                                                                                                                                                                                                                                 4th  Grade Science – Unit 2                  

Teacher: _________________________


School Year: __________
Comprehensive Curriculum

Concept Correlation

Unit 2:  Living Organisms 

Time Frame:  Approximately 4 weeks
	Big Picture: (Taken from Unit Description and Student Understanding)
· All plants have structures with specific functions and are beneficial to animals.
· The life cycle of a plant can be used to track plant growth.
· The process of photosynthesis occurs in locations within plants and has both reactants and products.
· A new plant can be grown from different parts of the original plant.

	Guiding Questions
	Activities
The essential activities are denoted by an asterisk.
	GLEs
	DOCUMENTATION                       
Documented GLEs

GLES 

Bloom’s Level

GLES

Date and Method of Assessment

Use observations to design and conduct simple investigations or experiments to answer testable questions (Synthesis)
3

Predict and anticipate possible outcomes (Application)
4

Select and use developmentally appropriate equipment and tools (e.g., magnifying  lenses, microscopes, graduated cylinders) and units of measurement to observe  and collect data (Comprehension)
9

Identify questions that need to be explained through further inquiry (Comprehension)
14

Explain the functions of plant structures in relation to their ability to make food through photosynthesis (e.g., roots, leaves, stems, flowers, seeds) (Comprehension)
40

Identify reproductive structures in plants and describe the functions of ach (Comprehension)
45

Describe how some plants can be grown from a plant part instead of a seed (Comprehension)
46

Sequence stages in the life cycles of various organisms, including seed plants (Analysis)
47

Classify examples of plants and animals based on a variety of criteria (Application)
48

Compare similarities and differences between parents and offspring in plants and animals (Comprehension) 
49

Describe how some plants and animals have adapted to their habitats (Comprehension)
52

Reflections

	Concept 1:  Plants

4.  Can students explain the role of roots, stems, leaves, flowers, and seeds?

5.   Can students explain if new plants can grow only from seeds?

6.  Can students identify ways in which plants are beneficial to animals?
7.  Can students explain photosynthesis?

8.  Can students explain the differences between complete and incomplete metamorphosis?

9.  Can students explain how plants adapt to their environment?

10. Can students sequence the steps in the life cycle of a plant?
	*Activity 6: Parts of a Plant

GQ 4
	1, 2, 45, 47, 48,
	

	
	*Activity 7: Here we Grow! Plant Life Cycle
	7, 8, 9, 10, 12, 13, 47
	

	
	*Activity 8: Identifying Seeds and Seed Makers

GQ 5
	1, 2, 45, 47, 48
	

	
	*Activity 9: Growing Seeds

GQ 5
	1, 2, 3, 4, 5, 14, 40, 47, 49
	

	
	*Activity 10: Food Factory! Photosynthesis

GQ 7
	1, 2, 3, 6, 7, 9, 10, 13, 16, 18,  40
	

	
	*Activity 11: Photosynthesis (Teacher-Made activity)

GQ 7
	40
	

	
	*Activity 12: Photosynthesis, Pollination, Seed Dispersion

GQ 7
	1, 2, 14, 40, 43
	

	
	*Activity 13: Reproductive Parts of a Flower
GQ 4
	7, 9, 10, 11, 45
	

	
	*Activity 14: The Life Cycle

GQ 10 *You will need to teach metamorphosis in this unit.
	2, 4, 7, 10, 11, 12, 40, 43, 45, 47
	

	
	* Activity 15: Who’s Your Parent? Who’s Your Baby?

GQ 10
	7, 10, 47, 49
	

	
	*Activity 16: Producing from Plant Parts

GQ 5
	1, 2, 3, 4, 10, 45, 46, 49
	

	
	*Activity 17: Producing from Cutting

GQ 5
	1, 2, 3, 4, 14, 46
	

	
	*Activity 18: Plant Systems

GQ 7,8
	1, 2, 3, 4, 7, 9, 11, 12, 18, 40
	

	
	*Activity 19: Plant Structure and Adaptation

GQ 9
	1, 2,  3, 4, 5, 6, 9, 10, 12, 13, 18, 40, 52, 53
	


Unit 2:   Living Organisms

Concept 1:  Plants

GLEs

*Bolded GLEs are documented.

1      Ask questions about objects and events in the environment (e.g., plants, rocks, 
           storms) (Synthesis)

2       Pose questions that can be answered by using students’ own observations,     

           scientific knowledge, and testable scientific investigations (Comprehension)
3
Use observations to design and conduct simple investigations or experiments to answer testable questions (Synthesis)

4
Predict and anticipate possible outcomes (Application)
5 Identify variables to ensure that only one experimental variable is tested at a 

Time (Analysis)

7
Use the five senses to describe observations (Comprehension)
9
Select and use developmentally appropriate equipment and tools (e.g., magnifying  lenses, microscopes, graduated cylinders) and units of measurement to observe  and collect data (Comprehension)
10
Express data in a variety of ways by constructing illustrations, graphs, charts, tables, concept maps, and oral and written explanations as appropriate (Synthesis)
11
Combine information, data, and knowledge from one or more of the science content areas to reach a conclusion or make a prediction (Comprehension)
14         Identify questions that need to be explained through further inquiry 

(Comprehension)
40       Explain the functions of plant structures in relation to their ability to make      
             food through photosynthesis (e.g., roots, leaves, stems, flowers, seeds) 
             (Comprehension)
45       Identify reproductive structures in plants and describe the functions of 

each (Comprehension)
46       Describe how some plants can be grown from a plant part instead of a 

seed (Comprehension)
47       Sequence stages in the life cycles of various organisms, including seed 

plants (Analysis)

48      Classify examples of plants and animals based on a variety of criteria 

(Application)
49
Compare similarities and differences between parents and offspring in plants and animals (Comprehension) 
52
Describe how some plants and animals have adapted to their habitats (Comprehension)

	Guiding Questions
4.  Can students explain the role of  roots, stems, leaves, flowers, and seeds?

5. Can students explain if new plants can grow only from seeds?

6.  Can students identify ways in which plants are beneficial to animals?
7.  Can students explain photosynthesis?

8. Can students explain the differences between complete and incomplete metamorphosis?

9.  Can students explain how plants adapt to their environment?

10. Can students sequence the steps in the life cycle of a plant?
	Assessment Ideas
· TMT



	Recommended Vocabulary
1. germination               2. photosynthesis           3. chlorophyll              4. geotropism/gravitropism                      5. phototropism             6. adaptation                   7. life cycle                 8. transpiration    

9. incomplete/complete metamorphosis              10. bulb                      11. stomata 

12. pollination

Key Concepts

· Identify similarities and differences among parents and their offspring and traits most likely to be inherited.

· Identify how plant and animal features (characteristics) protect them from predators and help them to survive.

· Group/compare/classify plants and animals based on common characteristics.

· Sequence stages in the life cycles of various organisms (butterfly, frog).

· Identify the functions of plant and animal structures.

