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Concepts 
Scientific data collect 
ion and presentation 
 
HCPS III Benchmarks 
SC6.1.1, SC6.1.2, 
SC6.2.1 
 
MA6.9.1, MA6.11.1, 
MA6.12.1, MA6.13.1  
 
LA6.1.1,  LA6.4.1, 
LA6.4.2, LA6.5.2, 
LA6.6.1, LA6.6.2, 
LA6.6.3, LA6.6.4, 
LA6.6.5 
 
Duration 
2-3 weeks; 
2 class periods to 
develop and set up, then 
15 minutes every other 
day to maintain their 
experiment until 
(another week or two), 
class period for 
presentations. 
 
Source Material 
Planting Science 
 
Vocabulary 
experimental design 
variable 
biotic 
abiotic 
substrate 
pollution 
 

Lesson 6: Seed Germination  
Summary 
The students will design and conduct their own experiments based on 
some general background information presented here.  This 
experiment will be based on seedling germination and plant growth.  
Students will come up with their own variables to test and then 
conduct their own experiment. They will create a poster presentation 
of their research project. 
  
Objectives 

• Students will be able to understand the basic requirements for 
plant growth. 

• Student will develop questions to test for a scientific 
experiment. 

• Student will follow scientific method by carrying out the 
experiment they develop. 

 
Materials 
Activity 1: Group Discussion Series 
Poster Board for Driving Question Board 
KWL worksheet 
Scientific Method Chart 
 
Activity 2: Seed Germination Experiment 
Seed Germination Procedure worksheet 
Lab Report Guidelines worksheet 
Seeds (bean plants work well) 
Cups & Potting soil or Paper towels & Plastic bags 
Water 
Ruler 
May need depending on experiments: 
Colored saran wrap as light filter 
Desk lamp 
Soda 
Gravel 
Whatever else the students come up with that is easily obtained 
Poster paper (1 sheet per group) 
Graph paper 
Seedling Growth Word Search  
 
Making Connections 
Students will make connections to “Lesson 2: Seed Types” and 
“Lesson 4: Scientific Method” by using knowledge they have gained 
in these lessons to create their own experiment on seed germination. 
 

Dry Forest 
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Teacher Prep for Activity 
Prep will vary from day to day, but initially a copy of the flow chart needs to be printed large 
enough for the class to see.  The students will also need their notebooks once they start to plan 
their procedure and question. 
 
The day that the experiment is set up, all of their requested materials should be set out and 
available to them.  They also need to have soil and containers to place their seeds into, depending 
on their procedure. Make copies of worksheets. 
 
Background 
Plant needs: 
Plants require certain things to grow successfully.  They need biotic things like water, light, 
nutrients, a substrate to grow in, and often a suitable temperature.  If these are not optimal for a 
plant, then its ability to grow can be reduced.  They can also be affected by abiotic factors such 
as pollution.   
 
When the students begin to design their experiments, they should control everything but one 
variable.  So between the control and the treatment, the only difference would be using Dr. 
Pepper instead of water (see example below). 
 
Vocabulary: 
Experimental design: the methods of an experiment 
Variable: the treatment, what is being tested 
Biotic: living things 
Abiotic: non-living things 
Substrate: what plants grow on, dirt, rock, etc. 
Pollution: a non-natural effect on the environment, often caused by humans 
 
 
Procedure 

1. Pass out the KWL Worksheet and have the students fill out the first two questions. 
 
Activity 1: Group Discussion Series 

2. Topic:  Scientific Method 
Question 1:  What are the steps of the scientific method? 
 
Answer: The scientific method starts with a general question and is followed by learning 
background information.  Then, a hypothesis can be developed.  The hypothesis is then 
tested by a controlled experiment.  During the experiment, results can be collected, which 
are then analyzed.  These results may or may not support your hypothesis.  After you 
analyze your results they can then be reported. 
 

3. Review the scientific method by using the flow chart from the previous lesson (provided 
below). 
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4. Topic:  Seed Germination  
 

Create a Driving Question Board (DQB) by writing “Seed Germination” in the center of a 
sheet of poster board or chart paper.   
 
Question 1: What do seeds need to germinate? 
Answer: May include light, soil, water, and temperature. 
 
Note: Write the students answers on the board or on a separate sheet of paper before 
adding to the DQB.  
 
