SOUTH CAROLINA SUPPORT SYSTEM INSTRUCTIONAL PLANNING GUIDE

	Content Area:  
	Sixth Grade Science

	Recommended  Days of Instruction:  11
	(one day equals 55 min)

	Standard(s) addressed:  6-2

	Students will demonstrate an understanding of structures, processes, and responses of plants that allow them to survive and reproduce.

	Characteristics of Organisms

	Indicator
	Recommended Resources
	Suggested Instructional Strategies
	Assessment Guidelines

	6-2.3 Compare the characteristic structures of various groups of plants (including vascular or nonvascular, seed or spore-producing, flowering or cone-bearing, and monocot or dicot).


	SC Science Standards Support Guide

https://www.ed.sc.gov/apps/cso/standards/supdocs_k8.cfm?

SCETV Streamline 
http://etv.streamline.org
“Classification of Living Things”
http://player.discoveryeducation.com/index.cfm?guidAssetId=902F8724-B78E-4E18-9D24-A5E6B4D743B4&blnFromSearch=1&productcode=US
From simple examples to an exploration of the plant kingdom, this tour provides a concrete foundation for a complex subject.
“The Life of a Forest: A Forest Grows Old”
http://player.discoveryeducation.com/index.cfm?guidAssetId=4744557E-EEC6-4C66-A360-8DB9958F7E95&blnFromSearch=1&productcode=US
As the forest evolves from its simple beginnings, it becomes a full-fledged ecosystem, incorporating producers, consumers, and decomposers. This food web enables the flow of energy and maintains the balance of nature through predation. Human intervention has had profound effects on this unique ecosystem. This lesson defines the terms carnivore, herbivore, and omnivore, and examines the conditions, such as weather and populations, that affect the evolution of the forest.
“Plants That Make Spores: Mosses, Ferns, Liverworts, and Horsetails”
http://player.discoveryeducation.com/index.cfm?guidAssetId=BF873451-4D71-4705-8F9A-E5904F5E09FB&blnFromSearch=1&productcode=US
There are ten basic divisions in the Plantae kingdom. Plants that make spores are mosses, horsetails, liverworts, and ferns.

“Plants That Make Seeds: Gymnosperms and Angiosperms”

http://player.discoveryeducation.com/index.cfm?guidAssetId=DE7D6DE1-7BB2-439B-94E2-189BDFC943D1&blnFromSearch=1&productcode=US
This video segment presents the characteristics of seed-producing plants.

Other Sites

“Sexual Plant Propagation” PowerPoint http://plants.pppst.com/seeds.html  

Promethean Planet

http://www.prometheanplanet.com
The Plant Kingdom

http://www.perspective.com/nature/plantae/index.html
This website describes the characteristics of the four types of plant structures.

“Plant Parts and Functions”

http://plants.pppst.com/plantparts.html

	See Module 6-2.3

	From the SC Science Support Document:
The objective of this indicator is to compare the characteristic structures of various groups of plants; therefore, the primary focus of assessment should be to detect similarities and differences between the various groups (including vascular and nonvascular, seed and spore-producing, flowering and cone-bearing, and monocot and dicot).  

However, appropriate assessments should also require student to identify the different plant groups and their characteristics; classify plants into the various groups based on their characteristics; or exemplify various groups of plants based on their characteristics. 




Sixth Grade

Science Module 

6-2.3

Structures, Processes and Responses of Plants

Lessons A-C

From the South Carolina Science Support Documents:

Indicator 6-2.3: Compare the characteristic structures of various groups of plants (including vascular or nonvascular, seed or spore-producing, flowering or cone-bearing, and monocot or dicot).

Taxonomy level of indicator:

2.6-B Understand Conceptual Knowledge (2.6-B)

Previous/Future Knowledge:

Students have been introduced to the study of plants in previous grades. In 4th grade (4-2.1), students classified organisms as flowering or nonflowering plants. Students will not revisit this concept in high school, as the focus will be on the cellular level of organisms.

