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Rationale
	Students found within fifth grade science classrooms around Ohio are exposed to numerous opportunities to excel within the areas of earth, space, life, and physical sciences.  Located within my curriculum design project was an entire map depicting all the academic content standards that would be taught in my fifth grade science classroom.  For this instructional design, I will only be focusing on the standards that address the area of ecosystems and what that topic entails, because this project only requires a consecutive series of 3-5 lessons of a particular unit.  
	The topic of ecosystems is a very important topic that fifth grade students should effectively learn for the relevance it has on today’s society.  Students today need to become aware of their surroundings and learn how vital ecosystems are to the survival of every living organism on Earth.  They will learn that food can be traced back to producers (e.g. plants) and that organisms are interdependent upon one another within food webs, food chains, and energy pyramids.  With the 5-E Model design, students will have ample opportunities to recognize and learn the many relationships between organisms, the types of consumers present within Ecosystems, factors that influence an organisms’ survival, and the environmental effects (positive/negative) that humans can have on the environment.  
	The 5-E Model allocates time to each of the five areas (e.g. engagement, exploration, explanation, extension, and evaluation) and allows the teacher to become more of a guide or facilitator, with a majority of the teaching and learning being driven from the students themselves (Chiarelott, 2006, p.90-91).  In my lessons, I will serve as the facilitator, but my students will be doing the readings and answering the questions I am providing them with. I will be trying to get them to explain their answers, instead of just answering it with a very vague answer.  I will also be trying to relate the material to their real-world experiences and the world around them.  According to Mastropieri et al. (2006), students in science classrooms that are engaged in collaborative groups, using a hands-on approach to learning, will score higher on high-stakes tests and will have a more positive attitude towards school than students who are not located in those types of classrooms. Ornstein and Hunkins (2009) also suggest that today’s curriculum must be relevant towards students in order for it to be effective and practical for students to learn (p.48).  This model offers my students the chance to learn in a hands-on approach throughout the series of lessons that have been designed and implemented within my classroom strictly for them.  They will also be exposed to several questions that will help them apply what they have learned with the 5-E Model.
	Students will be given a pre assessment to allow the teacher to know the extent as to which students know the material.  Throughout these series of lessons, students will be assessed using formative and summative assessments.  Formative assessments enable teachers to have an insight as to how their students are learning and to what extent the material is actually being comprehended.  To conclude the series of lessons and to measure the amount of material learned and comprehended, students will be given a summative assessment in the form of a post assessment.  I feel my instructional design project will effectively prepare students for further discussions and material associated with ecosystems, as well as the other topics found within this grade level.  If students are able to relate to the information and find some relevance with it, they will be more inclined to learn, comprehend, and apply it when necessary.  

Unit Outcomes 
Lesson One: Role of Producers
· Students will describe the role of producers in the transfer of energy to organisms within ecosystems from the sun (e.g. photosynthesis). (Knowledge)
· Students will correctly identify the three main parts of plants (e.g. roots, stem, and leaves) and describe their function. (Knowledge)
Lesson Two: Consumer Identification
· Students will learn about the various consumers (e.g. herbivores, carnivores, omnivores, and decomposers) located within ecosystems and the impacts they have on ecosystems. (Knowledge)
· Students will demonstrate the ability to correctly identify consumers found within ecosystems around them. (Application)
Lesson Three: Transfer of Energy within, Food Chains, Energy Pyramids, and Food Webs.
· Students will diagram the transfer of energy within food chains. (Analysis)
· Students will develop energy pyramids that illustrate the correct order or pattern of producers and consumers. (Application)
· Students will illustrate the many relationships between producers and consumers in food webs. (Analysis)
· Students will explain that a majority of an organism’s food can be traced back to producers. (Evaluation)
Lesson Four: Basic Needs of Survival and Food Availability
· Students will examine the predator/prey relationship. (Knowledge)
· Students will examine the basic needs (e.g. food, water, shelter, air, carrying capacity, and waste disposal) of ecosystems. (Knowledge)
· Students will breakdown the patterns of nature, which includes kinds and numbers of organisms present, the availability of food and resources, and the physical characteristics of the ecosystem. (Evaluation)
Lesson Five: Effects on Ecosystems (5E-Exploration)
· Students will explain and analyze the effects (e.g. beaver ponds, earthworm burrows, grasshoppers eating plant, people planting and cutting trees down, introduction of a new species) on ecosystems. (Synthesis) 
· Student will demonstrate their abilities to effectively recognize patterns of intervention within ecosystems. (Application)

Pre Assessment

[image: ]Source: 2011 Ohio Achievement Released Test Materials (Picture Only)
1. What is the function of the roots?


