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Instructional Approach

Unit Name:  The Life Cycle and Needs of a Plant
Unit Author:  Lindsey Griffiths
Unit Learning Goals:
· Students will plan and conduct a ‘fair test’ experiment that will prove the survival needs of plants are air, water, and light.

· Students will make collect measurable data and observations of their experiment plants as they grow.

· Students will display their measurable data using graphs.

· Students will use the data collected during the course of their experiment to deduce the steps in the life cycle of a plant are seed, plant, flowering plant, and a plant with fruit.

· Students will compare their final data with the entire class to decide what the conditions for survival a plant needs.
· Students will explore the different parts of plants (seed, sprout, flower, fruit) and learn about the function for each part, recording their knowledge in their plant journals.
How do the plants in a garden grow?

	No.
	Activity Label
	Activity Description
	Activity Functions*

(Why this activity in this sequence?)

	1
	Pre-assessment
	Have students use what they know to cut out pictures of an apple tree at its various stages of the life cycle and put them in the order they believe to be correct.  
	Elicit students’ initial ideas:  the students will use what they know to complete the tasks to the best of their ability.

	2
	Pre-assessment
	In a box below the life cycle pictures the students will write or draw about what they believe plants need to survive.
	Elicit students’ initial ideas:  the students will use what they know to complete the tasks to the best of their ability.

	3
	Plant Introduction

	Bring in an example of a growing, flowering plant as well as a dying plant for comparison.  Ask the students what they think the flowering plant needed to grow, and what the dying plant did not have.  They may take turns getting an up close look at the plant.  
	Establish a question, elicit students’ initial ideas:  this activity will be the driving force behind the direction of the unit.

	4
	Plant Introduction
	Create a class thinking web of what a plant needs to grow.  
	Elicit students’ initial ideas:  this whole group collection of ideas will provide a starting point and reference chart for use throughout the unit to check how student understandings are changing.

	5
	Seed Exploration
	Give each student a seed (a variety of plants will be represented) at their desks.  Give them some time to explore the seeds and interact with them, including breaking the seeds they can apart and diagramming both the outside and inside of one seed in their plant journals.  Ask the students, “What is this?  What is inside the seed?  What changes do you think this seed will need to have happen if it is to grow into a plant?”  Have each group discuss what is the same about each seed, as well as what is different.  
	Explore phenomena for patterns:  the students will be making observations from a hands-on experience.

	6
	Seed Exploration
	Each student will draw the inside of their seed on the appropriate page of their plant journal.  
	Explore phenomena for patterns:  the students will be making observations from a hands-on experience.

	7
	Seed Research
	Students will work with their groups to research what the parts of a seed are as well, as the function of each part, before sharing their findings with the rest of the class.  
	Explore ideas about patterns:  sharing ideas about patterns and evidence for them.

Students explain patterns:  students will research and share their findings for the parts of a seed.

	8
	Seed Explanation
	The students will use the information they learned from their research to guide the teacher in labeling the parts of a seed on an overhead transparency.  They should find that seeds have a baby plant, food, and a coat for protection.
	Introduce scientific ideas:  accurate scientific data will be used in conjunction with student research to explain the diagram of the inside of a seed.  
Compare student and scientific ideas:  students will compare their research data with scientific fact and discover if they were correct or were mistaken.

	9
	Seed Explanation
	The students will find the three parts of a seed on the diagram in their plant journal.  They will label the three parts, and record what the function of each part is in their journal.
	Explore phenomena for patterns:  the students will be making observations from a hands-on experience.

	10
	Plan the Experiment

	The students will use what they have learned about seeds to make predictions about what a seed needs to germinate, or begin to grow.  The teacher will help the class to plan an experiment that will prove what seeds need to germinate.  Lima bean seeds will be placed in Ziplock bags before being put in appropriate locations to test the intended conditions (temperature, light, water).  Seeds requiring water for the test will have a paper towel soaked with water as a source.
	Apply to near and distant contexts with support:  the students will use what they have learned about seed parts to plan a germination experiment.  

	11
	Plan the Experiment
	The teacher will facilitate a student discussion of plant needs with questions (such as, “Think about what animals and people need to survive.  Do you think plants might need some of these same things to survive?) until the students decide on variables to test (including water, light, and temperature). The teacher will create a class list for the variables that will be tested.  Each variable will be tested by two groups. 
	Elicit students’ initial ideas, explore phenomena for patterns:  this discussion will provide more detailed information about the students’ understanding of plant needs and will give them an opportunity to test and expand their knowledge.

