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Lesson 3: Scoring Emergence
Overview & Guiding Questions
Students make their first observations on plants grown in two different soil types by tracking seedling emergence in each pot  over the week after planting. They continue by visualizing their data by making bar charts.
· What is emergence and why would we measure it?
· What are some factors that cause differences in seedling emergence in the pots?
· How can we count the seedlings that are emerging?
· What is a bar chart and why would we use one?


 
Objectives

Ecological Understanding
· Students will be able to describe emergence and identify emergence as part of plant growth.
· Students will describe some reasons why emergence might be different in different soils or among individual seedlings, such as competition and emergence. 

Scientific Process
· Students will be able to record emergence data in a bar chart.
· Students will begin to gain familiarity with reading and creating charts and graphs.

Sense of Place
· [bookmark: _GoBack]Students begin to observe how plant growth is different in different local soil types. 
Time Required
50 minutes plus an additional 10-20 minutes over one week for scoring emergence.  
Supplies
· Colored toothpicks to mark first 3 emergents
· Example charts and graphs for SmartBoard
· Emergence videos on flashdrive or links to videos
 
 
Classroom Activities
Students make descriptive observations of their newly emerging plants and discuss emergence and soil differences. Students then turn their descriptive observations into quantitative observations and plot their emergence data on a Plant Emergence Chart.
  
 
 
Lesson 3: Scoring Emergence
  
Students study emergence and record emergence data in a histogram.
Students make their first observations on plants grown in two different soil types by tracking seedling emergence in each pot over the week after planting. They continue by visualizing their data by making bar charts.
What is emergence?
Why would we want to measure emergence?
What are some factors that cause differences in seedling emergence in the pots?
How can we count the seedlings that are emerging?
What is a bar chart?
 
Preparatory Activities
Make sure emergence videos are on flashdrive or that there is internet access to view videos via Youtube.
  

LESSON PLAN OUTLINE 
I. INTRODUCTION (10 MIN)
II. WHAT’S GOING ON IN OUR POTS? OBSERVATION AND DISCUSSION (15 MIN)
III. SCORING EMERGENCE, INITIAL SESSION (20 MIN) 
IV. SCORING EMERGENCE REPEATELY 3-4 MORE TIMES (5 MIN) 
V. LESSON SUMMARY (5 MIN)

LESSON PLAN
I. INTRODUCTION (10 MIN)
a. Review conversations from the wrap up from lessons 1 and 2. 
What experiment did you set up last week and what were your hypotheses? What do we think might happen to the different seeds that we planted in different soil types? What kinds of data should we collect on our pots to answer those questions?
b. Define emergence: the appearance above the soil of a newly germinated plant. Show videos on flash drive or on YouTube (many videos demonstrating emergence can be found online; a good one can be found at <https://www.youtube.com/watch?v=1-Z1etoGp0Q&spfreload=10>). 
Ask students to call out “Emergence” when they see it occur on the video.
c.  Do you think all of the seeds will emerge?  Why or why not? Possible answers: (competition, soil content)
d. Do you think the seeds in the different soils will take the same amount of time to emerge? Why or why not? 
e. [bookmark: _gjdgxs]Why is emergence important? Why would we want to measure this? Possible answers: It’s the first step in plant growth and competition—if a plant can’t germinate and make it out of the soil surface, then it has no chance to grow and compete above the soil. It has already lost the competition just because soil conditions weren’t right.

II.  	WHAT’S GOING ON IN THE POTS? (15 MIN)
a. Do observations in groups for 5 minutes in the Experimental Log (page 6).  
Observe your pots and write and draw what you see. Are seedlings emerging? Are they all the same size? Shape? Are they different colors? Are they different heights? Do they have different numbers of leaves? Does this depend of the type of plant, or type of soil?
b. Students use three different colored toothpicks to mark the first three emergents in each pot. Count the number of seedlings that have emerged in each pot, and the number of leaves on the first emergent. Note this number in the Plant Emergence Datasheet (page 20 of the students’ experimental log), and write any other observations you notice about the seedlings.  Attention: This datasheet is a primary part of the assessment for this lesson.
c. Why we would want to mark our plants? Answer: To identify and keep track of individual plants.
d. Class discussion about what they are observing in each pot. Write group observations on board.  Share with the class how many seedlings emerged in each pot.