	Textbook Correlation
Harcourt Brace Louisiana Edition

· A18-A23

· A69-A73

· A78

· A84-A87

· A73-A78

· A44 

Destinations in Science book


	Resources
· Tiny Seed by Eric Carle

· Variety of seeds, plants, flowers, cuttings, bulbs, tubers, roots

· Hand lenses

· Plastic bags

· Journals

· Beans

· Planting materials

· Rulers

· Plants with roots and leaves

· Celery stalks or white carnations

· Food coloring

· Cup

· Water

· Aluminum foil

· Petroleum jelly

· Diagrams of stomata

· Aloe Vera plants

· Paper towels

· Trays

· Pictures of vines

· Safety glasses and gloves
· www.Botany.com,

· http://www.ces.ncsu.edu/depts/hort/hil/grafting.html,

· http://en.wikipedia.org/wiki/Grafting
· Diagrams of photosynthesis – life cycles

· Wisconsin Fast Plants (to order contact  

      Carolina Biological Supply Co. 

      1-800-334- 5551


Instructional Activities

Note: The essential activities are denoted by an asterisk and are key to the development of student understandings of each concept.  Any activities that are substituted for essential activities must cover the same GLEs to the same Bloom’s level.

Teacher Note: Some of the work for Activity 7 should be started early in the unit.  Teachers may also decide to combine Activity 6 with Activity 9, depending upon time and resources.

*Activity 6:  Parts of a Plant (CC Unit 4 Activity1) (GLEs:  1, 2, 45, 47, 48)

Review parts of a plant and their functions (you may use the concept map in resource packet for this.) Students draw a flowering plant labeling the flower, stem, leaf, and roots.  Discuss the functions of each part.
*Activity 7:  Here We Grow! Plant Life Cycle (GLEs:  7, 8, 9, 10, 12, 13, 47)

Materials List:  large plastic cups, potting soil, water, disposable pie pans, disposable gloves, safety goggles, lima beans, masking tape, rulers, paper towels, loose-leaf paper, artificial light sources (optional), liquid fertilizer, Plant Vocabulary Self-Awareness Chart BLM (1 per student), Lima Bean Growth Data Table BLM (1 per student), science learning logs
Notes:  In order for students to see the complete life cycle of a plant, this activity will take a minimum of eight weeks to complete. Continue with the other activities in this unit and the following unit until the eighth week. 

Bean seeds that are packaged for planting should be used rather than those packaged for consumption as the latter have a poorer rate of germination.  Also be careful not to buy seeds that have been treated with a fungicide or other chemical since the students will be handling the beans.  

Have students identify safety procedures or equipment to be used when handling plants.  (Wash hands, use disposable gloves, keep hands away from mouth, and  identify allergies.)  
 To review the basic parts of a plant, have students work in pairs to generate a list of the parts of a plant and their functions.   Hold a brief class discussion.  
To determine students’ prior knowledge of plants, use the vocabulary self-awareness (view literacy strategy descriptions) chart.  Students should complete the Plant Vocabulary Self-Awareness Chart BLM at the beginning of the unit to assess their prior knowledge of the words.  Do not give students definitions or examples at this time.  Ask students to rate their understanding of each word with either a “+” (understands well), a “(” (limited understanding or unsure), or a “-” (don’t know).  Over the course of the readings and exposure to activities, students should return to the chart and add new information to it.  The goal is to replace all the check marks and minus signs with a plus sign.  Because students continually revisit their vocabulary charts to revise their entries, they have multiple opportunities to practice and extend their growing understanding of key terms related to the topic of plants. At the end of the unit, if students still have checks or minuses, the teacher should be prepared to provide extra instruction for these students.  

Example of Vocabulary Self Awareness chart

	Word
	+
	(
	-
	Example
	Definition

	photosynthesis
	
	
	
	
	

	chlorophyll
	
	
	
	
	


Part A:  Section Overview:  Over the course of eight weeks, students will plant a lima bean each week and will make detailed observations of their plants as they develop.  At the end of the eighth week, students should have a total of 8 lima bean plants ranging in age from one week to eight weeks that will represent the various stages in the plant life cycle.  Demonstrate to students how to plant seeds, using small plastic or paper cups as planters.  Students should keep observations in their science learning logs (view literacy strategy descriptions), measuring the changes in height in inches and centimeters, illustrating the plant structures observed, and graphing the growth of their plants over time. Students should note that the seed leaves (cotyledons) are yellowish when they first sprout and then turn green. Ask students to recall the color of most plants.  Relate the green color to the presence of the pigment chlorophyll. Point out that the appearance of the green color is a sign that the plant is capable of carrying on a process to make its own food. 
Procedure: Again have students identify safety procedures or equipment to be used when handling plants.  Separate students into 3 to 4 groups. Each group will receive one large plastic cup, potting soil, water, pie pan, three lima beans, and masking tape. Instruct students to put 5 inches of soil in the cup. Next have each group plant the lima beans about 2.5 cm (1 inch) deep and cover the bean with soil.  Students should place their cup in a pie pan and slowly pour water over the surface of the soil.  Place a strip of masking tape on the cup and label it with the date of planting.  Place the cup in a warm area of the classroom (above 650 F).  Artificial light may be used if access to a sunny window is not available.  Students should water their plant as needed to keep the soil moist but not soaked.  Students should be told that the soil needs to be warm for the seeds to germinate and that while sunlight is not necessary for germination, once the seed leaves appear then sunlight (or artificial light) is critical for the plant to be able to make its own food.  

Instruct students to select the tools and units for measuring height and each day to record observations (plant size in inches and centimeters, color and number of leaves, flowers, or seed pods) of their plants on their Lima Bean Growth Data Table BLM. (Weekly, a controlled amount of liquid fertilizer will need to be applied by the teacher to the plants to ensure optimal growth).  When the plants are about 1 inch tall, thin the plants to one plant per cup.   Exactly one week later, repeat the above process with three new lima beans in a new cup.  Continue this process for seven weeks for a total of seven plantings.  

On the eighth week, each group should fold a paper towel in fourths, saturate it with water, and place three lima beans on top of the paper towel.  Fold and saturate a second paper towel and place it on top of the lima beans.  Place the towels in a warm location in the classroom.  Wet the paper towels each day to ensure that the seeds germinate.  The next week, student groups should gather their plants, germinating seed, and another lima bean seed.  After placing the plants in growth order from youngest to oldest, students should draw pictures of the seed, the germinating seed, and all seven plants.  Students should also observe the plants carefully and make sure to include all plant parts in their drawings.  

Introduce the students to the stages of the life cycle of a flowering plant (seed stage, germination stage, seedling stage, mature stage, flowering stage, fruiting stage, and seed dispersal stage) and have students label their drawings with the appropriate name of the life cycle stage.  Discuss each stage and the features of the plant, such as presence of leaves, flowers, etc. at each stage.  Have students use their data tables to graph the growth of the plant over the eight weeks. In their groups, have students look for patterns in growth such as growth spurts.  

Part B:  Separate students into groups of 4 or 8. Have the students develop a science story chain (view literacy strategy descriptions) about the life cycle of the plant. Students are to write the story from the point of view of the plant.  The science story chain should begin with the seed, end with the plant dying after producing new seeds, and give information about the changes the plant is undergoing at each stage.  Give each student one sheet of paper. Each student will write the opening sentence of his/her plant life cycle story chain.  The students will then pass their paper to the student in their group sitting to their left, and that student writes the next sentence in the story. The paper is again passed to the left and that student writes the third sentence.  The paper should be passed to the next student until a sentence has been written about all stages of the life cycle. Students should take turns in their groups reading their story aloud to the group.  All group members should be prepared to revise the story if the information was not clear or incorrect.  Have students use their story to create a plant life cycle book. Illustrations can be included in their books.  Students can share their books with other students in lower grades.   