Write “Light,” “Soil,” “Water,” and “Temperature,” one in each corner, on the DQB. 
 
Question 2:  What are different ways that light could affect seed germination? 
Answer:  Some answers may include intensity of light, absence of light, color of light, or 
amount of light.  
 
Note: Write these answers directly on the DQB beneath “Light.” 
 
Question 3: What are different ways that soil could affect seed germination? 
Answer: Answers may include amount, type (sand, clay, etc.), and absence. 
 
Note: Write these answers directly on the DQB beneath “Soil.” 
 
Question 4: What are different ways that water could affect seed germination? 
Answer:  Answers could include amount, pollution, quality, and absence. 
 
Note: Write these answers directly on the DQB beneath “Water.” 
 
Question 5: What are different ways that temperature could affect seed germination? 
Answer: Answers may include freezing seeds before or during, keeping seeds warm, and 
heating seeds. 
 
Note: Write these answers directly on the DQB beneath “Temperature” 

 
Activity 2: Seed Germination Experiment 

1. Now, break the students into groups of four to come up with a group name and to develop 
their own hypothesis to test (for example: Seeds germinated in Dr. Pepper will not do as 
well as seeds germinated in water.)  Pass out the Seed Germination Procedure worksheet 
(1 per student).  Make sure the hypothesis is something they can test.  Students can 
measure number of seeds germinated, as well as growth rates of plants after the seeds 
germinate.  This can easily be calculated by dividing height of the plant by the time they 
have been growing. 

 
2. Now have each group design a procedure to test their hypothesis.  Have them write out 

their hypothesis, materials, procedure (including what they intend to measure), and how 
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they will compare their data to their control on their worksheet.  One copy needs to be 
turned in from each group to make sure that it is a testable hypothesis and their procedure 
is something that can be done and that the materials can be obtained. 

 
3. After reviewing the procedure for each experiment (a sample procedure has been 

included below), have the group look at the adjustments that need to be made.  Have the 
groups edit their procedure on their worksheet.   

 
4. Each group should send someone to get the materials they need to set up their experiment.   

 
5. The groups should follow their own procedure to set up their experiment.  Have each 

student keep their own notes for their experiment because they will be putting together a 
poster at the end of their experiment.  

 
6. This experiment will be on going, with them watering/monitoring their seeds and plants 

as often as they decide in their procedure (This could occur everyday, every other day, 
etc.)   

 
7. After data collection is complete (probably about 2 weeks), students will summarize their 

data in charts and graphs.  These charts and graphs can be made on a computer (excel or 
power point) or by hand on graphing paper. 

 
8. Have the students write a lab report based on their experiment. Handout the Lab Report 

Guidelines worksheet and review it with the students.  
 

9. The students will then make a poster out of their experiment to put on display for the 
class.  The poster should include their hypothesis, a brief version of their procedure, and 
their results, including the graphs they made. An example has been included below. 

 
10. Place the posters on display in the classroom. Each group will get up in front of the class 

and give a short 2-3 minute presentation on their research poster. Afterwards, the students 
can do a gallery walk, providing constructive and positive comments about each poster 
by writing it on a sticky note and placing it on the poster. 

 
11. Have the students finish filling out their KWL worksheet and turn them in with their Seed 

Germination Procedure worksheet.  
 
Assessments 
Student assessment will be done based on the completeness of their Seed Germination Procedure 
worksheet, their poster, and their presentation. 
 
Resources 
http://www.sciencebuddies.org/mentoring/project_scientific_method.shtml 
http://www.plantingscience.org 
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Extension Activities 
If at anytime, extra work is needed have the students do the Seedling Growth Wordsearch 
worksheet. 
 
Have the students design a new scientific method for seed growth and not germination, or 
continue on with their experiments to see how their treatment affects the growth of their 
seedlings. 
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Sample Procedure 
 
Hypothesis:  Seeds germinated and grown in soda will not grow as well as those grown in water. 
 
