CLIMATE CHANGE LESSON PLAN – Photosynthesis
For Grade 5
Prepared by Elizabeth Martens
Description of Activity: Learners work with weather charts, graphs and maps to identify climatic changes over several decades. Learners identify possible causes for climatic changes and achievable solutions and action plans to alleviate the impacts. These solutions and action plans are put into practice.
This lesson should be completed over _3_ 30 min lessons or over _1_ week.

	Learning Area/s: Natural Sciences
	Learning Outcomes: Natural Science: LO1, LO2 & LO3


	Assessment Standard/s: NS – LO1: AS1 Learner able to communicate findings and report results

LO2 AS1  & AS2 Learner able to recall meaningful information and categorise information

LO3 AS2 Learner understands the impact of science and technology, able to identify the positive and negative effects of scientific developments on the quality of peoples lives and/or the environment

	Subject Integration: English Language, Arts and Culture, Technology


	Background knowledge required by learners:

Identify possible solutions to environmental issues

	Materials Needed:

Examples of plants, workbooks, pens, pencils, diagram of leaf cross section (see end of lesson plan), cardboard, crayons, string

	Activity Procedure:

Background information for teachers:

Plants are organisms that grow and reproduce their own kind. They need for, air, soil, water, light, and space to grow. 
Plants need soil: They take up water and minerals from the soil through roots. Soil also provides support for the plant and an anchor for the roots to grow in. Decaying plants and animals leave behind minerals in the soil that are essential for future plant growth. 

Plants need sunlight in order to grow properly. They use light energy to change the materials - carbon dioxide and water into food substances (sugars). This process of food productions is called photosynthesis. Only in light can a green plant make food. 

Plants need clean air: Green plants take in carbon dioxide from air and use it during photosynthesis to make food. Dirty, smoggy air blocks sunlight that plants must have. 

Plants need water: Water is essential to all life on earth. No known organism can exist without water. Plants use water to carry moisture and nutrients from the roots to he leaves and food from the leaves back down to the roots. 
Plants must also have space in order to grow. Plants are found everywhere - deserts, mountains, arctic regions, forests, jungles, oceans, and even in cracks of pavements of busy cities. If the space is small, the plants will be small and stunted. Big plants need big spaces for their roots and branches. 

Lesson 1: Teacher starts by speaking about the needs of plants. Ask the learners question about why they think plants are important, what are they used for, do humans need them? Etc. Learn about the different parts of the plant by using the live examples. 
To begin explaining photosynthesis, the teacher can compare it to a factory to help explain the process better. Use the diagram of a leaf cross section to explain what takes place inside of a leaf. 
At the end of the lesson, put one of the plants in a place that it can receive sunlight and another inside a cupboard or a place that does not receive sunlight at all. Water the plant before putting it in a dark place and remember to water the plant that receives sunlight when needed. Only remove the plant from the dark place after one week. Compare this plant with the one that has remained in the sunlight. What is noticed? Why?
Lesson 2: Learners create a name tag (10 x 10 of cardboard). Tie string to each corner and make the string long enough so it can hang around the learner’s neck.  The parts are sun, plant, water, carbon dioxide, energy, oxygen, sugar and a narrator. The sun stands on a stool sending his energy to the plant. The energy, water and carbon dioxide go around the plant and then sit down so that the products of oxygen and sugar can shine. The narrator explains the whole process but each part must also be able to explain his/her role. 
Depending on the size of the class, there may need to be several of each part, eg. three ‘waters’, etc.

Learners then return to their desks and draw their understanding of the photosynthesis process.
Lesson 3: Discuss the findings and comparison found with the plant left in sunlight and the one left in a dark place. Link this to the implications of unclean air due to air pollution and excessive emissions of carbon dioxide into our atmosphere.


	Assessment Method: 
Teacher assessment of learners’ ability to understand the photosynthesis process and the importance of plants for healthy human life. 

Teacher able to assess learner knowledge through role play and diagrams of photosynthesis process. 


Diagram of a Leaf Cross Section
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Explanation of diagram and glossary:
Leaf Function:
Leaves are the powerhouse of plants. In most plants, leaves are the major site of food production for the plant. Structures within a leaf convert the energy in sunlight into chemical energy that the plant can use as food. Chlorophyll is the molecule in leaves that uses the energy in sunlight to turn water (H2O) and carbon dioxide gas (CO2) into sugar and oxygen gas (O2). This process is called photosynthesis. 

Leaf Structure:
A leaf is made of many layers that are sandwiched between two layers of tough skin cells (called the epidermis). The epidermis also secretes a waxy substance called the cuticle. These layers protect the leaf from insects, bacteria, and other pests. Among the epidermal cells are pairs of sausage-shaped guard cells. Each pair of guard cells forms a pore (called stoma; the plural is stomata). Gases enter and exit the leaf through the stomata. 

Most food production takes place in elongated cells called palisade mesophyll. Gas exchange occurs in the air spaces between the oddly-shaped cells of the spongy mesophyll. 

Veins support the leaf and are filled with vessels that transport food, water, and minerals to the plant. 

Leaf Margins:
Leaves come in many sizes and shapes; they are often used to help identify plants. Some leaves are flat and wide; others are spiky and thin. Plant spines (like cactus spines) are actually modified leaves. 

Leaf Glossary:
air space - intercellular gaps within the spongy mesophyll. These gaps are filled with gas that the plant uses (carbon dioxide - CO2 ) and gases that the plant is expelling (oxygen - O2, and water vapor).
chlorophyll - a molecule in leaves that can use light energy from sunlight to turn water and carbon dioxide gas into sugar and oxygen (this process is called photosynthesis). Chlorophyll is magnesium-based and is green.
cuticle - the waxy, water-repelling layer on the outer surface of a leaf that helps keep it from dying out (and protect it from invading bacteria, insects, and fungi). The cuticle is secreted by the epidermis (including the guard cells) and is often thinner on the underside of leaves. The cuticle is generally thicker on plants that live in dry environments.
epidermis - the protective, outer layer of cells on the surface of a leaf. The guard cells (and stoma) are part of the epidermis. The surface of many leaves is coated with a waxy cuticle which is secreted by the epidermis.
guard cell - one of a pair of sausage-shaped cells that surround a stoma (a pore in a leaf). Guard cells change shape (as light and humidity change), causing the stoma to open and close.
mesophyll - the chlorophyll-containing leaf tissue located between the upper and lower epidermis. These cells convert sunlight into usable chemical energy for the plant.
palisade mesophyll - a layer of elongated cells located under the upper epidermis. These cells contain most of the leaf's chlorophyll, converting sunlight into usable chemical energy for the plant.
photosynthesis - the process in which plants convert sunlight, water, and carbon dioxide into food energy (sugars and starches), oxygen and water. Chlorophyll or closely-related pigments (substances that colour the plant) are essential to the photosynthetic process.
spongy mesophyll - the layer below the palisade mesophyll; it has irregularly-shaped cells with many air spaces between the cells. These cells contain some chlorophyll. The spongy mesophyll cells communicate with the guard cells (stomata), causing them to open or close, depending on the concentration of gases.
stoma - (plural stomata) a pore (or opening) in a plant's leaves where water vapour and other gases leave and enter the plant. Stomata are formed by two guard cells that regulate the opening and closing of the pore. Generally, many more stomata are on the bottom of a leaf than on the top.
vein (vascular bundle) - Veins provide support for the leaf and transport both water and minerals (via xylem) and food energy (via phloem) through the leaf and on to the rest of the plant.
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