Ask students to recall the nonliving matter used by the plants and where it came from and to think about where that material goes after the plant dies. Introduce the term decomposers and explain that decomposition is also a step in the life cycle of the plant. Name a few decomposers and have the students add these decomposers to their last drawings in their plant life cycle books, with arrows, indicating that the material is returning to the soil, air, and water. The students should then be asked how that same material can be used by the next generation of plants.

Activity-Specific Assessment:

The student will sequence the life cycle of a plant given a series of illustrations.
*Activity 8:  Identifying Seeds and Seed Makers (CC Unit 4 Activity1) (GLEs:  1, 2, 45, 47, 48)

Materials List:  The Tiny Seed or other literature, seeds of various sizes, shapes, and colors, hand lenses, paper plate, pictures of broadleaf and needle leaf plants, small plastic bags, disposable gloves, safety goggles, leaf field guides (optional), leaves from trees native to Louisiana, Internet access (optional), science learning logs

Safety note:  Have students identify safety procedures or equipment to be used when handling plants.  (Wash hands, use disposable gloves, keep hands away from mouth, and identify allergies.)

Before starting the lesson, give the students the following SQPL (view literacy strategy descriptions) prompt: “Seeds are important to plants.” In pairs, have students discuss the prompt and write two questions related to the statement that they want answered.  Questions should address seed appearance, seed production, seed dispersal, seed anatomy, and seed function.  Students should share their questions, recording them on chart paper for later use.  If the students do not list some key questions, contribute questions to the list. As the students read teacher-selected reading materials, listen to stories and make observations during investigations; questions should be revisited and answered.  

Begin with the children’s book The Tiny Seed, by Eric Carle or similar literature. After reading the book, ask the students to discuss what kinds of seeds they have seen. Ask them to think of questions that they may have about the appearance of seeds. (They may wonder if all seeds look the same or are the same size.) Ask students to bring in any seeds they can find. Bring in a seed collection, or bird seed mix, that represents a variety of seed shapes and sizes to help the students to understand that diversity exists. It is also important to bring evidence, when possible, of where the seed came from (e.g., inside a fruit, a cone, a seedpod, or a flower head). The students should examine seeds on a paper plate with a hand lens and sort the seeds into categories of their own choosing. Students will explain their reasons for their grouping (classification scheme) of the seeds such as size, shape, or color. The students will select and in their science learning logs (view literacy strategy descriptions), describe an interesting seed and draw it. They will describe the seed to their partners and the class.  Place the seeds in small plastic bags for further reference. The class may wish to organize a seed collection.

Using examples of cones and various fruits, introduce the concept that seed producing plants reproduce by either making cones or making flowers. (Teachers may access http://home.att.net/~velvet-hammer/evolution.html to locate pictures of seedpods and cones of the magnolia, the state flower of Louisiana, and other background information.)  Introduce the terms broadleaf and needle leaf trees. Show examples of each type of leaf, using various resources such as posters from the Louisiana Department of Forestry, actual leaves from trees native to Louisiana, and field guides. Have students classify pictures of leaves as broadleaf or needle leaf and record their lists in their science learning logs. Using a field guide or other resource, students should classify the pictures based on the plant being a cone-maker or a flower/fruit maker. Explain to students that nuts may be considered a fruit. Students will record their lists in their science learning log and compare the list of leaf types to that of cone or flower-maker lists. The students should conclude that needle leaf plants reproduce by making cones.

Revisit the SQPL question list and answer any questions related to the above activity.  Have students record the questions and answers in their science learning logs. 

*Activity 9:  Growing Seeds (CC Unit 4 Activity 2) (GLEs: 1, 2, 3, 4, 5, 14, 40, 47, 49)

Materials List:  red beans, water, resealable plastic bags, soil, seeds, large plastic cups, disposable gloves, safety goggles, graduated cylinder, teacher-selected reading materials on parts of a seed, Red Bean Observation Data Table BLM (1 per student), science learning log

Safety note:  Have students identify safety procedures or equipment to be used when handling seeds.  (Wash hands, use disposable gloves, keep hands away from mouth, and identify allergies.)
Students have seen the appearances of the outside of various seeds. Ask students what questions they may have regarding the inside of the seed. (Students may wonder if all seeds are the same on the inside or where the new plant comes from.) Inform students that they will observe a dry seed, and like good scientists, they will make careful observations and record them in their science learning logs (view literacy strategy descriptions). 

Students will observe a dry red bean (or other bean) and record their observations on the Red Bean Observation Data Table BLM. The table should be divided into two columns labeled “Dry Seed” and “Soaked Seed.” They should pay attention to the smell, color, size, texture, and hardness of the bean and record their observations in labeled rows on their table. The students should trace and then label details about the seed at the bottom of their observation page. The students should place their seed in a measured amount of liquid in a re-sealable plastic bag, letting it soak over night. The next day, the students should make the same observations of the soaked seed and compare it to those made of the dry red bean. The soaked bean should be carefully opened to reveal the internal structures of a dicot seed. Define a dicot as a plant that has two seed leaves, or cotyledons, and a monocot is a plant that has only one seed leaf. The cotyledons are leaves within the seed that contain stored food and are usually the first leaves that the seedling will use to carry on photosynthesis. Have students identify the red bean seed as a dicot or monocot (dicot).  The students should carefully draw the internal structures and be aided in labeling the structures as cotyledon, seed scar, embryo, and seed coat.  Using teacher-selected reading materials the students should explain the function of each part of the seed and the student should illustrate, label, and explain the function of the seed parts in his/her science learning log.
Teacher Note: Wisconsin Fast Plants® (see resource section) go through their life cycle in approximately 6-8 weeks and are an excellent choice to use to observe the life cycle of a plant; however, time adjustments will have to be made in order to incorporate these into this unit. Radish seeds and mung beans (usually found at health food stores) sprout quickly and would be a good alternative if Wisconsin Fast Plants® are not available.) 

Students should recall their lima bean plants from Activity 1 (which is still ongoing), and have students think of questions that could be answered about what seeds need to germinate and to list them. (All the students should agree that seeds need water to germinate since the seed soaked up water in the last activity, and they should name additional factors that will influence germination.)  Guide students to design questions that could be tested in class. Students may think of the following questions. Does the amount of light provided affect germination? Does temperature affect germination? Does the amount of water affect germination? Do seeds need soil to germinate? Groups should choose one of these questions, and design a full inquiry that will answer their question. Allow students to form study groups based on their interests. The students will decide upon their hypothesis, list variables, controls, materials, data logs, and written procedures. Following teacher approval of investigation design, allow students to conduct their experiments, with guidance.  The students will analyze the results of their investigation and draw conclusions. They will report the results of their investigations to the class. All students will record the conclusions of each experiment in their science learning logs. 

As the plants from the activity above mature, have students identify the various parts of the plant and what role each part of the plant has in making the food. Guide students by having them recall that in their seed-sprouting activities the roots grew down towards the ground (geotropism) and the leaves and stem turned up towards the light (phototropism). Students should be able to relate this behavior (phototropism) to the need of the plant to carry out the process of photosynthesis.  

