Teacher: Cucăilă-Ciulică Mădălina
Subject: Mathematics, Science, Personal developement
	Title 
	Baking a cake
	Time
	2 hours

	Subject: 
	 Mathematics, Science, Personal developement

	Aims
	General competence[footnoteRef:1]: 4. Problem solving in familiar situations  [1:  According to the National Curriculum for Mathematics, grades III-VI, approved by Order of the Minister of National Education no. 5003 /02.12.2014
 Idem	] 

General competence[footnoteRef:2]: 1. Exploring characteristics of bodies, phenomena and processes [2:  According to the National Curriculum for Science, grades III-VI, approved by Order of the Minister of National Education no. 5003 /02.12.2014
 Idem	] 

General competence[footnoteRef:3]: 3. Using specific learning skills and attitudes in the school context [3:  According to the National Curriculum for Personal Development, grades 0- II, approved by Order of the Minister of National Education no. Nr. 3418/19.03.2013
 Idem	] 

Specific competence[footnoteRef:4]: 4.1 Use of standardised instruments and units of measurement in situations, including to validate transformations [4: ] 

Specific competence[footnoteRef:5]: 1.1. Observing relationships between bodies in phenomena and processes   [5: ] 

Specific competence[footnoteRef:6]: 3.2. Present the conditions (tools, people, contexts) that make learning easy or difficult [6: ] 

Aim of the activity: Develop a step-by-step algorithm for baking a cake.

	Key CS elements:
	Decomposition; Pattern recognition; Abstraction; Algorithm design. 

	Age group:
	8-10 years old 

	Learning place:
	Școala Gimnazială Sfântul Nicolae
	Activity type: 
	Classroom activity

	
Resources:

	· Whiteboard and markers
· Printed recipe for a simple cake 
· Ingredients and utensils for baking a cake (optional for a hands-on activity)
· Computers or tablets (optional for digital activity)

	Learning development:

	Problem definition: 
•	Use computational thinking to break down and understand the process of baking a cake.
Materials
Introduction
 Practical activities like baking engage students more actively than traditional classroom activities, enhancing learning retention. 
Baking a cake is a multifaceted activity that imparts valuable life skills, reinforces academic concepts, encourages personal development, and provides opportunities for creative and cultural exploration. These benefits make it an important and enriching experience for students.   

I. Decomposition:
Ask the students if they have ever baked a cake or helped someone bake a cake. Discuss what steps are involved in baking a cake. Explain that computational thinking is a way to solve problems using strategies similar to those used by computer scientists. Ask the students to explaining the baking process by breaking it down step by step. The students will work in small groups to determine which steps the baking process consists of and ask them to list these steps. Write the steps on the board.

1. Preparing for baking
2. Mixing ingredients
3. Baking the cake 
4. Cooling and frosting
5. Serving and storing the cake 
In small groups, have students decompose one of the tasks further. For example, "gathering ingredients" could be broken down into finding a recipe, making a list of ingredients, and shopping for ingredients.

II. Pattern Recognition
 - Introduce pattern recognition: identifying similarities or patterns within data.
 - Ask students to discuss about common similarities found in most cake recipes
· Commun steps: preheating the oven, mixing ingredients, baking
· Identify which mixing methods are most frequently used and in which order
· Look for patterns in temperature settings and the duration of baking.
· Observe common preparation techniques (e.g., sifting flour, greasing pans).
· Identify patterns such as consistent baking times for cakes of similar size and type
· List common troubleshooting tips found in recipes (e.g., what to do if the cake doesn't rise, if the cake is too dry).
· Recognize patterns in solutions and their effectiveness.

   
        III. Abstraction
 - Discuss abstraction: Focusing on essential details while ignoring unnecessary information.
 - Students discuss what details are essential for baking a cake (e.g., key ingredients, temperature, and time).
 - They will identify which details can be ignored (e.g., brand of ingredients, color of mixing bowls). 
 - Have students create a simplified version of the cake-baking process, highlighting only the essential steps and ingredients.

     IV. Algorithm design: Explain algorithm design: Creating a step-by-step plan to solve a problem. In small groups, students write their cake-baking algorithm on a poster or a digital document. Each group presents their algorithm to the class.
Step 1: Preparing for baking
1. Choosing a recipe:
· Select the type of cake to bake (e.g., vanilla, chocolate).
· Read through the entire recipe to understand the steps and ingredients needed.
2. Gathering ingredients:
· Make a list of all ingredients required (e.g., flour, sugar, eggs, butter).
· Check if all ingredients are available or need to be purchased.
· Measure out the exact amounts of each ingredient.
3. Gathering tools and equipment:
· Collect all necessary baking tools and equipment (e.g., mixing bowls, spatula, measuring cups and spoons, cake pans, mixer).
4. Preparing the workspace:
· Clean and organize the kitchen workspace.
· Preheat the oven to the temperature specified in the recipe.
Step 2: Mixing the ingredients
1. Preparing the dry ingredients:
· Sift or mix dry ingredients (e.g., flour, baking powder, salt) together in a bowl.
2. Preparing the wet ingredients:
· In a separate bowl, beat the wet ingredients (e.g., butter, sugar, eggs, vanilla extract) until they are well combined and creamy.
3. Combining wet and dry ingredients:
· Gradually add the dry ingredients to the wet mixture, mixing until just combined.
· If specified, add any additional ingredients (e.g., chocolate chips, nuts).
Step 3: Baking the cake
1. Preparing the cake pan:
· Grease and flour the cake pan or line it with parchment paper to prevent sticking.
2. Pouring the batter:
· Pour the batter into the prepared cake pan, spreading it evenly.
3. Baking:
· Place the pan in the preheated oven.
· Set a timer for the baking time specified in the recipe.
· Check for doneness by inserting a toothpick or cake tester into the center of the cake; it should come out clean or with a few crumbs.