2. What is the function of the stem?


3. What is the function of the leaf?


4. What is the function of the flower?


5. What is the process where plants use the sun to make food?



Pre Assessment Continued
6. What is a producer?


7. What does an herbivore eat?


8. What does a carnivore eat?


9. What does an omnivore eat?


10. What is the role of a decomposer?



Use the following items to make a food chain:
Coyote, Plant, Rabbit








Lesson Plans
Day One: (60 Minutes)
Academic Content Standard(s): 
· Life Sciences 1- Role of producers
Objective:
· Students will describe the role of producers in the transfer of energy to organisms within ecosystems from the sun (e.g. photosynthesis). (Engagement/Exploration)
· Students will correctly identify the three main parts of plants (e.g. roots, stem, and leaves) and describe their function. (Engagement/Exploration)
Materials:
· Science Textbook
· Interactive Whiteboard
· Pencil
· CPS Clickers (Exit Slip)
· Homework Worksheet
Procedure:
· Students will learn the day’s agenda and what will be expected of them in today’s lesson. They will review the different parts of the plant and the role that each part plays. (5 minutes)
· Students will read and discuss with their teacher and classmates pages 102-106 in the textbook. (40 minutes)-Engagement/Exploration
· After each paragraph is read, the teacher will question the students about the material covered and discuss the newly acquired material. 
· The teacher will seek answers and explanations on the following questions: 
1. What is the function of the roots? Leaves? Stems?
2. What vegetable do we eat only the root? Leaves? Stem?
3. Why do plants need sunlight?
4. Describe the process of photosynthesis and how we benefit from this process.
5. What are the basic needs a plant needs to survive?
· At the conclusion of the readings, students will take a brief exit slip quiz (6 questions) using the CPS Clickers to show the level of comprehension of the day’s lesson. (10 minutes)
· The teacher will constantly review all material throughout the lesson to clarify any unknowns and eliminate any misconceptions.  
· Students will be assigned a supplemental homework assignment at the conclusion of the lesson with clear and precise directions. (3 minutes)
· The teacher will then describe the next lesson (day 2), which contains information about consumers and producers, along with many examples and allow the students to begin their assignment. (2 minutes)
Conclusion:
· The student will have learned the three basic parts of a plant and their functions.
· The students will have learned the process of photosynthesis, what the process entails, and the benefits that we reap from having plants.
Evaluation:
· The teacher will use classroom discussions and observations to determine a student’s knowledge of the material.
· The exit slip (e.g. formative assessment) will give the teacher further clarification on which student(s) need additional help or if the entire class needs helps with a particular area.
· Students will complete their supplemental homework assignment to further strengthen their knowledge of the material uncovered in the lesson.

Textbook Reference:
Bell, M. J., DiSpezio, M. A., Frank, M., Krockover, G. H., McLeod, J. C., Brink, B, et al. 
	(2009). Science. Orlando, FL: Harcourt.

Exit Slip using Clickers-Plants
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Day 1-Homework Assignment
(Source: Michigan Educational Assessment Program, Spring 2003, Grade 5 (Questions 18-20)
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[image: ]Source: California Department of 										       Education Released Items

[image: ]Source: 2010 Ohio 											   Achievement Test-Released 										   Materials