Again, have students keep a data log of plant growth in their science learning log that includes the date, daily anecdotal observations, and drawings of their plants. Also measure the growth of the seedlings and create a graph of the growth. As the plants mature, the student will identify the adult leaves and contrast them to the seed leaf. The students will explain how the seedling was different from the adult plant. The students will also observe the appearance of the flower buds, define the bud, and discuss the function of the sepal. The blooming flower will be observed and drawn. If the student-grown plants do not flower well, provide flowering plants to the class for observation.

Revisit the SQPL (view literacy strategy descriptions) question list and answer any questions related to the above activity.  Have students record the questions and answers in their science learning logs. 

*Activity 10:  Food Factory! Photosynthesis (GLE:  1, 2, 3, 6, 7, 9, 10, 13, 16, 18, 40)

Materials List:  small potted plants with soft leaves, masking tape or aluminum foil, petroleum jelly, hand lens or microscope, resealable plastic bags, disposable gloves, safety goggles, science learning logs 

Safety note:  Have students identify safety procedures or equipment to be used when handling plants.  (Wash hands, use disposable gloves, keep hands away from mouth, and identify allergies.)
Begin the activity by having students brainstorm (view literacy strategy descriptions) a list of things they need to survive.  Students should share their list and through discussion of what we cannot live without, narrow the list down to air, water, food, and shelter.  Have students brainstorm a list of things plants need to survive.  Have students share their list and discuss the basic needs of plants.   Help students remember the needs of plants with this acronym (LAWNS – Light, Air, Water, Nutrients, Space).  Students should compare and contrast the needs of plants and animals through class discussion.  

Ask students where their food comes from (grocery store, etc.).  Tell students that plants are special because they can make their own food through a process called photosynthesis.  Explain that photosynthesis is a process where plants combine carbon dioxide and water and in the presence of sunlight, they are able to produce water, oxygen, and sugar.  Using these terms, write the photosynthetic word formula on the board.  Explain that photosynthesis takes place primarily in the leaves of the plant and that the green pigment chlorophyll helps photosynthesis to take place.  

To demonstrate that photosynthesis occurs in the leaves, have students complete the following activity.  (Note: if supplies are limited, this may be done as a teacher demonstration.) 

Place students in groups and give each group a plant with soft leaves, such as a geranium, to observe. Students should record all observations in their science learning logs (view literacy strategy descriptions).  Direct students to place a piece of masking tape or aluminum foil over a small section of one leaf and place the plant in a sunny area of the classroom or under artificial light.  In three days, students should remove the masking tape and record their observations.  Discuss any changes that occurred in the leaf. (The color should have faded or turned yellow under the tape.)  Hold a class discussion to determine why the leaf changed colors and relate the changing of the colors to the plant’s need for sunlight during photosynthesis.  

Begin a discussion about ways to show that a plant is conducting photosynthesis. Prompt the students by having them think of what they would expect to see if a person said that he had cooked a meal (Pots on the stove, someone stirring, food served on plates). Next, ask students to consider what they would expect to find produced if a plant was conducting photosynthesis (Water, oxygen, sugar, starch). Ask students to recall the times that they were under a tree and felt drops of water fall on them, but it wasn’t raining. Explain that this water came from the tree as a by-product of photosynthesis which is occurring inside the leaf. Ask students to think of questions regarding the water falling off the tree and what is happening inside of the leaf. (Students may wonder how the water got on the outside of the leaf when it is being created inside the leaf.) 

Ask the class, “How can we prove that water is released from the plant’s leaves during photosynthesis?”  One possible experiment is to have student groups place 3 plant leaves in a plastic resealable bag and place in a sunny window or under artificial light. As a control, place an empty resealable bag in the window.  Ask students why this was done. The next day, have the students make observations of the bags. Students should see condensation (water) on the bags with leaves. Ask the students where the condensation came from (the leaves).

Allow students to hypothesize how the leaf sets the water free. (They may think that there must be an opening in the leaf.)   Explain that if there are holes in the leaf allowing the water to escape, they may be able to plug them up to stop the water from escaping. To determine whether or not there are openings in the leaf, have students smear both sides of a leaf on a potted plant with petroleum jelly and place a clear plastic bag around the leaf, sealing it at the petiole. Explain to students that the petiole is the stalk of the leaf that attaches the blade to the stem of the plant.  Discuss the role of the petroleum jelly (to plug the holes).  Guide students to establish a control (a plant that has uncoated leaves sealed in a plastic bag).   Again, allow the bags to sit overnight and have the students make observations of the bags the next day.  The students will observe a collection of water in the bag of the uncoated leaves. Relate the formation of the water on the inside of the bags to the release of water (transpiration) from the leaves during photosynthesis.  

Introduce the term stomata as the opening in the leaves that allows the water to escape. Later students may wish to alternate the side of the leaf that is smeared with the petroleum jelly to explore further which side has the stomata. Allow students to observe the stomata of leaves using a hand lens or microscope, if available. Students should infer that the excess water created as a by-product of photosynthesis could escape from the plant through the stomata. Note: Aquatic plants have stomata on the top of the leaves, while most land plants have stomata on the bottom of the leaf. 

Refer the students to the photosynthetic word formula and ask them to consider that if the stomata open to allow extra water out of the plant, what else could be escaping from the plant through the stomata (Oxygen)? Could the stomata open to let something else pass into the plant? Looking back at the photosynthetic word formula, the student will search for the matter for which they have not accounted (Carbon dioxide). The students should infer that carbon dioxide could enter the plant through the stomata. This provides a junction for a discussion about the interdependence of plants and animals for gas exchanges.
*Activity 11: Photosynthesis (Teacher-Made activity in conjunction with CC Unit 7 Activity 1) (GLE 40)

 (This is an introduction to photosynthesis.  A more in depth look at photosynthesis will reoccur in unit 7 where more time will be allotted)

The teacher will explain more fully the process of photosynthesis (Sun’s energy collected by chlorophyll + carbon dioxide+ water ( sugar+ oxygen+ water). The students will identify and describe the non-living matter which is used to create sugar, or plant food. The students will be asked to consider how the components that are used to make sugar enter the plant.  Introduce photosynthesis using textbook (A73) or other resource.  

After reading about and discussing the role of the leaves in photosynthesis, ask the students how they could prove that a plant is making its own food. The teacher should be sure that the students have knowledge of the role of chlorophyll and the color of the pigment. Have them recall that photosynthesis takes place with the aid of sunlight. 

The teacher will begin a discussion about photosynthesis. Prompt the students by having them think of what they would expect to see if a person said that he had cooked a meal. (Pots on the stove, someone stirring, food served on plates) Have them consider what they would expect to find produced if a plant was conducting photosynthesis. (Water, oxygen, sugar, starch) People must go through a process in order to prepare food.  Plants must also go through a process to prepare food.  Have students draw this process in their journals or use page found in resource binder (How Do Plants Make Food).

Ask students to recall the times that they were under a tree and felt drops of water fall on them, but it wasn’t raining. Explain that this water came from the tree as a by-product of photosynthesis which is occurring inside the leaf. Ask students to think of questions regarding the water falling off the tree and what is happening inside of the leaf. (Students will wonder how the water got on the outside of the leaf when it is being created inside the leaf.)  Explain the process of transpiration. The teacher will introduce the term stomata as the opening in the leaves that allows the water to escape.  Provide diagrams of stomata and have students sketch these structures. Students should infer that the excess water created as a by-product of photosynthesis could escape from the plant through the stomata. Note: Aquatic plants have stomata on the top of the leaves, while most land plants have stomata on the bottom of the leaf. 

