Teacher: Cucăilă-Ciulică Mădălina
Subject: Natural Science
	Title 
	Plants - 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
· Magnifying glass
· Access to a tablet (optional, for taking photos and using educational apps to identify the plants, such as PlantNet)

	Learning development:

	Problem definition: 
• Recognize and document patterns and regularities among different plants and trees 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:
Show students different plants and ask them to observe their condition. Encourage students to look closely at a plant and identify its different parts. Ask them to touch and observe each part, if safe and appropriate.
Explain how to look for signs that a plant needs water. Students identify and list the components or characteristics they observe. 

Guiding questions:
Can you point out the trunk of the tree?
What do you see growing out of the trunk?
What do the branches have on them?
Can you find any roots? Where are they?
What is the texture of the bark? How does it feel?
Do you see any leaves? What shapes and colours are they?
Look at the leaves of this plant. Are they green and firm or brown and wilted?
Touch the soil around the plant. Is it dry or moist?
How does the plant look overall? Does it seem healthy or does it look droopy?
Can you see any yellow leaves? What might that mean?
What happens to a plant when it doesn't get enough water?

II. Pattern Recognition
 Introduce pattern recognition: identifying similarities or patterns within data. 
 Guide students to observe plants in the park, noting their similarities.
Patterns to look for:
1. Leaf patterns:
· Shape: Most trees have broad leaves, while conifers have needle-like leaves.
· Arrangement: Many trees have alternate leaf arrangements, while some have opposite or whorled patterns.
· Seasonal Changes: Deciduous trees have leaves that change colour and fall off in autumn, whereas evergreen trees retain their leaves year-round.
2. Bark patterns:
· Texture: Trees like birch have smooth bark, while oak trees have rough, deeply grooved bark.
· Colour: Bark colour can vary widely, with some trees having distinctive patterns like the white and black of birch trees.
3. Flower/Fruit patterns:
· Seasonality: Many plants and trees flower in the spring and summer and bear fruit in late summer to autumn.
· Colour and shape: Flowers can range in colour from white to bright red and have various shapes (e.g., round, tubular).
4. Overall shape and size:
· Growth form: Trees typically have a central trunk with branches, while shrubs are bushier with multiple stems.
· Height: Can vary widely, from short ground cover plants to tall trees.

5. Root patterns:
· Visibility: Roots of some plants are visible above the ground, especially in shallow-rooted species.
· Spread: Some trees have extensive root systems that spread widely, while others have deep, taproot systems.
Example:
1. Leaf observation:
· Have students collect different leaves from various trees and plants in the park.
· They can categorize the leaves based on shape, size, and arrangement.
2. Bark rubbing:
· Provide students with paper and crayons to make bark rubbings.
· Compare the textures and patterns of bark from different trees.
3. Flower/Fruit identification:
· Instruct students to photograph or sketch different flowers and fruits they find.
· Identify and discuss the variety of colours and shapes.
4. Root exploration:
· Observe and draw visible roots, noting their spread and appearance.
        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 plants, 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 plant identifiable: leaves, stem, roots, flowers, and overall shape.
Emphasize that details like tiny leaf veins or exact number of branches might not be necessary for a basic understanding.
 - Students draw simplified versions of their observations, focusing on the essential features.
Steps for simplified drawing: 
Draw the Stem/Trunk: Start with a simple line or rectangle to represent the stem or trunk.
Add Leaves: Draw basic shapes for the leaves, focusing on their overall form (e.g., oval, heart-shaped).
Include Flowers/Fruits: If the plant has flowers or fruits, add simple circles, ovals, or other basic shapes to represent them.
Show Overall Shape: Indicate the general shape of the plant (e.g., bushy, tree-like) without intricate details.
Optional Roots: If roots are visible, draw simple lines to show their spread.

     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 plants in the park. 
Algorithm for observing plants:
1. Preparation:
· Gather materials: notebook, pencil, magnifying glass.
2. Step-by-step instructions:
Step 1: Choose a plant
· Select a plant that you find interesting or unique.
Step 2: Observe the plant’s overall shape and size
· Look at the plant’s height, width, and general shape.
Step 3: Examine the leaves
· Look at the shape, size, and colour of the leaves.
· Use the magnifying glass to see details on the leaf surface (e.g., veins, texture).
Step 4: Observe the stem/trunk
· Notice the texture and colour of the stem or trunk.
· Feel the bark if it’s a tree.
Step 5: Look at the roots (if visible)
· Observe any roots you can see above the ground.
· Notice how they spread and grow.
Step 6: Check for flowers or fruits
· Look for any flowers or fruits on the plant.
· Observe their colour, shape, and any patterns.
Step 7: Take notes
· Write down your observations in your notebook:
1. Describe the leaves, stem, roots, flowers, or fruits.
2. Note any interesting features or patterns.
Step 8: Sketch the plant
· Draw a simple picture of the plant, highlighting its key features.
3. Repeat:
· Move to a different part of the park and repeat the steps to observe more plants.

V. Reflection:
After the activity, gather the students to discuss:
· What patterns did they notice among the plants and trees?
· How do these patterns help them understand the different types of vegetation in the park?
· Why might these patterns be important for the plants and trees?
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 plant 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 plant observation in a park.

	Expected results:
	By the end of the lesson, students will have developed a deeper understanding of plant biology, enhanced their observational skills, and learned how to apply computational thinking to real-world problems. These outcomes will contribute to their overall scientific literacy and critical thinking abilities.

	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.