It is essential for students to know that organisms in the Plant Kingdom are classified into groups based on specific structures.  All plants are included in this kingdom, which is then broken down into smaller and smaller divisions based on several characteristics, for example: 

· How they absorb and circulate fluids – vascular or nonvascular;

· How they reproduce – spores or seeds;

· Method of seed production – cones or flowers;

· Type of seed leaf – monocot or dicot. 

Plants are commonly classified into two major groups based on their internal structures.  These two groups are vascular and nonvascular.  
Vascular Plants


· This is the largest group in the Plant Kingdom. 
· These plants have a well-developed system for transporting water and food; therefore, they have true roots, stems, and leaves. 
· Vascular plants have tube-like structures that provide support and help circulate water and food throughout the plant. 
· Xylem transport water and minerals from the roots to the rest of the plant. 
· Phloem transport food from the leaves to the rest of the plant.   
· Examples include trees and many shrubs with woody stems that grow very tall and grasses, dandelions, and tomato plants with soft herbaceous stems.  
Nonvascular Plants


· These plants do not have a well-developed system for transporting water and food; therefore, do not have true roots, stems, or leaves. 

· They must obtain nutrients directly from the environment and distribute it from cell to cell throughout the plant. This usually results in these plants being very small in size.  

· Examples include mosses, liverworts, and hornworts. 

The following classifications can also be used to group plants.
Seed-producing


· Seed-producing plants are plants that reproduce through seeds. Seed plants make their own seeds. 

· Seeds contain the plant embryo (the beginnings of roots, stems, and leaves) and stored food (cotyledons) and are surrounded by a seed coat. From those seeds, new plants grow.  

· There are two major groups of seed-producing plants:  cone-bearing plants and flowering plants. 

Spore-producing


· Spore-producing plants are plants that produce spores for reproduction instead of seeds.  

· Spores are much smaller than seeds. 

· Almost all flowerless plants produce spores. 

· Examples include mosses and ferns. 

Flowering Plants 


· Flowering plants differ from conifers because they grow their seeds inside an ovary, which is embedded in a flower. 

· The flower then becomes a fruit containing the seeds. 

· Examples include most trees, shrubs, vines, flowers, fruits, vegetables, and legumes.

Cone-bearing Plants


· Most cone-bearing plants are evergreen with needle-like leaves. 

· Conifers never have flowers but produce seeds in cones.  

· Examples include pine, spruce, juniper, redwood, and cedar trees.  

Monocot


· A seed with one food storage area is called a monocotyledon, or monocot. 

· Flowers of monocots have either three petals or multiples of three. 

· The leaves of monocots are long and slender with veins that are parallel to each other. 

· The vascular tube structures are usually scattered randomly throughout the stem. 

· Examples include grass, corn, rice, lilies, and tulips. 

Dicot


· A seed with two food storage areas is called a dicotyledon, or dicot.  

· Flowers of dicots have either four or five petals or multiples of these numbers. 

· The leaves are usually wide with branching veins. 

· The vascular tube structures are arranged in circular bundles. 

· Examples include roses, dandelions, maple, and oak trees. 

It is not essential for students to know specific structures of nonvascular plants or the stages of reproduction in spore-producing plants.  The terms gymnosperm and angiosperm need not be used at this time.  Students do not need to know the origin or evolution of the plant kingdom.

Assessment Guidelines:

The objective of this indicator is to compare the characteristic structures of various groups of plants; therefore, the primary focus of assessment should be to detect similarities and differences between the various groups (including vascular and nonvascular, seed and spore-producing, flowering and cone-bearing, and monocot and dicot).  However, appropriate assessments should also require students to identify the different plant groups and their characteristics; classify plants into the various groups based on their characteristics; or exemplify various groups of plants based on their characteristics.

Teaching Indicator 6-2.3: Lesson A—“Vascular and Nonvascular Plants”

Instructional Considerations:

This lesson is an example of how a teacher might address the intent of this indicator.  Organisms in the Plant Kingdom are classified into two Phyla, Vascular and Nonvascular. You may want to tie this back to the classification lessons you’ve just completed.  In this lesson the characteristics of each type (vascular and nonvascular) will be explored.  Vascular and nonvascular plants can be studied with common plant materials.  
Preparation for the Lesson:

Find a source for nonvascular plants prior to the lesson and obtain them for student use. Students may be willing to bring in plants such as dandelions.  Florists may be willing to share wilted plants such as carnations.