Have the students refer to the photosynthetic formula. Have them consider that if the stomata open to allow extra water out of the plant what else could be escaping from the plant through the stomata? (Oxygen) Could the stomata open to let something else pass into the plant? Looking back at the photosynthetic formula, the student will search for the matter for which they have not accounted. (Carbon dioxide) The students should infer that carbon dioxide can enter the plant through the stomata.

This provides a junction for a discussion about the interdependence of plants and animals for gas exchanges.

This is a good opportunity to dispel students’ misconceptions about commercial products that are advertised as being plant food. Plants produce their own food, namely sugars. The commercial products are fertilizers or minerals that aid in growth and other life functions, but do not provide energy. They carry out a similar function as vitamin supplements do for humans. Neither provides energy. Reinforce the concept that the Sun provides the energy for photosynthesis. A study of the Venus Fly Trap, pitcher plant, and sundew are appropriate to show how some plants in nitrogen poor soils such as Louisiana bogs have adapted to capturing other living things to obtain the needed element. 

*Activity 12:  Photosynthesis, Pollination, Seed Dispersion (CC Unit 4 Activity 7)(GLEs:  1, 2, 14, 40, 43)

Ask the students why pollinators visit the plants. The students may have already learned that pollinators are attracted to the plant for the sweet nectar. Have students recall that during photosynthesis the plant makes sugar. Encourage the students to think of a reason why the plant would offer the nectar to animals. Have the students research the bee, the bat, and the humming bird. Bees use the nectar, a carbohydrate, to create honey which is stored food used to feed the colony. They also use the protein in the pollen. Students should conclude that the sugar produced during photosynthesis attracts pollinators.

What method does the plant have for dispersion of seeds by animals? Students will be asked to think about what part of the plant contains the seeds. (fruit or pods) Students should consider why they eat fruit. (Tastes good, energy, food) Ask students if all fruits are sweet. Carbohydrates make up most of the non-water mass of fruits and vegetables. Students should conclude that fruits provide carbohydrates which are needed for energy by both the plant and by the animals that eat them. Students should consider why a plant puts forth so much energy to create a fruit that will be eaten by animals. The students should consider what the plant receives from providing animals with a sweet treat. Help students to consider what happens to the seeds of a plant when an animal swallows the seeds along with the fruit. Students should conclude that plants create fruit to help in seed dispersion. They should also link the production of a sweet fruit to the production of sugar during photosynthesis. Instruct students to write a journal entry which explains how photosynthesis is important to plant reproduction.

Using available resources, the students will research the reason that humans and animals eat plants. The students will conclude that protein, carbohydrates, and fats provide energy to carry on life functions. They will also conclude that the components of protein found in plant materials are broken down by the body and used to produce new cells and maintain old cells. Fats are also used to build cells that surround and protect organs such as the heart, lungs, and intestines. The students will record in their reports reasons that other organisms depend on plants. Using the researched information, students will write letters to their parents explaining the benefits of eating foods from plant life.


This would be a good time for a discussion of plant adaptation to ensure plant survival. An example would be shape and color of flower to attract animals.
*Activity 13:  Reproductive Parts of a Flower (CC Unit 4 Activity 5) (GLEs: 7, 9, 10, 11, 45)

Materials List:  safety goggles, disposable gloves, flowers with 4 basic parts, tape, hand lenses, Internet access (optional), teacher-selected research resources on plant pollinators (bee, bat, and hummingbird), science learning logs

Safety Note:  Have students identify safety precautions and equipment required when handling plants.  They should wear safety glasses and disposable gloves when working with flowers. Students with allergies or asthma should take appropriate precautions when touching flowers that have pollen. 

Part A.  Introduce seed production as the main function of a flower. Have students identify the safety equipment and procedures needed when working with flowers.  Using an available flower that contains the four 4 basic parts—the stamen, pistil, petal, and sepal—have students draw an illustration of a flower. Note: Many grocery stores and discount centers that sell fresh flowers may donate those that they would normally discard, but be sure to contact them well in advance.  In groups, the students will carefully dissect the flower, create a detailed illustration of each part in their science learning log (view literacy strategy descriptions), and label the illustration of parts as “sepals,” “petals,” “pistil,” and “stamens” with the use of a resource. The students will tape the actual flower part next to their drawing. Ask students what tool could be used to examine the parts of a flower more closely (a hand lens).  The students will observe pollen on the stamen using a hand lens and later research its function. They will draw a pollen grain onto the tip of the stamen, or the anther, of their flower illustrations. Ask students to identify which scientific tool could be used to examine the parts of a flower in more detail than a hand lens (a microscope).  Dissection or squeezing of the ovary at the base of the pistil will reveal the eggs. 

The student will use resources to identify the function of each flower part, the role of pollinators in reproduction, and the function and the role of each structure that is involved in pollination and reproduction. 

Ask the students why pollinators visit the plants. The students may have already learned that pollinators are attracted to the plant for the sweet nectar. Have students recall that during photosynthesis the plant makes sugar. Encourage the students to think of a reason why the plant nectar is attractive to animals. 

Separate students into 3 groups and assign each group a pollinator to research (e.g., the bee, the bat, or the humming bird) Groups should provide a report on their pollinators, including information such as the pollinator’s role in pollination and how the plants benefit the animal.  For example, bees use the nectar, a carbohydrate, to manufacture honey, which they store to feed the colony. They all also use the protein in the pollen. 

Groups should share their finding with the class.  Students should conclude that the sugar produced during photosynthesis attracts pollinators and that the pollinators in turn help to pollinate the plants as they move from plant to plant.  

Using SPAWN writing (view literacy strategy descriptions), present the students with the following W or What If prompt: “In several states this year, the bee population has dropped dramatically.  What would happen if bees would suddenly become extinct?”  Allow time for students to reflect upon and write about the prompt and additional class time for discussion of student responses.  Student responses may include a decrease in plant pollination, a decrease in fruit production, higher prices for fruit at the store, etc.  Ask students if the decrease in bees would stop plant pollination altogether. (No, because there are other means of pollination – wind, bats, hummingbirds, etc.)

Part B:  What method does the plant have for dispersion of seeds by animals? Students will be asked to think about what part of the plant contains the seeds (fruit or pods). Students should consider why they should eat fruit (tastes good, energy, food). Ask students if all fruits are sweet. Carbohydrates make up most of the non-water mass of fruits and vegetables. Students should conclude that fruits provide carbohydrates that are needed for energy by both the plant and the animals that eat them. Students should consider why a plant puts forth so much energy to create a fruit that will be eaten by animals, and consider what the plant receives from providing animals with a sweet treat. Help students to consider what happens to the seeds of a plant when an animal swallows the seeds along with the fruit. Students should conclude that the fruit created by the plant helps in seed dispersion. They should also link the production of a sweet fruit to the production of sugar during photosynthesis.

 Instruct students to write a conclusion in their science learning log which explains how photosynthesis is important to plant reproduction.

Activity-Specific Assessment:

The student will label the parts of a flower and explain the function of each part.