Day Two: (60 minutes)
Academic Content Standard(s): 
· Life Sciences 1-Role of Producers
· Life Sciences 3-Consumers Located within Ecosystems
Objectives:
· Students will learn about the various consumers (e.g. herbivores, carnivores, omnivores, and decomposers) located within ecosystems and the impacts they have on ecosystems. (Engagement/Exploration)
· Students will demonstrate the ability to correctly identify consumers found within ecosystems around them. (Engagement/Exploration)
Materials:
· Science Textbook
· Interactive Whiteboard
· Pencil
· CPS Clickers (Exit Slip)
· Vocabulary List
· Homework Assignment 
Procedures:
· Students will turn in their homework assignment from the previous class meeting into the science folder.
· The teacher will explain the expectations and what will be discussed in class.  The homework will be gone over, discussion of consumers and producers, exit slip, and the homework assignment. (5 minutes)
· The teacher will then go over the homework, which was on the parts of the plant. (5 minutes)
· Students will be placed into groups of two to read both pages.  As they read these pages, students will be filling out their vocabulary list (types of consumers and ecosystems).  (20 minutes)-Exploration/Engagement
· Students will then go over with their teacher, what they found, including examples, to make sure students have grasped the concepts and have the correct information.  (15 minutes)-Engagement
· The teacher will seek answers and explanations on the following questions when the information is gone over:
1. Please give me examples of herbivores, carnivores, omnivores, and decomposers found around Ohio.
2. What is the benefit of decomposers?
3. Which group of consumers has more organisms and why do you think that?
· After the readings, notes, and discussions have been completed, the students will then take an exit slip once again to inform the teacher as to their comprehension of the material. (10 minutes)
· Once that is completed, the teacher will assign and discuss the homework assignment for that night. (5 minutes)
Conclusion:
· Students will be able to correctly identify the four different types of consumers and explain what each type eats.
· Students will understand that decomposers are vital to the success of any ecosystem.
· Students will understand the importance of plants and our dependence upon them for food.  
Evaluation:
· Students will be evaluated upon their abilities to answer questions and explain their answers.
· Students will take an exit slip (e.g. formative assessment) to allow the teacher to monitor the comprehension of the material and help indicate any students that did not comprehend the lesson’s material.  
· Students will then be evaluated upon their level of success on the night’s homework assignment.  

Textbook Reference:
Bell, M. J., DiSpezio, M. A., Frank, M., Krockover, G. H., McLeod, J. C., Brink, B, et al. 
	(2009). Science. Orlando, FL: Harcourt.

Exit Slip using Clickers-Consumers/Producers Identification
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Ecosystems Vocabulary List
Producers-
Consumers-
Ecosystem-
Herbivore-
Carnivore-
Omnivore-
Food Chain-
Decomposer-
Food Web-
Niche-
Energy Pyramid-
Population-
Community-
Adaptation-
Predator-
Prey-
Extinction-
Habitat-

Day 2-Homework

Name:________________________________			Ecosystem Homework
Directions: Look at the consumers/producers below.  Please give examples for each.
Producers: (Give 4 Examples)				Omnivores (Give 4 Examples)
1. 1.
2. 2.
3. 3.
4. 4.

Herbivores: (Give 4 Examples)				Decomposers (Give 4 Examples)
1. 1.
2. 2.
3. 3.
4. 4.
Carnivores: (Give 4 Examples)
1.
2.
3.
4.
Think About It: (Explanation)
If decomposers were removed from an ecosystem, what do you think would happen to all the organisms, which includes plants, in an ecosystem?
Day Three: (60 minutes)
Academic Content Standard(s):
· Life Sciences 1- Role of Producers
· Life Sciences 2- Tracing Foods’ Origins
· Life Sciences 3- Consumers Located within Ecosystems
Objectives:
· Students will diagram the transfer of energy within food chains.
· Students will develop energy pyramids that illustrate the correct order or pattern of producers and consumers. Exploration/Explanation/Engagement
· Students will illustrate the many relationships between producers and consumers in food webs. Exploration/Explanation/Engagement
· Students will explain that a majority of an organism’s food can be traced back to producers. Exploration/Explanation/Engagement
Materials:
· Science Textbook
· Interactive Whiteboard
· Pencil
· Vocabulary List
· Practice Food Webs and Food Chains
· Homework Assignment
Procedures:
· The students will pass in their homework from the previous class meeting and will review it with their teacher. (5 minutes)
· The teacher will inform the students of the agenda today: textbook reading, practice making food webs and food chains, and recognizing the many relationships within ecosystems.
· Students will begin reading pages 112-115 with their teacher, discussing and answering questions posed by their teacher throughout it. (35 minutes)-Engagement
· The teacher will seek answers and explanations on the following questions: 
1. Why do all food chains and food webs start with plants?
2. What is the difference between food webs, food chains, and energy pyramids?
3. Which one do you prefer the most to diagram the transfer of energy between organisms?
4. What is the rule with the arrows within food chains and food webs?
5. What happens if an herbivore is removed? Now a carnivore?
· Students will continue to take notes or fill-out their vocabulary list on terms or concepts that pertain to the pages read (e.g. food chains, food webs, and energy pyramids).
· Students will make food chains and food webs with the provided items on scrap paper to help them better understand these relationships.  Students will be provided with a producer (e.g. plant), an herbivore(s), and a carnivore(s). All questions and misconceptions will be cleared up at this time. (15 minutes)
· Examples for food chains and food webs:
1. Grass, coyote, rabbit
2. Plant, snake, mouse, grasshopper
3. Wheat, mouse, snake, eagle
· The teacher will then assign the students their homework assignment and explain what is expected of them for it. (5 minutes)
Conclusion:
· Students will be able to effectively diagram food webs and food chains.
· Students will be able to successfully place organisms into their correct level in an energy pyramid.
· Students will understand why energy pyramids have more organisms in the bottom level, compared to the top.  
Evaluation:
· The teacher will observe the students upon their level of comprehension from the many questions and explanations they will be required to answer.
· The teacher will also walk around the room and look at the practice food chains and food webs that were made in class.
· Students will be assessed upon their homework assignment that night.
Textbook Reference:
Bell, M. J., DiSpezio, M. A., Frank, M., Krockover, G. H., McLeod, J. C., Brink, B, et al. 
	(2009). Science. Orlando, FL: Harcourt.