III.	SCORING EMERGENCE (15 MIN)
a. We will score how many seeds have emerged at several times over the next couple of weeks to track how many seeds emerge and how fast they emerge. This is how we’ll keep score! Instead of simply recording these numbers, we’re going to plot them on a chart so that we can visualize how seeds emerge over time.
b. What are graphs and charts used for? Possible answers: organizing information/compare and contrast.
c. What are some charts or graphs you are familiar with? Show graphs and charts that they may or may not be familiar with on the SmartBoard (pie chart, bar chart, line graph, histogram).
d. Each person has two copies of a handout called the “Plant Emergence Chart” that we will make the chart on. These are on pages 22 and 23 of your logbooks. The kind of graph we will make is called a bar chart. A bar chart is used to graph the number of things that are counted over different categories, in our case, different dates. The vertical line on the left is the Y-axis (draw this on the board). This axis represents the number of emergent plants that we see in a pot. The X-axis is the line at the bottom of the page. It is marked with the different dates that we are going to observe our pots.Adapt This!
The section on introducing types of graphs, why scientists use them, and creating bar charts to track quantities over time can be used for a wide range of experiments, not just plant growth experiments. For example, Instead of tracking seedling emergence, you could track emergence of butterflies from pupa using a similar chart.

e.	Let’s start by marking today’s data for one of the pots on a chart on the board. Use one team’s pot as an example, call on them and ask how many plants they have in their pot. Mark the top square on the graph on the board that corresponds to that team’s number of emergents, and then fill in that bar.
f. Each group will do the same thing for the number of plants that you have your pots. Each group will have two bar chart, one for the serpentine pot and one for the loam pot.
g. We’ll continue to record emergence throughout this week. We’ll do this over the next couple of days. We recommend that emergence is recorded in the classroom by students and teachers on each Monday, Wednesday, and Friday before volunteers arrive.   
h. Note on completing the bar chart: the easiest way to record emergence is to do it as a bar chart, with total emergent seedlings in the pot on each date, and an increasing total over time. Alternatively, older students can make a histogram instead, which makes it easier to see when most plants are emerging. In comparison to the bar chart, a histogram would reflect new emergent plants in the most recent time interval, not total emergence on that date (for each measurement day, subtracting the prior measurement day from the total), so that each bar reflects the proportion of germinants in each time interval. Whether you choose a bar chart or histogram, give examples and be clear and consistent. 
4. SCORING EMERGENCE REPEATEDLY 3-4 SESSIONS (5-10 min each)
a. Teams will observe the number of emergents 3-4 more times in the next two weeks. At each “sampling date” you will record the number of new plants that have emerged on your team’s datasheet and bar chart.
b. Discuss the schedule of data collection for the next couple of weeks with the teachers. This can be either pretty independent, done as 5-10 minute projects in between other activities, or can be done with the whole class and examples on the board, as the students’ abilities and classroom time allow. It is recommended that a volunteer or volunteer coordinator email the teacher’s weekly or more to remind them of this. 

5. LESSON SUMMARY (5 MIN)
a. Briefly go over new key terms learned in this lesson (emergence, serpentine soil, loam soil, different types of charts: bar, line, t, pie, competition) 
b. Show second video. Have students call out “emergence” when they see it. Choice of videos available online include the following:
Link 1: <https://www.youtube.com/watch?v=eDA8rmUP5ZM&index=5&list=PLghRKyA3-GgV9OE-uGQjhP9V0dymYBVeK>
Link 2:
<https://www.youtube.com/watch?v=iFCdAgeMGOA&list=PLghRKyA3-GgV9OE-uGQjhP9V0dymYBVeK&index=6>




Assessment for Lesson 3

Team/Student Name(s): ___________________	Date: ___________________

	Level of Understanding




Indicator
	Engaged
1 points
	Emerging
3 points
	Proficient
6 points
	Total Points

	Scientific Skill Development: 
(See Plant Emergence Chart pg. 21-22)
Student is beginning to visualize their observations in a quantitative form.
	Student/team created:
1)  Bar chart does not accurately reflect the number of emerged plants. Missing data AND numbers on x-axis)
	Student/team created: 
1) Bar chart reflects number of plants per pot accurately in the y and x-axis for both serpentine and loamy soils. (Can be missing either some data OR numbers on x-axis)
	Student/team created:
1) Bar chart reflects number of plants per pot accurately in the y and x-axis for both serpentine and loamy soils 
2)  Accurately labeled the plant names and soil types. No missing data, accurately labeled days since planting on x axis. 
	

	Ecological Understanding:
(See Seedling Emergence worksheet pg. 6)
Students are developing an understanding on soil effects on plant growth based on qualitative observations made for plant emergence in serpentine and loam soils. 
	Student/team made:  
1) Minimal/ unclear observations of seedling emergence.
	Student/team made:
1) Key observations of seedling emergence (emergence #) emergence.
	Student/team made:
1) Key observations of emergence in both serpentine and loam soils (emergence # and at least one other observation)
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