Teacher: Cucăilă-Ciulică Mădălina
Subject: Natural Science
	Title 
	Birds - Exploring nature through computational thinking
	Time
	1 hour

	Subject: 
	 Natural Science

	Aims
	General competence[footnoteRef:1]:  3. Identifying phenomena/relationships/ regularities/ structures in the immediate environment. [1:  According to the National Curriculum for Mathematics and environmental exploration, grades 0-II, approved by Order of the Minister of National Education no. 3418/19.03.2013
 Idem	] 

Specific competence[footnoteRef:2]: 3.1. Solving problems in investigations by observing and generalizing patterns or regularities in the immediate environment. [2: ] 

Aim of the activity: Problem solving in investigations by observing and generalizing patterns or regularities in the surrounding environment.

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

	Age group :
	6-8 years old 

	Learning place:
	A natural park
	Activity type: 
	Outdoor activity 

	
Ressources:

	· Paper and colored pencils
· Clipboards
· Binoculars 
· Access to a tablet (optional, for capturing photos and using educational apps to identify the birds like Merlin Bird ID)
· Bird identification guides
· Field observation sheets

	Learning development:

	Problem definition: 
• Recognize and document patterns and regularities among different birds in a park using computational thinking
Introduction: Gather the students in a circle in the park. Begin an interactive discussion about nature and its elements. Use the surroundings as visual aids.  Explanation of computational thinking through simple examples (decomposing a complex task into smaller steps). Computational thinking helps us solve problems by breaking them into smaller, easier steps. Imagine you're getting ready for school. You follow a sequence of steps like brushing your teeth, getting dressed, and eating breakfast. We can use the same idea to understand and solve problems in nature.
1. Decomposition:
Explain the aim of the lesson: to observe and understand different aspects of birds in a park. Discuss the importance of being quiet and respectful in the park to avoid disturbing wildlife. Review safety guidelines for outdoor activities.
Find areas in the park where birds are likely to be observed. Identify potential bird habitats (e.g., trees, shrubs, water bodies).
Move quietly and slowly to these areas. Use binoculars to scan the area for bird activity. Focus on key features of birds to identify and understand them.

Guiding instructions:
Note the bird’s movements (e.g., flying, hopping, perching).
Observe feeding behavior (e.g., what the bird is eating, how it finds food).
Listen for bird calls and songs.
Watch for social behaviors (e.g., interactions with other birds).
Guiding questions:
Where do birds might like to spend their time in the park?
What kind of places have you seen birds before?
How can we move around the park without scaring the birds away?
What does the bird look like? Is it big or small?
What colour are the bird’s feathers? Does it have any special patterns?
What does the bird’s beak look like? Is it long or short, pointy or curved?
Can you see the bird’s legs and feet? What do they look like?
Does the bird have any special features like a crest or a long tail?
What is the bird doing right now? Is it flying, hopping, or sitting?
Can you see what the bird is eating? How is it finding its food?
Can you hear the bird making any sounds? What do they sound like?
Is the bird alone or with other birds? What are they doing together?

II. Pattern Recognition
 Introduce pattern recognition: identifying similarities or patterns within data. 
 Guide students to observe birds in the park, noting their similarities
Patterns to look for:
1. Size and shape patterns:
· Small birds: Often found in bushes and trees.
· Medium birds: Found in a variety of habitats, including trees, open fields, and water bodies.
· Large birds: Typically found soaring high or perched in tall trees.
2. Feather colour and pattern:
· Brightly coloured birds: Often males with bright colours for attracting mates.
· Camouflaged birds: Colours and patterns that blend with their surroundings for protection.
3. Beak shape and feeding patterns:
· Short, stout beaks: Ideal for cracking seeds.
· Long, slender beaks: Used for probing flowers or catching insects.
· Hooked beaks: Designed for tearing meat.
4. Leg and Foot Structure:
· Webbed feet: Adapted for swimming.
· Talons: Strong, curved claws for catching prey.
· Perching feet: Adapted for gripping branches.
5. Behavioural patterns:
· Flight patterns:
· Soaring: Large birds of prey.
· Flapping: Small to medium birds.
· Gliding: Seabirds and some raptors.
· Feeding habits: Ground feeding, tree feeding, water feeding
· Social behaviour: solitary, pairs, flocks. 
Example:
1. Feather colour and pattern observation:
· Have students draw or colour in the birds they observe, noting the different colours and patterns.
· Categorize birds based on colour and pattern similarities.
2. Beak shape analysis:
· Provide students with pictures of different beaks.
· Match the beaks to their likely food sources and discuss how beak shapes help birds with their specific diets.
3. Behavioural study:
· Observe and record the different behaviours of birds (e.g., feeding, flying, social interactions).
· Discuss why certain behaviours are advantageous for different species.
4. Leg and foot structure exploration:
· Examine bird feet and leg shapes through drawings or photographs.
· Discuss how different leg and foot structures help birds survive in their environments.
        III. Abstraction
 - Discuss abstraction: Focusing on essential details while ignoring unnecessary information. By practicing abstraction, students learn to identify and focus on the key characteristics of birds, enhancing their observational skills and their ability to simplify complex information. This skill is fundamental in computational thinking and problem-solving.
- Discuss what makes a bird identifiable: size, shape, color, beak, legs, and behavior.
Emphasize that details like individual feathers or exact number of spots might not be necessary for a basic understanding.
 - Students draw simplified versions of their observations, focusing on the essential features.
Steps for simplified drawing: 
1. Draw the body: Start with a simple shape representing the bird’s body (e.g., oval or circle for small birds, elongated shape for large birds).
2. Add the Beak: Draw a basic shape for the beak, focusing on its length and curvature.
3. Include the Legs: Draw the legs as simple lines or shapes, noting their length and positioning.
4. Show the overall shape: Indicate the general shape of the bird (e.g., round for small birds, streamlined for larger birds).
5. Optional behavior: Add a simple element to show an observed behavior (e.g., a line for a flying bird, a circle for a perching bird).