Day 3-Homework
Directions: Place the producers or consumers on their appropriate level within the energy pyramid.   Make sure you use names, instead of just drawing lines to each level.

Use the following items to make a food chain: Mountain Lion, Plant, Bird, and Insect




Make your own food chain:

Day Four: (60 minutes)
Academic Content Standard(s):
· Life Sciences 1- Role of Producers
· Life Sciences 2- Tracing Foods’ Origins
· Life Sciences 3- Consumers Located within Ecosystems
· Life Sciences 4- Summarizing Basic Needs of Survival
· Life Sciences 5- Patterns of Nature
Objectives:
· Students will examine the predator/prey relationship. Exploration/Explanation 
· Students will examine the basic needs (e.g. food, water, shelter, air, carrying capacity, and waste disposal) of ecosystems.  Exploration/Explanation
· Students will breakdown the patterns of nature, which includes the kinds and numbers of organisms present, the availability of food and resources, and the physical characteristics of the ecosystem. Extension
Materials:
· Science Textbook
· Interactive Whiteboard
· Pencil
· Vocabulary List
· Vocabulary Crossword
Procedures:
· Students will pass their homework in from the previous class meeting and go over it.  (10 minutes)
· The teacher will describe what will be occurring in today’s lesson: examining the predator/prey relationship, studying the basic needs of survival, and patterns within ecosystems.
· Students will read and discuss pages 128-132 in their textbook with their teacher.  Students will be instructed to take notes on their vocabulary list (e.g. predator, prey, population, community, adaptation, habitat, and extinction) that has been provided to them from the previous lessons. (45 minutes)
· The teacher will seek answers and explanations on the following questions: 
1. What is the purpose of the predator/prey relationship?
2. What are the basic needs for survival?
3. What would happen if some of those elements are eliminated or reduce within nature? Extension
4. Why do organisms compete for elements? Extension
5. Why do animals become endangered or extinct? Extension
· Students will be assigned a vocabulary crossword to further strengthen their knowledge on ecosystems and the many elements that are included in them. The teacher will explain their expectations for this assignment and instruct students that they are allowed to use their vocabulary list to complete. (5 minutes)
Conclusion:
· Students will learn the benefits and purpose of having predators and prey.
· Students will analyze and determine the effects that the basic needs of survival have on populations and communities within ecosystems.  (5E-Explanation)
· Students will learn why organisms or plants become endangered or possibly extinct. (Extension)
Evaluation:
· The teacher will evaluate students upon their comprehension on the material from the observations, discussions, question/answers, and homework assignment.  
Textbook Reference:
Bell, M. J., DiSpezio, M. A., Frank, M., Krockover, G. H., McLeod, J. C., Brink, B, et al. 
	(2009). Science. Orlando, FL: Harcourt.

