economic efficiency. In a market where 

profit margins are minimal, knowing how to correctly calculate the yield of a raw material 

distinguishes a general graduate from a professional sought after by the brigades of 



                                                                                                          

 

excellence. This approach transforms the perception of the discipline, making it essential to 

define objectives that speak the language of the sector. 

 
 

INTERDISCIPLINARY LEARNING OBJECTIVES 

The project's objectives are aligned with the European Qualifications Framework (EQF) 

for the third year, aiming at the creation of “reality tasks” that require autonomy and 

responsibility. 

Mathematical Objective 
 

Culinary Application 
 

Practical Example 
(Reality Task) 

Calculation of proportions 
and ratios 
 

Recipe scalability and 
balancing ingredients 

 

Ratio 1:1:10 for Roux (butter, 
flour, milk) applied to different 
quantities of creamy soup 

Fractions and Decimal 
Numbers 
 

Management of weight and 
fresh professional portioning 

 

Division of a 1.5 kg stick of 
fresh bread dough into 80g 
portions with minimal discard 

Units of measurement and 
conversions 
 

Pantry management and 
volume transformation 

 

Conversion of an 
international recipe 
expressed in ounces (oz) to 
grams for pastry 

Percentage calculation 
 

Determination of food cost and 
yield of whole and product  

 

Calculating the “weight loss” 
of a sea bass fish after 
filleting, cooking (Yield vs. 
Discard) 

 

The impact of these objectives is the creation of an analytical mindset that ensures the 

replicability of the gastronomic product. In a professional kitchen, intuition is not enough: 

quantitative precision is what ensures that the dish served to the number one customer is 

identical to the one served to customer number one hundred. This standardization is the 

basis of a restaurant brand's reputation and the economic sustainability of the property. To 

make these objectives achievable, the route must reflect the dynamism of the brigade 

through a visual and practical sequence. 

 

. 



                                                                                                          

 

    
 

 

ARCHITECTURE OF THE EDUCATIONAL PATH: THEORY AND LABORATORY 

The project is developed through a multimedia presentation that acts as a “bridge” 

between the classroom and the stove. The argument uses simple language and real 

images to facilitate the transfer of concepts. 

 

The process is divided into three phases: 

1. Planning (In the Classroom) : Analysis of the technical data sheet. Students 

view, by photo at high resolution, the necessary ingredients and calculate the 

doses for a brigade of 20 people starting from a base for 4. 

2. Execution (In the Laboratory) : The “do” phase. Students apply the calculations by 

weighing the ingredients. Here the mathematics becomes “tangible”: we physically 

observe how the variation of a decimal affects the density of a custard. 

3. Analysis (Post-Laboratory) : Critical debriefing. The calculated theoretical 

food cost is compared initially with the actual waste management that 

occurred during preparation. 



                                                                                                          

 

 

The use of concrete visual references reduces cognitive load, allowing the student not 

to get lost in numerical calculation. When a student sees the physical difference 

between gross weight and weight net of a raw material, the concept of “percentage of 

waste” ceases to be a formula and becomes an image imprinted in professional memory. 

This approach guarantees a scientific rigor that does not frighten, but fascinates. This 

operational structure finds its maximum effectiveness in adopting active methodologies and 

specific support tools. 

    
 

 

TOOLS  

Experiential learning and learning by doing are the experimental. The student is not a 

container of notions, but an actor in the production process. 

  

 Problem Based Learning (PBL) : Simulation of unexpected events, such as the 

arrival of 15 extra guests (“Immediately recalculate the ingredient line while 

maintaining taste ratios”). 

 Computing Simulations in Brigade : Time exercises on weighing ingredients for 

develop rapid decision-making under pressure. 



                                                                                                          

 

 Visual Learning & Realistic Materials : Using “flashcards” with photos of 

common ingredients associated with their yield coefficients (e.g. the yield of the 

clean artichoke compared to the whole). 

 Poor Mathematics Laboratory : Using graduated containers and digital scales 

such as only tools for immediate verification of the theory. 

 
These methodologies transform the student from a passive performer to a conscious “Chef-

Manager”. Developing these soft skills in a brigade means training professionals capable of 

managing the unexpected with objective criteria and not by trial and error. Decision-making 

autonomy supported by numerical data is the cross-cutting skill most required by the 

modern labor market, as it reduces the risk of error and increases productivity. The success 

of this path requires an evaluation system that can read the complexity of the performance. 

 

EVALUATION SYSTEM AND OF INDICATORS PERFORMANCE (KPI) 

The evaluation is of the “authentic” type: not only the correct result is rewarded, but the 

application logic and the ability to correct it while it is underway. 