*Activity 14:  The Life Cycle (CC Unit 4 Activity 4) (GLEs:  2, 4, 7, 10, 11, 12, 40, 43, 45, 47)

 Plant Life Cycles: Students should be asked how the plant has the energy to make more leaves, flowers, pollen, and eggs. The student should realize that these are all made possible because of photosynthesis. The teacher will provide the students with the fact that plants produce carbohydrates in the form of sugar during photosynthesis. Plants use sugar for energy and as building materials. Therefore, each new leaf, flower, or any other evidence of growth in a plant is a direct result of photosynthesis.

Because students may not have enough time to observe the complete life cycle of a plant, they will use available resources to create a pictorial history of a plant’s life cycle.

Ask students to tell the story of the changes in their plants from seed to seed producer. Encourage them to draw pictures from their diaries that show when their plants changed. Then, have them include pictures that represent pollination, the appearance of the plant after fertilization occurred, the appearance of the plants as the fruit matured, and a picture of the plants with the fruit opening. Their last pictures will be of the plants dying. The teacher should have the students label their drawings as a plant life cycle.

Have the students recall the nonliving matter used by the plants and where it came from. Ask the students to think about where that material goes after the plant dies. The teacher will introduce the term decomposers and explain decomposition as the final step in the life cycle. The teacher will name a few decomposers and have the students add these decomposers to their last drawings with arrows indicating that the material is returning to the soil, air, and water. The students should then be asked how that same material can be used by the next generation of plants. 

Part B Animal Life Cycles:  To investigate animal life cycles, the teacher may use an activity similar to “Are You Me?” found in Project Wild: Aquatic. The teacher will prepare drawings or collect photographs of animals that represent an early stage and an adult stage of each animal’s life cycle. For example, pictures of puppies, adult dogs, calves, cows, caterpillars (larvae), and butterflies can be used. The students will be broken into two teams. Each student in Team One will receive an illustration of the adult stage which matches the illustration of an early stage held by a student in the other team. (For example, a drawing of a larva could match with a butterfly.) Instruct students to match the young animal with the adult.

After the activity, the teacher will introduce the concepts of complete and incomplete metamorphosis. The students could illustrate the life cycle of insects that undergo each kind of metamorphoses. Grasshoppers experience incomplete metamorphosis (egg, nymph, reproductive adult) and mealworms undergo complete metamorphosis (egg, larvae, pupa, and reproductive adult.) Both can be obtained at local bait shops, pet stores, or through science supply stores. Students could raise both insects in the classroom and observe them go their metamorphic stages.

Extension-Comparing Animal and Plant Life Cycles:

Compare plant and animal life cycles by using Venn diagram, writing a summary, or creating PowerPoint, etc.
*Activity 15:  Who’s Your Parent, Who’s Your Baby?  Animal Life Cycle (GLEs:  7, 10, 47, 49)

Materials List:  drawing or photographs of animals at various stages of development, crickets, grasshoppers and/or mealworm larvae, mealworm media, container for mealworms 

To investigate animal life cycles, the teacher may use an activity similar to “Are You Me?” found in Project Wild: Aquatic. Prepare drawings or collect photographs of animals that represent an early stage and an adult stage of each animal’s life cycle. For example, pictures of puppies, adult dogs, calves, cows, caterpillars (larvae), and butterflies can be used. The students will be broken into two teams. Each student in Team One will receive an illustration of the adult stage that matches the illustration of an early stage held by a student in Team Two. (For example, a drawing of a larva could match with a butterfly.) Instruct students to match the young animal with the adult.

After the activity, introduce the concepts of complete and incomplete metamorphosis. Grasshoppers and crickets experience incomplete metamorphosis (egg, nymph, reproductive adult) and mealworms undergo complete metamorphosis (egg, larvae, pupa, and reproductive adult.) All three of these organisms can be obtained at local bait shops, pet stores, or through science supply stores. Students could raise mealworms in the classroom and observe them as they go through their metamorphic stages. (Mealworms are the easiest to raise in a classroom setting.) Students should compare the similarities and differences between the offspring and the parent. From their observations, the students could illustrate the life cycle of insects that undergo each kind of metamorphoses. An alternative to raising insects in the classroom would be for the students to use teacher-selected reading materials or the Internet to research and illustrate the life cycles.  

*Activity 16:  Producing from Plant Parts (CC Unit 4 Activity 5) (GLEs: 1, 2, 3, 4, 10, 45, 46, 49)

Materials List:  plant parts (carrot, onion, potato), water, toothpicks, fungi inhibitor (optional), containers for growing plant parts, disposable gloves, safety goggles, science learning log
Safety Note:  Have students identify the necessary safety precautions and equipment for handling plants and chemicals.   They should wear safety goggles and disposable gloves, not handle fungicide or germicide, and wash their hands after the handling plants.  

Ask the students to think about plants that their parents or other family members may have grown. Did the parent always use a seed to grow a new plant? Some students may suggest that they have seen bulbs being planted or pieces of potatoes. Show students a carrot, an onion, and a potato and ask students if it is possible to grow a new plant from these plant parts.  Display and define the term tuber and bulb. Tubers are different types of modified plant structures that are enlarged to store nutrients. They are used by plants to overwinter and regrow the next year and to reproduce.  A bulb is an underground vertical shoot that has modified leaves (or thickened leaf bases) that are used as food storage by a  plant. A helpful website is www.Botany.com. 

Several of these plant parts should be started by students for observation. Students may need to be instructed to place only a small portion of the carrot top and onion in water and to be watchful for the beginning of mold growth. Change water frequently. If necessary, the teacher should apply a fungi inhibitor, obtained from a garden center. Again have students identify the safety precautions needed with chemicals. (Do not to handle or consume the fungicide.) Suspend the onions on top of a cup of water by placing three-four toothpicks through them. Use the same procedure for the carrot top. The portion of the potato that is used must include at least one eye (A potato “eye” is really a bud). Students will be asked to make predictions about what will happen, to record their predictions in the science learning log (view literacy strategy descriptions), and to track the changes in the bulbs, root, and tubers over time.  Drawings and recording of anecdotal observations are to be made in their science learning log. Students should compare the similarities and differences between the new plant and the parent plant. The students will conclude that some plants can be grown from their underground storage parts.

Activity-Specific Assessment:

The student will explain ways that plants can reproduce including planting seeds and propagation from other plant parts. The students will contrast the two as one that produces a new individual plant and one that is a new growth from an established individual plant.
*Activity 17:  Producing from Cutting (CC Unit 4 Activity 6) (GLEs: 1, 2, 3, 4, 14, 46)

Materials List: plants that easily root from leaf cuttings such as Pothos ivy, African violet, coleus, hoya, Christmas cactus, kalanchoe, etc.; soil or sand; water; planting containers; fungicide; disposable gloves; safety goggles; science learning log

Safety Note:  Have students identify the necessary safety precautions and equipment for handling plants.   They should wear safety goggles and disposable gloves, and they should wash their hands after the handling plants.  
Now that students understand that some plants can be grown from a seed or grown from the underground storage parts, have them consider what other parts of a plant can be used to produce another plant. Students may inquire as to whether other parts of the plant, such as a leaf, may grow into a full plant. Allow the students to suggest the plant parts from which they would like to try to grow a plant. Students will explore growing plants from cuttings. A variety of cuttings from different plants should be tried in water and/or on top of soil or sand. Observations will be made in their science learning logs (view literacy strategy descriptions). (Remember to place only a small portion of the plant part in water to try to encourage the growth of a root; otherwise, in time the plant part under water will rot and encourage decomposers to attack the otherwise healthy plant.  The teacher may choose to apply a fungicide to the water.) The teacher and students may consult a local nursery, www.Botany.com, or the Cooperative Extension Service in locating plants that can be generated from cuttings. This could also be an opportunity to use the services of a parent who has expertise in gardening. Coleus and Pothos ivy propagate easily from a leaf and stem. Many succulents easily propagate from leaves placed in the soil including the kalanchoe, Christmas cactus, and the hoya. 