Misconceptions:

Students often tend to have a much narrower view of plants than a biologist does.  Often students do not consider a tree a plant although they do think it was a plant when it was little.  Students also don’t consider a seed a plant.  Instead they view them along with weeds, and vegetables as sub-sets of plants.  Plants, trees and flowers are often thought of as exclusive groups.

Making Sense of Secondary Science.  Rosalind Driver et al. 2008

Safety Notes: 

Students should follow all classroom safety procedures.  Remind students that when we make observations we use all of our senses.  The sense of taste, however, is used only in those investigations where permission is given by the teacher.

Lesson time:

4 days (1 day equals 55 minutes)
Materials Needed: 

· Vascular and Nonvascular Plants

· SCETV Streamline Video: “Classification of Living Things”
http://player.discoveryeducation.com/index.cfm?guidAssetId=902F8724-B78E-4E18-9D24-A5E6B4D743B4&blnFromSearch=1&productcode=US
· Dandelions

· Vascular Plants – celery, carnations, or daffodils

· Yarn

· Food coloring or tablets

· Plastic cups

· Magnifying glass

· Pictures of mosses, liverworts, and hornworts

Focus Question:

In what ways are the structures of vascular and nonvascular plants similar and different?

Engage:
1. Show students a forest ecosystem and have them make a list of the types of plants they observe.
http://player.discoveryeducation.com/index.cfm?guidAssetId=4744557E-EEC6-4C66-A360-8DB9958F7E95&blnFromSearch=1&productcode=US
2. Discuss the different plants that are found in this environment.  Ask students to describe ways the plants in this environment are similar, different.

3. Record these similarities and differences on chart paper to refer back to during the lesson.

4. Tell them you will exploring these differences and similarities in this lesson.

Explore Part 1: Vascular Plants
1. Provide students with carrot roots, celery stems, carnations or dandelions.

2. Have them place their plant in colored water and make predictions about how they think the plants will be different the next day.

3. Have students make and record observations in their notebooks the next day.  Ask them to observe the bottom of the celery stem and draw and describe their observations of the stem.

4. Provide students with carrots that have been cut in half.  Ask them to observe and record their observations with drawings in their notebooks.
5. Have several students share their drawings and observations.  

6. Provide students with a fern, a vascular plant, and have them make observations looking at the parts of the plant such as roots, stem, and leaves.  Spore cases may be observed on the underside of the leaves.  Have students draw, label and describe the functions of these parts.

7. Have students observe another vascular plant by providing each group with a seed plant.  Ask students to once again record observations of the roots, stem, leaf and flower of this plant.

Explain:

1. Tell students that just as a house or school has plumbing that carries fluids throughout the house/school, vascular plants also have tubes.  Ask them where they infer that the plant tubes are found. Show them the celery that has been in colored water.  Ask them to indicate evidence of the tubes in the celery stem (colored spaces on the bottom of the stem).  These tubes also extend into the roots and veins in leaves.
2. Vascular plants are the largest group in the Plant Kingdom.  They have true roots, stems, and leaves.  The tube-like structures are Xylem which transports water and minerals from the roots to the rest of the plant and Phloem which transports food from the leaves to the rest of the plant.

3. Ask students to indicate the special structures they observed on the underside of the fern leaves.  Discuss the life cycle of the fern explaining the production of spores instead of seeds to reproduce.  Vascular plants are seed (plant structure that contains a young plant inside a protective covering.) or spore (tiny cell that is able to grown into a new plant) producing.

4. Ask the class to share their drawings and descriptions of the flowering plants they observed.  Ask them to discuss the function of the roots (grow into earth to absorb water and minerals, anchor plant), stem (carries minerals and water throughout the plant, may carry food) and leaves (make food for plant through process of photosynthesis.

5. Develop the concept that vascular plants are the largest group in the Plant Kingdom.  They have true roots, stems and leaves.  Vascular tissue forms the structures that carry water throughout the plant. (Xylem and Phloem)
Explore II:  NonVascular Plants

1. Obtain samples of nonvascular plants and introduce them to the class by showing them samples or pictures of these plants.  Examples include:  mosses, liverworts, and hornworts.  