 

Performance Indicator 

(KPI) 

Description of Competence Level 5 (Excellence): Descriptor 

 

Mathematical Accuracy 
 

Accuracy of scalability and 
conversion calculations 

Identify calculation errors 
yourself before starting cooking 

Technical Execution 
 

Ability to translate numbers 
into correct weights 

Handles weightings with speed 
and millimeter precision 
without supervision 
 

Waste Management 
 

Ability to minimize waste 
through use percentages 

Optimizes the use of raw 
material by reducing waste 
beyond the theoretical average 
 

Soft Skills in Brigade 
 

Coordination and 
communication of numerical 
data 

Coordinates companions in 
recalculating doses during an 
emergency simulation 
 



                                                                                                          

 

 
These indicators are key to future employability. In the contemporary hospitality industry, the 

ability to integrate theory and practice is the true competitive differentiator. A cook who 

understands the mathematics behind his kitchen line is a professional who ensures the 

sustainability of the restaurant, becoming an indispensable asset for any property. 

In conclusion, “The Secret Ingredient“ represents a model of pedagogical excellence that 

overcomes disciplinary fragmentation. Through the rigor of numbers and a passion for 

taste, we train not only cooks, but thinking technicians capable of governing the complexity 

of modern cuisine with precision, creativity, and economic vision. 

 

 

 

CASE STUDY 

1. The “Baker's Percentage”  

In baking, the classic percentage is not used, but a system of proportions where the 

flour is always 100%. All other ingredients are proportionate to it. 

• The Activity: Provide a table with the “coefficients” of a pizza dough (e.g. Flour 

100%, Water 65%, Salt 2.5%, Yeast 1%). 

• The Challenge: Each group receives a different and “uncomfortable” amount of 

flour (e.g. 340g, 625g, 810g). They must calculate the exact weight of the other 
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ingredients while keeping the ratios constant. 

• The Concept: the mathematical proportion. 

• The Verification: Compare the extensibility of the doughs. If the proportions are 

correct, despite the different sizes, the doughs must behave the same way to the 

touch. 

 

 
 
 

2. THE 3-2-1 RULE (SHORTCRUST PASTRY AND BRISÉE) 

 

There are doughs based on fixed integer ratios. Classic shortcrust pastry often follows 

the proportion 3:2:1 (3 parts flour, 2 parts butter, 1 part sugar). 

 The Activity: Provide a table with the “coefficients” of a shortcrust pastry dough 

(e.g. Flour 300g, Butter 200g, Sugar 100g). Divide the class into two Teams: 

o Team A must create a shortcrust pastry with a 3:2:1 ratio starting from 150g of 

flour 

o Team B must make a shortcrust “lean” by altering the 

(same flour and sugar, half butter) 

proportion in 3:1:1 



                                                                                                          

 

 The Challenge: Ask students to predict the outcome. Using proportions, they must 

calculate how much butter is needed to “rebalance” the lean shortcrust pastry of 

Faction B and bring it to the 3:2:1 standard. 

 The Concept: the mathematical proportion. 

 The Verification: Cooking and friability test. Students will notice how the variation 

of the central term of the proportion  changes the molecular structure of the biscuit. 

 
 
 

 
 
 

 
3. VARIABLE HYDRATION (THE GLUTEN MYSTERY) 

This activity serves to understand how the proportion of a single element (water) 

changes the nature of the final product. 

 

 The Activity: Each group prepares a dough using 200g of flour, but with ratios of 

different hydration: 

o Ratio 1:0.45 (Hydration 45% - hard dough for fresh pasta) 

o Ratio 1:0.65 (Hydration 65% - standard bread dough) 

o Ratio 1:0.85 (Hydration 85% - high hydration per ciabatta) 



                                                                                                          

 

 

 

 The Challenge: Students must calculate the exact amount of water needed starting 

from  the weight of the flour, setting the right proportion. After kneading, students 

measure the volume achieved and the mechanical resistance. 

 The Concept: the mathematical proportion. 

 The Verification: Reflection on the concept of constant ratio: if I double the 

flour, I have to double the water to keep the same type of dough? 

 
 

 
 
HUMAN RESOURSES INVOLVED 

 Teacher of  Enogastronomy Lab:  Colazzo Annarita 

 Teacher of Math:  Mundo Domerio 

 Class: 3C/ENO Palese  

 



                                                                                                          

 

 
 
 

CONCLUSIONS 

Doughs are “solid math”: if you get the proportions of flour, water, and butter wrong, the 

physical structure of the product changes radically. 15 years old students can really 

appreciate the chemistry behind a loaf of bread or a simple cookie. 

 

    



                                                                                                          

 

    