	12
	Conduct the Experiment
	The class will make periodic observations of each germination bag and use those observations to determine what seeds need to successfully germinate.  The conditions needed will be recorded in the students’ plant journals (warm temperature and water).
	Explore phenomena for patterns:  the students will be making observations from a hands-on experience.

	13
	Plan the Experiment
	Each group will choose one of three variables to test for growing plants (water, temperature, sunlight).  Briefly review that if we are testing to see what each plant needs to grow, we need to make sure the test is fair.  That means we only change one condition at a time (the other conditions need to be the same).  Decide as a class how much each of the control plants should be watered and how often, and give each group time to discuss and decide how they would like to test their change in condition (e.g. the sunlight group will decide where to place the plant that will receive sunlight as well as the plant that will not receive sunlight).
	Explore phenomena for patterns:  the students will be planning an investigation that will test their thinking about plant survival needs.

	14

	Plan the Experiment 
	Each student will record in his/her plant journal the condition change they are testing and label the data collection and graphing sheets in the journals with Plant 1 (control) and Plant 2 (change in condition) and how they have changed the conditions from the control.  They will also predict which greenhouse seeds will grow better and why they think that.
	Explore phenomena for patterns:  the students will be planning an investigation that will test their thinking about plant survival needs.

	15
	Plant the Seeds
	Each science team will take a turn coming to the large work table to plant two greenhouses (for a total of 12).  Each member of the group will have a turn to contribute to the planting of the seeds (2 per greenhouse).  The greenhouses will be labeled and placed around the room as decided by the class and individual groups (as appropriate).

A data collection and watering schedule will be decided upon as a class.
	Explore phenomena for patterns:  the students will be planning an investigation that will test their thinking about plant survival needs.

	16

	Plant growth maintenance and data collection
	The class will water the plants and collect data for their science team’s variable according to the plan and schedule already made.  The data and observations will be recorded in each student’s plant journal.  Observations will include a leaf count, the height of the stem, as well as the color of the plant.  This will happen on a regular basis, not necessarily during science lesson times.  
	Explore phenomena for patterns:  the students will be making and recording observations of their group’s greenhouse plants.

	17

	Root exploration
	Each science team will have the chance to explore a tray with a selection of plants that have roots (e.g. a carrot with stem, onion with stem, flowering plant with roots, non-flowering plant with roots, etc.) or pictures of plants that include roots.  Their job will be to decide which part of each plant they believe is the root and why.  
	Establish a question (Why do plants have roots?), elicit students’ initial ideas:  this activity is a hands-on exploration of a part of plants the students have not yet officially learned about, but that is important to their ending understanding about plant life.  

	18
	Root Discussion
	The class will then come together and compare their root exploration results in a whole group discussion (what patterns did they notice?).  The class will decide as a whole what are properties that all roots have as well as properties that only some roots have.  
	Explore ideas about patterns, students explain patterns:  the students will have made their own decisions about what the roots are and this collaboration will give them the chance to share their thinking of why they made the choices they did.

	19
	Root Explanation
	The teacher will provide books for each science team to use for research to decide what part of the plant was really the root as well as what are the important jobs of roots.  The class will review the patterns previously discussed and decide if any of their noticings have changed.  Each science team will share their findings with the class in a discussion, and the teacher will facilitate the discussion if necessary until the students discover that plants have roots for two reasons.  One, to hold the plant in place, and two, to collect water for the plant to use.  Students will use the information discussed to draw, label, and record the function for roots in their journals.
	Introduce scientific ideas, compare student and scientific ideas:  the teacher will be providing accurate scientific data that will help the students to decide if their thinking was correct or if they need to change part of it. 

	20
	Stem/Sprout Exploration
	Students will look at stem/sprout examples with their science team and decide why they think plants have stems.  What do the stems do?  The students will draw an example of a stem, inside and out, in their plant journals.  The students will notice what all stems have as opposed to what only some stems have.
	Establish a question, elicit students’ initial ideas:  this activity is a hands-on exploration of a part of plants the students have not yet officially learned about, but that is important to their ending understanding about plant life.  