2. Ask students to talk about and list characteristics of these plants. Ask them to describe how they are different from vascular plants.
3. Provide groups of students with moss plants and a magnifying glass. Have them draw, label and describe their plant.

4. Demonstrate water movement in nonvascular plants.

a. Place colored water in one cup and place a second cup (empty) next to it.  

b. Place the end of a strip of light colored yarn in the cup with the colored water and place the other end in the empty cup.

c. Ask students to predict what they think will happen.  Have them record their observations.

5. Show SC ETV Streamline Video “Classification of Living Things:  Click on the “Plant Kingdom: segment.

6. Have students notebook using the Interactive Notebooking Technique described below.
· Divide a notebook page into two columns

· Head one column “Note Taking” and the other “Note Making”.

· As students view the video, they take notes under “note taking”.

· After the video, provide time for them to “make their own notes” about what they saw.  This may include something that surprised them, something they did not know before, questions they have etc.

· Class discussion and sharing will students to learn from each other.

· Note:  This can be used at other times in class as well.  Suggestion: Make sure note giving lasts no more than 8 minutes at a time, then students have time to make notes as they process the information.

Explain:

1. Ask students to describe ways these plants are different from the vascular plants.  (Nonvascular plants do not have a well-developed system for transporting water and food so they don’t have roots, stems or leaves. 

2. Tell students that since nonvascular plants don’t have a well-developed transport system that they must obtain their nutrients from the environment and then pass them along cell to cell. This is illustrated with the yarn demonstration.

3. Ask students to use a Venn Diagram or T-Chart to compare vascular and nonvascular plants.

4. Assess student understanding by having them first talk at their tables/groups then share responses to the following.

a. How are spore producing vascular plants and flowering vascular plants alike?   Different?

b. What are the functions of xylem and phloem tissues?

c. Compare and contrast vascular and nonvascular plants using examples of each.

d. Although ferns have vascular tissues, they still must live in moist, shady environments.  Explain why?

Extend:
1. An excellent Flipchart showing this transport system and examples of many vascular plants is available on this free site for teachers.  It can be downloaded and saved to a portable drive if internet access is not available. Go to http://www.prometheanplanet.com and search for vascular/nonvascular plants.    Make a list of vascular plants and nonvascular plants.  Note – you will need to cut and paste the above web address in the browser and then type “vascular plants” in the search bar at the Promethean Planet site.
2. Let students design an investigation with vascular plants.  They might place a variety of objects in a beaker with colored water and observe and compare the transport action of plants and other objects such as a carrot with leaves, straws, wooden dowels, etc.  They might also place the stem of a carnation, divided into 3 sections, in different containers of colored water.  This would be a good time to use Indicator 6-1.4 (Conducting a controlled scientific investigation).

3. Provide students with resources and time to read information on liverworts and hornworts, two nonvascular plants.

4. SC ETV Streamline - Biology: The Science of Life: The World of Plants

Plants That Make Seeds: Gymnosperms and Angiosperms http://player.discoveryeducation.com/index.cfm?guidAssetId=DE7D6DE1-7BB2-439B-94E2-189BDFC943D1&blnFromSearch=1&productcode=US
This video segment presents the characteristics of seed-producing plants.

Teaching Indicator 6-2.3:  Lesson B- “Seed and Spore-Producing Plants”

Instructional Considerations:

This lesson is an example of how a teacher might address the intent of this indicator.  Students learned in Lesson A that seed producing and spore producing plants are vascular plants.  In this lesson they will compare them by observing the parts of a seed and the spores from a mushroom plant. They will classify seed-producing plants and spore-producing plants by observing structures, processes, and responses that allow them to survive and reproduce. Flowering plants produce seeds that have “covers” on them. These seed covers are often seen when students eat cooked beans and notice the seed coats floating as they cook away from the cotyledons.  “Naked” seeds, on the other hand, do not produce seed coats.  Squirrels enjoy eating them, but often chew through the tough pine cone to find the “naked” winged seed that can be blown by the wind to distant places. 