     IV. Algorithm design: 
Explain algorithm design: Creating a step-by-step plan to solve a problem. 
Students create a set of instructions (steps) to describe how to observe birds in the park. 
Algorithm for observing birds:
1. Preparation:
· Gather materials: notebook, pencil, binoculars (if available).
· Find a quiet spot in the park where birds are likely to be seen.
2. Step-by-step instructions:
Step 1: Settle down quietly
· Sit or stand still in your chosen spot to avoid scaring the birds away.
Step 2: Use binoculars (if available)
· Look through the binoculars to get a closer view of the birds.
Step 3: Observe the birds’ appearance
· Look at the bird’s size, colour, and shape.
· Notice any distinctive markings (e.g., spots, stripes).
Step 4: Observe the birds’ behaviour
· Watch how the bird moves (e.g., flying, hopping, perching).
· Listen to any sounds or calls the bird makes.
Step 5: Take notes
· Write down your observations in your notebook:
· Describe the bird’s colours and markings.
· Note any behaviours you observed (e.g., eating, singing).
Step 6: Sketch the bird
· Draw a simple picture of the bird, highlighting its key features.
3. Repeat:
· Move to a different spot in the park and repeat the steps to observe more birds.
V. Reflection:
After the activity, gather the students to discuss:
· What features did you include in your drawing? Why?
· What details did you leave out? Why were they unnecessary?
· How did focusing on the essential features help you understand the bird better? By recognizing patterns in plants and trees, students can develop a deeper understanding of the natural world and enhance their observational skills, an essential part of computational thinking.
     Conclusion 
This structured approach helps students systematically observe and document their findings, enhancing their understanding of the natural world through computational thinking. By detailing these specific observation questions and providing structured guidance, students can make more meaningful and insightful observations about nature. These questions and activities will help them understand the basics of bird biology through hands-on exploration.
    Extension Activities
· Use computational thinking applications like Scratch Junior to create simple animations about natural elements.
· Organize a follow-up nature excursion where students apply computational thinking steps to document and describe their observations.
By conducting the lesson in a park, students can directly interact with nature, making the learning experience more engaging and relevant. This hands-on approach enhances their understanding of computational thinking and its application to solving real-world problems.

	Assessment:
	Use a checklist to record each student’s participation and engagement during the activities. Note observations regarding the accuracy and detail of their notes and drawings.
Collect students’ worksheets with their notes and simplified drawings. Assess the accuracy and relevance of their observations.
Take notes during group discussions to capture students’ ability to recognize patterns and articulate their observations. Ask students to write a short reflection or share orally about what they learned during the activity.
Final assessment: Combine the checklist, worksheet review, discussion notes, and reflection assessments to form a comprehensive understanding of each student’s learning and skills development. Provide feedback to students highlighting their strengths and areas for improvement. By assessing students through these various methods, you can ensure a thorough evaluation of their observational skills, ability to recognize patterns, and understanding of abstraction in the context of birds observation in a park.

	Expected results:
	Students will understand how to break down the complex task of bird observation into smaller, manageable parts.
They will improve their ability to observe and document bird characteristics and behaviors.
Students will gain skills in using bird identification guides and resources.
They will enhance their ability to reflect on and discuss their observations. 

	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 exploring nature.