	21
	Stem Discussion
	Team predictions will be shared in a class discussion based on the earlier exploration.  The class will notice patterns about what they noticed in all stems/sprouts versus what they noticed only in some of the stem/sprouts.  Students will also decide what the most important job of a stem is (to carry water from the roots to the rest of the plant).
	Explore ideas about patterns, students explain patterns:  the students will have made their own decisions about what the roots are and this collaboration will give them the chance to share their thinking of why they made the choices they did.

	22
	Stem Experiment
	The teacher will introduce a test for the job of plant stems.  The class will place 6 freshly cut pieces of celery into cups with colored water so that only one end of the stem is in the water.  The class will generate a prediction of what they think will happen.
	Explore phenomena for patterns:  the students will be conducting an investigation that will test their thinking about plant stems.

	23
	Stem Experiment Observations
	After at least one full day, one cup will be placed at each desk group and the students will have a chance to explore the celery using plastic knives and magnifying lenses before making oral observations about what they noticed.  
	Explore phenomena for patterns:  the students will be making observations of their group’s stem experiment cup.

	24
	Stem Experiment Data Discussion
	Students will share and compare their observations from the celery experiment in a whole class discussion.  These observations will be recorded on a class poster chart.
	Explore ideas about patterns, students explain patterns:  the students will have made their own decisions about what the stems do and this collaboration will give them the chance to share their thinking of why they made the choices they did.

	25
	Stem Explanation
	The teacher will provide books to each science team that they will use to research the function of plant stems.  The students will discover and share in a discussion (with teacher facilitation if necessary) that the celery carried the colored water to the top of the plant, which was not in the water, explaining why we can see it.  Plants carry water from the roots to the rest of the plant.
	Introduce scientific ideas, compare student and scientific ideas:  the teacher will be providing accurate scientific data that will help the students to decide if their thinking was correct or if they need to change part of it.

	26
	Stem Explanation
	Students will record in their plant journals a picture of one of their flowers that they will then label and before recording the function of the stem.
	Explore phenomena for patterns:  the students will be making observations from a hands-on experience.

	27
	Plant Life Cycle
	The students will observe the growth of their control greenhouse experiment plant and draw what it now looks like in their plant journal as the next stage in a plant’s life cycle (sprout). 
	Explore phenomena for patterns:  the students will be making and recording observations of their group’s greenhouse plants.

	28
	Leaf Exploration
	Students will look at leaf examples with their science team and decide why they think plants have leaves.  What do the leaves do?  They will notice what all leaves have as compared to what only some leaves have and share their observations in a class discussion.  Students will draw at least one example of a leaf in their plant journals.
	Explore phenomena for patterns:  the students will be making observations from a hands-on experience.  
Explore ideas about patterns:  sharing ideas about patterns and evidence for them.

	29
	Leaves
	The teacher will provide books for each science team to use for research to why plants have leaves.  The class will review the patterns previously discussed and decide if any of their noticings have changed.  Each science team will share their findings with the class in a discussion, and the teacher will facilitate the discussion if necessary until the students discover that plants have leaves because the leaves are where plants make their own food.  Students will use this knowledge to label and explain the function of leaves in their plant journals.
	Explore ideas about patterns:  sharing ideas about patterns and evidence for them.
Students explain patterns:  students will research and share their findings about the function of this plant part.

	30
	Flowers
	Student pairs will each receive a selection of flowers and use hand lenses to help them explore the flowers.  The students will notice what all flowers have as well as what only some flowers have as evidence for why they believe plants grow flowers. Students will draw one example of a flower in their plant journal.
	Establish a question, elicit students’ initial ideas:  this activity is a hands-on exploration of a part of plants the students have not yet officially learned about, but that is important to their ending understanding about plant life.  

	31
	Flowers
	Student pairs will volunteer to share their thinking about why plants grow flowers with the rest of the class during a discussion.   
	Explore ideas about patterns, students explain patterns:  the students will have made their own decisions about what the roots are and this collaboration will give them the chance to share their thinking of why they made the choices they did.

	32
	Flowers
	The teacher will provide books for each science team to use to research the function of flowers for a plant.  The class will discuss the information and discover that plants have flowers because the flowers make seeds.  Students will use the information to label and explain the function of flowers for the plant.
	Introduce scientific ideas, compare student and scientific ideas:  the teacher will be providing accurate scientific data that will help the students to decide if their thinking was correct or if they need to change part of it.