Preparation for the Lesson:

Locate and have examples of seed-producing (both flowering and cone-bearing) and spore-producing plants for students to observe. 
Ask those students who can to bring samples of fresh fruits and vegetables to use to observe seeds inside. 
Cones:  Collect cones that are still closed since open cones have already dropped most of their seeds.  After collecting the cones lay them in the sun to dry or dry them in the oven at 120oF.  Then put the cones in a bag and shake out the seeds.
Flowering plants produce seeds that have “covers” on them. These seed covers are often seen when students eat cooked beans and notice the seed coats floating as they cook away from the cotyledons.  “Naked” seeds, on the other hand, do not produce seed coats.  Squirrels enjoy eating them, but often chew through the tough pine cone to find the “naked” winged seed that can be blown by the wind to distant places. 
Misconceptions: 
Students do not often see seeds as plants but rather that they are subsets of plants.  They often also see plants, flowers and trees as separate groups instead of all being types of plants.
Safety Notes:
Students should follow all classroom safety procedures.  Remind students that when we make observations we use all of our senses.  The sense of taste, however, is used only in those investigations where permission is given by the teacher.

Lesson time:

2 days (1 day equals 55 minutes)
Materials Needed: 

· Seed-producing plants (sunflower and fruits)

· Spore-producing plants (mushroom and ferns)
· pinecones

· Fresh Portobello Mushroom

· White paper

· Container with lid

· Lima bean soaked in water overnight
· Hand lens

Focus Questions:
· What are the characteristics of seed producing and spore-producing plants?

· What similarities and differences can be observed between seed-producing and spore-producing plants?

Engage:

1. Ask students to list flower-producing plants they are familiar with in their notebooks.  

2. Show students a sunflower and ask them to describe the parts of the sunflower they can observe.  Ask them why the sunflower is a vascular plant.

3. Ask students to share their answers with their tables then with the whole class.

4. Give the students some sunflower seeds and ask them how they were produced.  Explain that they came from the flower of the plant and remind them that some vascular plants are flowering plants and reproduce by forming seeds.

Explore I:  Seed Producing Plants
1. Give each student a soaked lima bean seed. Have students use a magnifying glass to examine the outside of the seed then dissect the bean seed by peeling off the seed covering and splitting the seed in half. Have students refer to a diagram of the lima bean and draw and label it in their notebooks. (embryo, cotyledons, and seed coat). These are the parts of a seed and seeds are produced by a vascular seed –producing plant.
2. Give each cooperative group a different piece of fruit cut into parts. The students will examine the fruit to find the seeds. How many seeds are in the fruit? What part of the plant makes the seed inside the fruit? Explain the flowering plants grow in the ovary of the flower. The flower becomes a fruit. Flowering plants are seed producing plants. Vascular seed producing plants produced the seeds in the fruit. (Students will examine the parts of the flower in a later lesson.)

3. Show the students pictures of flower producing plants such as trees, shrubs, vines, flowers, fruit, vegetables, and legumes. Ask students to list the characteristics of flower producing plants.

4. Give students a cone and seeds from a pine tree to observe.  Ask them to tell you where they see cones? Have students record observation about the cone seeds in their notebooks. Explain to students that in some plants the seed production is made in cones. Plants such as pine, firs, spruce, and cedars produce seeds in cones. 

5. Explain to the students that other seed producing plants are cone-bearing plants. Most evergreen trees are cone-bearing plants with needlelike leaves. These trees are also known as conifers. Conifers never have flowers but produce seeds in cones.

6. Discuss the characteristics of the two seed producing plants; cone bearing and flowering plants. 
Explain:

1. Show students pictures of various seed-producing and spore-producing plants.

2. Ask them to identify the type of plant that is represented and then give evidence for their decision.  For example:  They might be shown an oak tree.  They should recognize that it is a vascular plant that is seed-producing because it produces acorns that grow into a new tree.  
3. Show the students the sunflower again.  Ask them to provide evidence for whether it is a seed-producing or cone-bearing plant. (Seed producing plant that is a flowering plant because it produces seeds in the flower).  Seeds contain the plant embryo which holds the beginnings of the roots, stems and leaves of a new plant. They also contain the stored food (cotyledon).