Students will be asked to make predictions as to whether or not they can root these cuttings to record their predictions in the science learning log, and to track the changes in the plant parts over time.  Drawings and recording of anecdotal observations are to be made in their science learning log. Students should compare the similarities and differences between the new plant and the parent plant. The students will conclude that some plants can be propagated from leaf cuttings. 

Students should discuss how this type of propagation is different from the growth of plants using seeds. Can they demonstrate that this is a new plant or really just a new growth of an existing plant? Students may see this as an example of a question that can be proven through further inquiry. Have students compare the ability of a plant to grow from a part to that of animals and to think about whether or not animals can grow another entire animal from an animal part (cutting). Good examples of animals that can regenerate from parts are planaria worms and starfish, although there is a limit to how small a part can be used to regenerate a complete animal.

Revisit the SQPL (view literacy strategy descriptions) question list and answer any questions related to the above activity.  Have students record the questions and answers in their science learning logs. 

Activity-Specific Assessment:

The student will explain ways that plants can reproduce including planting seeds and propagation from other plant parts. The students will contrast the two as one that produces a new individual plant and one that is a new growth from an established individual plant.
*Activity 18:  Plant Systems (CC Unit 7 Activity 1) (GLEs:  1, 2, 3, 4, 7, 9, 11, 12, 18, 40)

Materials list:  photos of living plants or living plants, plants with roots intact, plants with roots removed, food coloring, celery stalks or carnations, water, cups, plant with soft leaves, aluminum foil, hand lenses, plastic knives, safety goggles, disposable gloves, Amazing Plant Parts Research Sheet BLM  (1 per student), science learning logs

Part A: Basic Overview of Plant Part

Safety note:  Have students identify safety procedures or equipment to be used when handling plants.  (Wash hands, use disposable gloves, keep hands away from mouth, and identify allergies.)  Have students identify the safety precautions necessary when handling sharp objects. (Point sharp object away from people and carry the sharp object with the point down.)
Review with students the basic parts of a plant and have students create a labeled drawing of a plant.  Distribute a copy of Amazing Plant Parts Research Sheet BLM to each student.  Using teacher selected reading materials and the website http://www.urbanext.uiuc.edu/gpe/case1/c1facts2a.html, have students research how the plant parts are related to meeting the plant’s needs.  For example, How does the plant get water? How does the water get to the leaves? How do plants get nutrients? How is the light absorbed by the plants? and How does the plant get carbon dioxide?  Students should record their answers on the Amazing Plant Parts BLM.  Students will revisit this research sheet at the end of the activity.
Part B: The Vascular System

The teacher will explain that plants are different from animals because plants are adapted to making their own foods from the Sun’s energy and non-living matter found in the environment. The teacher will explain more fully the process of photosynthesis (Sun’s energy collected by chlorophyll + carbon dioxide+ water ( sugar+ oxygen+ water). The students will identify and describe the non-living matter which is used to create sugar, or plant food. The students will be asked to consider how the components that are used to make sugar enter the plant. Ask students what they do to keep the plants at their homes alive. Students will likely include the idea that they water their plants and that most plants live in soil. Ask them to tell where they pour the water when watering plants and why they pour it near the bottom of the plant. Show the students photographs of plants or display living plants in the classroom. If a living plant is used, break off and crush one leaf allowing the fluids inside to be visible to the students. Allow the students to think of questions that they might have regarding the water in the soil and the water in the leaves at the top of the plant. Students will likely wonder how the water from the ground reaches the top of the plant. Have students predict what parts of the plant aid the plant in bringing in water and carrying it to the rest of the plant. The students may then design investigations, focusing on the role of the stem and roots in the carrying of water, to test how water and nutrients enter and are carried throughout a simple small plant
(1) The students may explore how roots are used to absorb water by conducting an investigation using plants with roots and also plants with the roots removed. Request that students determine the variables, establish a control, make predictions, and record their findings in their journals. The students should observe the differences in the appearances of the leaves of the two tested plants especially the firmness of the leaves. They should record their observations in drawings and in writing in their journals or in a brochure about plants.

(2) Have the students consider how the water taken in by the roots of the plant is carried to the leaves where photosynthesis is taking place. The students will explore the vascular system of the stem by using red food coloring in water, celery stalks, and/or white carnations. Students will predict the outcome of this experiment. The celery and/or carnations will be left in colored water for one hour. At fifteen-minute intervals, students will observe any changes in color in the plant and make notations on a chart. Allow the plant to stay in the water overnight. The following day, students will observe any color changes in the stem or flower and slice the end of the celery or flower stem for closer observation with a hand lens. Students will carefully note what is seen in their science journals. The teacher will facilitate a discussion of the changes that occurred, the function of vascular tubing, and encourage students to formulate a hypothesis of what might happen if other plants were used. The teacher will introduce the term veins as the conduit that carries the water. The student will conclude that one function of the stem is to transport water throughout the growing plant. The teacher will help the student to compare vascular structures in a circulatory system to plumbing or highways used for transportation and relate it the human vascular system. 
Part C: Leaves

After reading about and discussing the role of the leaves in photosynthesis, ask the students how they could prove that a plant is making its own food. The teacher should be sure that the students have knowledge of the role of chlorophyll and the color of the pigment. Have them recall that photosynthesis takes place with the aid of sunlight. Students may suggest that a plant be removed from the sunlight or have its leaves covered (aluminum foil works well). Have students make predictions about what the covered leaves will look like after three days. Have students identify variables in their investigation and establish a control set of plants. Observe the leaves for the control group and the covered group every few days. Students will record their observations in data tables. The students will compare results and draw conclusions as to which leaves are making food. Applying their knowledge of the results of sun deprivation on the color of the leaf, students should draw conclusions about the color of grass in their yards where a board or other object has blocked the grass from receiving sunlight. The teacher may arrange for this observation on the school grounds.

This is a good opportunity to dispel students’ misconceptions about commercial products that are advertised as being plant food. Plants produce their own food, namely sugars. The commercial products are fertilizers or minerals that aid in growth and other life functions, but do not provide energy. They carry out a similar function as vitamin supplements do for humans. Neither provides energy. Reinforce the concept that the Sun provides the energy for photosynthesis. A study of the Venus Fly Trap, pitcher plant, and sundew are appropriate to show how some plants in nitrogen poor soils such as Louisiana bogs have adapted to capturing other living things to obtain the needed element. 