	33
	Plant Life Cycle
	The students will observe photos of a lima bean plant in the flowering stage of the life cycle and discuss their noticings as a science team.  They will record a drawing of the plant at this phase of the life cycle on the life cycle page of their plant journals.
	Explore phenomena for patterns:  the students will be making and recording observations of their group’s greenhouse plants.

	34
	Fruit Exploration
	Each science team will receive a selection of fruits to explore using plastic knives and hand lenses (apples, oranges, cucumbers, bananas, tomatoes, etc.).  Students will notice what all fruits have as well as what only some fruits have and share their observations in a class discussion.
	Introduce scientific ideas, compare student and scientific ideas:  the teacher will be providing accurate scientific data that will help the students to decide if their thinking was correct or if they need to change part of it.

	35
	Fruits
	The teacher will provide each science team with books for them to use in researching why plants have fruits.  Their discoveries will be shared in a class discussion, facilitated by the teacher if necessary, until the students reach the conclusion that plants have fruits to protect the seeds.
	Explore phenomena for patterns:  the students will be making observations of the fruits they will be examining.

	36
	Fruits
	Students will draw and label a picture of a fruit in their plant journal before recording the function of fruits.
	Introduce scientific ideas, compare student and scientific ideas:  the teacher will be providing accurate scientific data that will help the students to decide if their thinking was correct or if they need to change part of it.

	37
	Plant Life Cycle
	The students will observe the growth of their a lima bean plant in the fruit stage of growth through pictures provided to each science team.  
	Explore phenomena for patterns:  the students will be making and recording observations of their group’s greenhouse plants.

	38
	Plant Life Cycle
	The students will bring their plant journals to the carpet for a whole class discussion.  The students will discuss what they have learned about the life cycle (or the progression through a series of differing stages of development.) that plants go through.    
	Introduce scientific ideas, compare student and scientific ideas:  the teacher will be providing accurate scientific data that will help the students to decide if their thinking was correct or if they need to change part of it.

	39
	Data Review
	Each group of students will closely observe both of their greenhouses.  They will record their final observations about the plants in their journals.  These observations will include which greenhouse plants grew better and why they think that.  
	Explore phenomena for patterns:  the students will be making and recording observations of their group’s greenhouse plants.

	40
	Data Collaboration
	There will be a blank poster chart on the whiteboard titled, “Which Plants Grew Better?” On the chart will be six boxes, two for each variable tested.  Within each box are two choices, greenhouse 1 (control) and greenhouse 2 (the condition that was changed, e.g. more water).  Each group will choose a representative to send to the whiteboard to record which greenhouse plants grew better.  
	Students explain patterns:  the students will use their observations of plant growth in both of their greenhouses to decide which plant grew better and why.  They will share their data with the rest of the class.  

	41
	Data Discussion
	The class will gather on the carpet for an official sharing of data and discussion of what the data mean.  Each group will briefly describe their data and show their greenhouses to the rest of the class to prove why they marked the box they did for which greenhouse grew better.
	Students explain patterns:  the students will use their observations of plant growth in both of their greenhouses to decide which plant grew better and why.  They will share their data with the rest of the class.  

	42
	Data Discussion
	They will decide, with teacher facilitation if necessary, what a plant needs to survive (air, water, light). The teacher will also ask the students if they need to feed the plants they way they would a pet (no, because plants use water, light, and warmth to make their own food).  The teacher will record this information at the bottom of the chart and the students will record it in their plant journals.
	Compare student and scientific ideas, apply to near and distant contexts with support:  the students will apply their knowledge of plant needs from their experiment to deduce why one greenhouse’s plants grew better than the other.  

	43
	Post Assessment
	Students will be given a choice for the method of their application for the information they have learned.  They can choose to make a poster or book, make a game with question/answer flash cards,  or another idea of the student’s choice (with teacher approval) that will demonstrate the student’s knowledge of plant parts and functions, the life cycle of the plant, as well as the survival needs of the plant.  Students will be given a checklist of required information to include as they make their project.
	Compare student and scientific ideas, apply to near and distant contexts with support:  the students will apply their knowledge of the plant life cycle from the unit to correctly order a set of pictures into the sequence of the life cycle with teacher facilitation as required. 


* Describe the activity functions using I-AIM.