4. Provide the students with a list of plants such as:  oak tree, apple, peas, pear, pine tree, cedar trees, daylilies, etc.  Ask them to classify them as flowering or cone-bearing plants and provide evidence for their decision.
Explore II:  Spore-Producing Plants

1. Show the students a Portobello mushroom.  Ask them how they would classify this plant—vascular or nonvascular and why.  Affirm that it is a spore-producing plant.   Tell them that spore-producing plants produce spores to reproduce.  If they viewed or you have samples of a fern containing spores, share those with the students. Ask students to talk about how the spores and seeds are similar?  Different?
2. Model creating mushroom spore prints with a fresh Portobello mushroom.  (You may have to purchase these from somewhere like a farmer’s market.)

Twist the stem off of a Portobello mushroom and set the cap, gill side down, on a piece of white paper.  Place the mushroom and paper in a container and cover with a lid.  The next day uncover and carefully pick up the mushroom print to observe the spores.

3. Provide time for students to observe and draw the spore print of the mushroom.  Explain that the spores are the reproduction cells of mushrooms just as the seeds are the reproductive cells of the sunflower.

4. Give each cooperative group a piece of the fern plant.  Allow the students to observe the parts of the fern.  Spores are easily seen on the backside of the leaves, if present.  Ask students to talk about how the spores and seeds are similar?  Different?
Explain II: 

1. Spore-producing plants produce spores to reproduce instead of seeds.  Spores are very small.  Mushrooms are spore-producers.  As the mushroom matures, it develops spores which are found in the gills under the cap.
2. Ask students to describe the characteristics of spore-producing plants (See Support Document)

3. Have the students create a T-chart in their notebooks and compare seed and spore-producing plants.  As a class, develop a classroom chart then have students use it to write a Compare and Contrast paragraph. (Science Support Document provides essential information.)
4. Assess student understanding by having them draw a spore producing plant and label the location of the spore production site.

Extend: 
1. You may want to let your students plant some spores and grow some mushrooms or ferns.  You can order a Mushroom Kit from plant or science supply companies.

2. Show this PowerPoint: “Sexual Plant Propagation” from http://plants.pppst.com/seeds.html  Skip the first few slides and show the slides about seeds.  Excellent information and diagrams.  
3. Illustrate the life cycles of cone and flower producing plants.
4. Compare and contrast cone bearing and flowering plants using a Venn Diagram.
5. Ask students to draw and compare a pine seed with a lima bean seed.  Have them describe the benefits of the structure of the pine seed to the continued growth of pine forests. (“wing” of the seed makes it easy for the seed to be carried by air currents to new location where they can then germinate and grow into new tree).

6. Ask students to explore the diversity of plants in their neighborhood or on the school grounds.  As they walk the area, they should record descriptions of ten different plants they see. Descriptions might include: place found, estimated size, distinguishing characteristics and a sketch or photo of the plant.  They should also include at least one adaptation that helps the plant live in its environment. Is the plant vascular or nonvascular?  Is it spore or seed producing?  
Teaching 6-2.3 Lesson C:  Characteristics of Plants – “Monocots and Dicots” 
Instructional Considerations:

This lesson is an example of how a teacher might address the intent of this indicator. Students will compare monocots and dicots by observing the seeds, flowers, leaves and vascular tubes of monocots and dicots. 
Students are asked to create a dichotomous key of the seeds provided in the engagement of this lesson.  If you have not already done so, this would be the place to use Indicator 6-1.3 on classification.  Students will also be completing a chart comparing monocots and dicots throughout these activities.  Provide them with this information and the chart early on so they can add to it each day.  Students worked with a lima bean seed in a previous lesson.  At this time, they will be able to compare it to other seeds.
Preparation for the Lesson:

You will need to prepare the bean and corn seeds by soaking them in water overnight. You will also want to collect leaves, flowers and stems from both monocots and dicots.  You will need germinating seeds in lesson 6-2.  You might want to save some of these seeds for use there and keep them moist.
Misconceptions: None noted
Safety Notes: Students should follow all classroom safety procedures. Remind students that when we make observations we use all of our senses.  The sense of taste, however, is used only in those investigations where permission is given by the teacher.