Day 4 Homework-Crossword Puzzle
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Day Five: (60 minutes)
Academic Content Standard(s):
· Life Sciences 1- Role of Producers
· Life Sciences 2- Tracing Foods’ Origins
· Life Sciences 3- Consumers Located within Ecosystems
· Life Sciences 4- Summarizing Basic Needs of Survival
· Life Sciences 5- Patterns of Nature
· Life Sciences 6- Environmental Effects
Objectives:
· Students will explain and analyze the effects (e.g. beaver ponds, earthworm burrows, grasshoppers eating plant, people planting and cutting trees down, introduction of a new species) on ecosystems.  (5E-Explanation/Extension)
· Student will demonstrate their abilities to effectively recognize patterns of intervention within ecosystems.  (5E-Explanation/Extension)
Materials:
· Abiotic/Biotic Handout
· Pencil
· Elmo Document Camera
Procedures:
· Students will be informed of the day’s agenda, which entails students using the provided handout to list all the items they will locate outside of the classroom. Students need to be reminded to behave and conduct themselves accordingly. (5 minutes)
· Students will list any abiotic (non-living) or biotic (living) factors located in the area outside of the school on the handout provided to them. (25 minutes)
· Students will then use these items later on in the class period to create real-life food webs, food chains, and/or energy pyramids.  (10 minutes)
· Students will then share their creations using the Elmo Document Camera to display their findings. (10 minutes)
· Students will answer and provide an explanation to the following questions: Explanation/Extension
1. What would happen to our ecosystem outside the school if the population of herbivores were decreased? Increased?
2. What about the carnivores?
3. What would happen if the stream outside the school dried up because of humans?
4. What would happen if the woods outside the school was cut down for lumber?
5. What could happen if we cleaned up all the trash and pollution in the stream and woods?
Conclusion:
· Students will learn the effects (positive/negative) that humans can have on an ecosystem. (5E-Explanation/Extension)
· Students will be able to accurately draw and show the many relationships within ecosystems.  (5E-Explanation/Extension)
Evaluation:
· The teacher will observe the students collecting and analyzing information and evaluate them on their drawings and models of food chains, food webs, and/or energy pyramids.  
Textbook Reference:
Bell, M. J., DiSpezio, M. A., Frank, M., Krockover, G. H., McLeod, J. C., Brink, B, et al. 
	(2009). Science. Orlando, FL: Harcourt.
Handout: (Single-Spaced to Fit on Page)
Abiotic Factors							Biotic Factors


Animals- AT LEAST THREE DIFFERENT POPULATIONS

Plants- AT LEAST THREE DIFFERENT POPULATIONS

How do these abiotic and biotic factors affect each other?

What makes an ecosystem function properly?

What would happen if an entire population disappeared?




Post Assessment-(Evaluation)
[image: ]Source: California Grade 5 Test
[image: ]Source: 2008 Ohio Grade 5 Test (Just the picture)
What would happen if the plant were removed and why?
What would happen if the grasshopper were removed and why?
What would happen if the owl and snake were removed and why?
What would happen if a new predator or species were to be added to this food web?
[image: ] 
*Source (illustration)- California Department of Education- Released Test Items*

Which organism above is a decomposer that would be found in a forest ecosystem?  What is the role of a decomposer in an ecosystem?  Describe a benefit of a decomposer in an ecosystem.  What would occur if decomposers were eliminated in an ecosystem? 





Why does energy get lost in each level of an energy pyramid? (Please Explain Your Answer)


Use the following items to correctly make a food web:
Coyote, Owl, Grass, Mouse, Snake, Grasshopper, and Eagle
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19  Which of the following is required in order for seeds to germinate?

A sail

B light

C  water
D oxygen

20 Plants produce their own food. In which part of the plant is most of its food produced?

A leaf
B fruit
C  stem

D oot
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Which of the following gases do plants use
in photosynthesis?

A hydrogen
oxygen

B
C  carbon dioxide
D

carbon monoxide
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Plants often store food and water in their roots.

Which plant has roots that are often eaten by mammails?
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Plants

1 What anchors a plant?

A Stem

B Flower
C Leaves
D Roots

2 What holds a plant up or supports it?

A Stem
B Flower
C Leaves
D Root

3 What collects water and nutrients from the soil?

A Stem
B Flower
C Root
D Leaves

4 What collects the sun's energy to make food?

A Stem

B Flower
C Leaves
D Roots

5 What carries the water and nutrients up to the leaves?

A Roots
B Stem
C Leaves
D Flower

6 What is the process where plants use the sun to make food?

A Transpiration
B Condensation

Condensation
C Evaporation
D Photosynthesis
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