Materials: 
Seeds 
Paper Towels 
Water 
Dr. Pepper 
Plastic Bottle 
Ruler 
 
Procedure: 
 

1. 10 seeds will be tested as the variable and 10 seeds will be tested as the control. 
2. The seeds will be placed on a paper towel on the bottom of a plastic bottle.  A different 

plastic bottle will be used for each treatment (control and variable). 
3. Each paper towel will be dampened by the liquids (Dr. Pepper and water). 
4. The paper towels will be checked daily (except weekends) and moistened as needed.   
5. The length of time it takes for each seed to germinate will be recorded (# of days) and a 

seed will be considered ungerminated after 1 week of no growth.   
6. After the seeds germinate, growth will be determined by measuring the height of the 

plant with a ruler.   
7. This will be done for the next week. 
8. After the data is collected, the mean number of days it takes a seed to germinate will be 

recorded for both the variable and the control.  This will be displayed in a bar graph, with 
the x-axis having two categories (water and Dr. Pepper) and the y-axis being the average 
number of days.   

9. The median will also be determined and displayed in a table for the average days to 
germinate. 

10. The average growth for each seedling will be determined and displayed on a similar bar 
graph.  The median will also be determined for seedling growth. 
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Name: __________________    Date: _____________ 
 
Seedling Growth Word Search 
 
 
d g e f i h e l b a i r a v 
a x r u o s a n t r q u m l 
u g w h e j i g a s m n e c 
s w o i e b m i m e t d b p 
c o n t r o l s k y r l i o 
i w o u d l v e w b g k o i 
e c o n a e d d u u p u t y 
n n w e k u z l v c a g i u 
t s p l u q h a e b r a c h 
i e a c n v h t j c k y l g 
f w p o l a n n w i s h g n 
i b e d k l e e k t w r t o 
c x e j e s t m d o s u f i 
m e d i a n r i v i b f e t 
e r i h g e o r s b k n p u 
t v e r s t i e o a r b r l 
h e w p s o h p t n a e b l 
o b w a g t h x y t r e s o 
d w i t o h g e j c e g b p 
m n e p r u p w f x e r e f 
a e y v b s u b s t r a t e 
w h h j l i d s t y r e h r 

 
1. something that is being manipulated, circle the answer 
2. a prediction, put a line through 
3. average, place an X though 
4. natural substance, circle and then place an X through 
5. a way to answer a question, place two lines though 
6. plants grow on this, circle twice 
7. the middle point, circle and place a line through 
8. important part of scientific method, place a squiggly circle around 
9. non-natural and usually man made, squiggly circle with a line through 
10. this is what the variable is compared to, place a box around 
11. litter, smoke, and other waste, place in a box and put an X through the box 

 
 
 
 
 
 
 
 

Vocabulary words: 
-scientific method 
-hypothesis 
-experimental design 
-control 
-variable 
-mean 
-median 
-biotic 
-abiotic 
-substrate 
-pollution 
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Group Name: __________________    Date: _____________ 
 
Seed Germination Procedure 
 
Hypothesis: 
 
Why did you choose this as your hypothesis? 
 
 
 
Control: 
 
 
 
Variable: 
 
 
 
 
Procedure: 
 
Materials: 
 
 
 
 
 
 
 
Steps: 
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Data and Results: 
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Conclusions: 
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Name: ______________      Date: __________ 
 
Seed germination K-W-L 
 
 
 
What do you know about seed germination? 
______________________________________________________________________________
______________________________________________________________________________
______________________________________________________________________________
______________________________________________________________________________
______________________________________________________________________________ 
 
 
 
 
 
What do you want to know about seed germination? 
______________________________________________________________________________ 
______________________________________________________________________________
______________________________________________________________________________
______________________________________________________________________________
______________________________________________________________________________ 
 
 
 
 
 
 
What did you learn about seed germination? 
______________________________________________________________________________ 
______________________________________________________________________________
______________________________________________________________________________
______________________________________________________________________________
______________________________________________________________________________ 
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Lab report guidelines: 
 
Introduction: Should contain background information justifying why you are testing your 
specific hypothesis. The introduction should end with a clear statement of your hypothesis and 
expectations. 
 
Methods: Should be a detailed description of how your experiment was conducted. It should be 
detailed enough that someone else could read it and recreate your experiment. 
 
Results and Data Analysis: This section should clearly describe what your results were and 
what you did to them to make sense of the data. This includes talking about how and why you 
made each graph or table. 
 
Conclusions: This section should interpret your results and make some conclusions about your 
research. If no clear conclusions can be made, it should be used to talk about how you could 
improve the experiment. This section should also discussion future experiments that could be 
done based on the knowledge you have obtained through your experiment. 
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