Lesson time:

4 days (1 day equals 55 minutes)
Materials Needed:

· Chart to record data for each student and a large copy for the classroom. (attached below)

· Bean and corn seeds (soaked in water)

· Cups of water

· Toothpicks

· Leaves from dicots and monocots

· Flowers from dicots and monocots

· Stems from dicots and monocots

Focus Question:
What characteristics help us to identify mocots and dicots?

Engage:

1. Give students a variety of different types of seeds. Are seeds living or nonliving? What is your evidence?
2. Ask the students to classify the seeds and create a dichotomous key. 
3. Select several groups and have them share their dichotomous key with the class.
4. Tell them that you are going to explore another way of classifying seeds in the next exploration.
Explore:

1. Give each student a dry bean and corn seed and a bean and corn seed that has been soaked in water overnight.  Students will observe the dry and soaked seeds and draw observations of each in their science notebook.

2. Dissect dry and soaked seeds by removing the outer covering, the seed coat. Compare the seed coats and other physical features of the two seeds. 
3. Use toothpicks to open the seeds.  Draw the inside of the seeds. Students should observe that the corn seed has one storage area and so is called a monocotyledon or monocot. The bean seed has two food storage areas and is called a dicotyledon or dicot.  
4. Have students draw and label the inside of the soaked monocot and dicot seeds in the data chart.
5. Provide students with the flowers of a monocot (lilies, corn, daffodils, or tulips) and a dicot (dandelions or roses) for them to observe. Have them count the number of petals on each and compare.  Flowers of monocots have either three petals or multiples of three. Flowers of dicots have either four or five petals or multiples of these numbers. Have students add a drawing of a monocot and dicot flower with the correct number of petals in their data chart.
6. Provide students with the leaves of monocots and dicots for observation. Leaves of monocots like grass are long and slender with veins that are parallel to each other.  Leaves on a dicot are wide with branching veins like maple and oak trees.  Ask students to draw a monocot and dicot leaf in their data chart.

7. Cut in a cross-section fashion the stems of a monocot (tulip) and dicot (rose).  In a monocot the vascular tubes are scattered throughout the stem.  In a dicot the tube structures are arranged in a circular pattern or bundle. Share these cuttings with the students and as you draw an example of each type on the class chart have them add it to their chart.
8. Discuss the similarities and differences between monocot and dicot seeds and plants.
Explain: 
     1.  Discuss the similarities and differences between monocot and dicot seeds and plants. Use the support document to assure that they are comparing the leaves, flowers and seeds of these plants. 
     2.  Show pictures of bean and corn seeds to the class.  Ask them to identify which is monocot, which is dicot and to name the three parts of the seed that produce a new plant.

     3.  Show the class pictures of grass and tulips, roses and oak trees.  Ask them where these would fit on the chart and why?   (They should be able to identify them as monocots and dicots and provide evidence why.)          

     4.  As class discussion occurs, have students place pictures of these various 
plants in the correct place on the chart and provide evidence for why they 
are putting them there.  Allow for classroom questions.  See Support         

          Document for information.

Extend:

1. Show students a variety of plants with monocot and dicot characteristics.  Have them classify plants as monocot or dicot.

2. AIMS- Primarily Plants-Inside a Seed.
3. Make a poster showing how leaves, stems, and roots function to produce or transport food and water.  Present the poster to the class.

4. Powerpoint: “Plant Parts and Functions”

http://plants.pppst.com/plantparts.html
Differences Between Monocots and Dicots

	Characteristics


	Monocot
	Dicot

	Cotyledon(s)
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	Flower


	
	

	Vascular Systems


	
	


Standard 6-2: Students will demonstrate an understanding of structures, processes, and responses of plants that allow them to survive and reproduce.





Indicator 6-2.3:  Compare the characteristic structures of various groups of plants (including vascular or nonvascular, seed or spore-producing, flowering or cone-bearing, and monocot or dicot). 


6-1.2: Differentiate between observation and inference during the analysis and interpretation of data.


6-1.3:  Classify organisms, objects, and materials according to their physical characteristics by using a dichotomous key.
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