Step 4: Cooling and frosting the cake 
1. Cooling the cake:
· Remove the cake from the oven and let it cool in the pan for a few minutes.
· Transfer the cake to a wire rack to cool completely before frosting.
2. Preparing the frosting:
· Gather ingredients for the frosting (e.g., butter, powdered sugar, flavoring).
· Mix the frosting ingredients until smooth and creamy.
3. Frosting the cake:
· Once the cake is completely cool, apply the frosting using a spatula or knife.
· Decorate the cake as desired with additional toppings (e.g., sprinkles, fruit).
Step 5: Serving and storing
1. Serving the cake:
· Cut the cake into slices and serve on plates.
2. Storing leftovers:
· If there are leftovers, store the cake in an airtight container to keep it fresh.
· Refrigerate or freeze if necessary, depending on the type of cake and frosting.
     Conclusion 
Recap the four steps of computational thinking and how they were applied to baking a cake.
Discuss how computational thinking can be applied to other everyday tasks and problems.
Ask students to reflect on what they learned and how they might use computational thinking in the future. 

Extension activities
· Hands-On Baking: If facilities and resources allow, have students follow their algorithms to bake a cake in class.
· Digital Activity: Have students use a simple programming language (e.g., Scratch) to create a digital version of their cake-baking algorithm.
· Create their own recipe using the favorite ingredients
· Hands-on activity: Bake their favourite cake.

	Assessment:
	Observe student participation and engagement during activities. 
Evaluate the clarity and completeness of the students' decomposed tasks, pattern identification, abstraction, and final algorithms.
Provide feedback on group presentations and written algorithms.
By the end of the lesson, students should have a clear understanding of how to apply computational thinking to solve problems, using the example of baking a cake.
Project Reports: You can ask students to prepare a project report that includes the steps they took during the activity, the challenges they encountered, the materials they used, and the results they achieved. These reports can help you evaluate how well students understand the process and how they express their thoughts and experiences.

-Presentations: You can give students the opportunity to present the baking process and their results to the class. Presentations allow you to evaluate how students communicate information, their presentation skills, and their confidence.

-Participation and Collaboration: You can evaluate how actively students participate and work collaboratively in the activity. You can observe how much students contribute to the process, how they communicate within the group, and their ability to work together.

-Criterion-Based Assessment: You can evaluate students based on the criteria you set. You can evaluate students objectively by creating a scoring system for each criterion.


	Expected results:
	By following these steps, students can systematically identify patterns in baking, making it easier to understand and replicate the cake-baking process. This approach also helps in troubleshooting and adapting recipes to achieve desired results.

	Notes:

	By the end of the lesson, students should have a clear understanding of how to apply computational thinking to solve problems, using the example of baking a cake.
Learning how to bake a cake offers students a multitude of benefits that extend beyond the kitchen. Here are several reasons why it is important for a student to know how to bake a cake:
Educational Enhancement
1. Application of math:
· Measuring ingredients, adjusting proportions, and understanding baking times all involve mathematical concepts.
2. Science in action:
· Baking demonstrates chemical reactions (e.g., how baking powder causes dough to rise), offering a practical understanding of science.
3. Reading and following directions:
· Reading and interpreting recipes improve comprehension and following multi-step instructions.
Cognitive Development
1. Problem-Solving skills:
· Troubleshooting baking mishaps (e.g., cake not rising, adjusting recipes) enhances problem-solving abilities.
2. Attention to detail:
· Precision in measuring and timing fosters attention to detail and careful observation.
Social and Emotional Benefits
1. Teamwork and collaboration:
· Baking with others encourages teamwork, communication, and collaboration.
2. Patience and perseverance:
· The process of baking, especially waiting for the cake to bake and cool, teaches patience.
· Overcoming baking failures encourages perseverance and resilience.
Creative Expression
1. Artistic skills:
· Decorating a cake allows for artistic expression and creativity.
2. Cultural appreciation:
· Exploring different cake recipes can expose students to various cultures and traditions, promoting cultural awareness.
Practical Applications
1. Hosting and hospitality:
· Knowing how to bake enhances a student's ability to host and entertain, fostering social skills.
2. Career exploration:
· Baking can spark interest in culinary arts and related careers, offering a potential career path.

Health and Safety
1. Hygiene practices:
· Baking teaches important hygiene practices like handwashing and maintaining a clean workspace.
2. Safety skills:
· Students learn to handle kitchen tools and appliances safely, reducing the risk of accidents.