The teacher will begin a discussion about ways to prove that a plant is conducting photosynthesis. Prompt the students by having them think of what they would expect to see if a person said that he had cooked a meal. (Pots on the stove, someone stirring, food served on plates) Have them consider what they would expect to find produced if a plant was conducting photosynthesis. (Water, oxygen, sugar, starch) Ask students to recall the times that they were under a tree and felt drops of water fall on them, but it wasn’t raining. Explain that this water came from the tree as a by-product of photosynthesis which is occurring inside the leaf. Ask students to think of questions regarding the water falling off the tree and what is happening inside of the leaf. (Students will wonder how the water got on the outside of the leaf when it is being created inside the leaf.) Allow students to hypothesize how the leaf sets the oxygen free. (They may think that there must be an opening in the leaf.)   To observe that photosynthesis is occurring and that water is a by-product, have students smear both sides of a leaf on a potted plant with petroleum jelly and place a clear plastic bag around the leaf, sealing it at the petiole. Explain that if there are holes in the leaf allowing the water to escape, they may be able to plug them up to stop the water from escaping. Establish a control group which has uncoated leaves sealed in a plastic bag. The students will observe a collection of water in the bag of the uncoated leaves. (Transpiration) Students should ponder how the water escaped from the leaves and think about what was the role of the petroleum jelly. (Plugged the holes) The teacher will introduce the term stomata as the opening in the leaves that allows the water to escape. Later students may wish to alternate the side of the leaf that is smeared with the petroleum jelly to explore further which side has the stomata. Allow students to observe the stomata of leaves using a hand lens or microscope if available. Provide diagrams of stomata and have students sketch these structures. Students should infer that the excess water created as a by-product of photosynthesis could escape from the plant through the stomata. Note: Aquatic plants have stomata on the top of the leaves, while most land plants have stomata on the bottom of the leaf. 

Have the students refer to the photosynthetic formula. Have them consider that if the stomata open to allow extra water out of the plant what else could be escaping from the plant through the stomata? (Oxygen) Could the stomata open to let something else pass into the plant? Looking back at the photosynthetic formula, the student will search for the matter for which they have not accounted. (Carbon dioxide) The students should infer that carbon dioxide can enter the plant through the stomata.

This provides a junction for a discussion about the interdependence of plants and animals for gas exchanges.

*Activity 19:  Plant Structures/Adaptations (CC Unit 7 Activity 2) (GLEs:  1, 2, 3, 4, 5, 6, 9, 10, 12, 13, 18, 40, 52, 53)

Materials list:  succulent plants (Kalanchoe or Aloe Vera), wooden sticks, petroleum jelly, paper towels, water, meat tray, graduated cylinders, potted plants, seeds, paper towels, resealable plastic bags, copy paper, markers or colors, Plant Adaptation Brochure BLM, science learning logs
Part A: Leaf Adaptation
Ask students to consider the reasons that they apply a lip balm to their lips and lotion to their skin especially in the winter and in the summer, if they spend time in the Sun. They should conclude that they are trying to stop the loss of moisture that causes dry skin. Have them observe leaves from a succulent such as a Kalanchoe or Aloe Vera. Allow students to rub off some of the wax-like coating from the plants using a wooden stick or their finger nails. The students will generate questions as to why a plant would have such a coating and then suggest what environments would require this adaptation that would allow a plant to hold onto its water by covering its stem and leaves with wax (deserts, alpine environments). 

Guide the students to devise a test to determine how effective the wax covering can be in dry environments.  Have students write a prediction about the effectiveness of the wax covering.  The students will identify the controls, independent and dependent variables to ensure that the test is fair.  One possible experiment is to have students use petroleum jelly to represent the wax covering and wet paper towels placed on flat surfaces such as meat trays to represent the plant. Students should pour a measured amount of water onto 2 folded paper towels and record the amount in a data table in their science learning logs (view literacy strategy descriptions).  Coat one folded wet paper with petroleum jelly that seals the edges of the wet paper to the tray. The other folded wet paper towel should not be coated with petroleum jelly. The papers would be set out in an air conditioned room, but should not be placed near a lamp, flame, heat source, or in direct sunlight. The student will make observations daily as to the appearances of the papers. After two or three days, the students can lift the papers from the trays and record observations (evidence of water, etc.) in their science learning logs.  The students will squeeze each sheet and measure the water that remains in the sheets using appropriate equipment. The data will be recorded in the student created data table to contrast the amounts of water at the beginning of the investigation to what remains at the conclusion. The students should conclude that a wax coating is an adaptation to help a leaf retain water in a harsh environment. 

Students may research other adaptations that protect plants from water loss. These would include researching the plants that have needle-like leaves (i.e., firs, pines, spruce) and those which drop their leaves in the winter to retain water, such as many deciduous trees. 

Part B: Leaves and Stems

Safety note:  Have students identify safety precautions necessary when making plants observations. (Do not touch unknown vines because they could be poisonous.)

Have the students observe vines growing in trees and bushes on the school campus or in photographs provided by the teacher. If observing plants in the environment, ask students to identify what precautions they should take when observing plants and vines.  (Students should not touch vines as they could be poison ivy or other poisonous plants.) Have them recall the role of stems in carrying water and the role of leaves in producing food. Students should discuss why they think the vines are climbing up the other plants and how this adaptation helps the plant to survive. The students should infer that the malleable stem of the vine helps to bring the plant up into the light, which helps the plant to make food, and reduces the competition for light that it would have with the tree or bush if it had only grown close to the ground.

Using the plants growing in the classroom, students can observe adaptive plant behaviors such as phototropism and geotropism.  

Phototropism is a plant adaptation in which the plant or plant parts, such as leaves grow toward the Sun. Students should predict what will occur if they turn the leaning side of the plant away from the window. Students should record their predictions in their science learning logs.  Have students turn the plants and record observations each day.  Students should conclude that the stems of plants are capable of leaning or growing toward a source of light to ensure that the leaves receive maximum light to conduct photosynthesis.

Part C:  Roots

Geotropism is a plant adaptation in which the roots always grow down toward Earth’s center of gravity.  Students will germinate seeds and observe the directions in which the root and stem grow. They should question if this phenomena always happens and design an investigation to determine if the root and stem always manage to turn in the directions that is assumed the plant parts will grow. For example, students can place seeds on damp paper towel sheets within a sealed plastic bag. The bags can be taped hanging from a windowsill or chair back that is near the window in the classroom, cafeteria, or other well-lighted place on campus. As the seed sprouts and grows, the students will observe and draw their observations for several days. The bag should be turned so that the existing downward growing root is now turned upward in order to determine if the direction of the root and stem will be altered. The seedling will be observed and drawn daily. The turning of the bag should also be recorded.  To prevent the paper towel from drying out, add water to the bag when necessary.
Ask students to list ways the plant adaptations of geotropism and phototropism benefit plants.  Distribute a copy of the Plant Adaptation Brochure BLM to each student. Students will use RAFT writing (view literacy strategy descriptions) to create a Plant Adaptation Brochure for their peers from the perspective of a plant describing the adaptive processes of geotropism and phototropism.  In the brochure to their peers, direct students to draw and label the parts of a plant, explaining the function of the parts of a plant, describe the processes of geotropism and phototropism, explain how the adaptations ensure the survival of the plant, and explain how to shape a plant by periodically turning it. The students’ role is the plant, the audience is their peers, the format is brochure, and the topic is the benefits of geotropism and phototropism.  Allow students to share their brochures with the class.  
Name/School_________________________________
Unit No.:______________
Grade            ________________________________
Unit Name:________________

Feedback Form
This form should be filled out as the unit is being taught and turned in to your teacher coach upon completion.
	Concern and/or Activity Number
	Changes needed*
	Justification for changes 

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	


* If you suggest an activity substitution, please attach a copy of the activity narrative formatted like the activities in the APCC (i.e. GLEs, guiding questions, etc.).
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