
The University of Missouri Division of Plant Sciences and 
Office of Science Outreach are working with Missouri 
teachers to enhance the role of plant sciences in K-12 
science curriculum through the program “Growing with Plant 
Science”.  Plant-based lessons are being developed using the 
5-E instructional model to engage students with scientific 
inquiry. Teachers learn how to use plants as a focus for 
investigations which stimulate collaboration, critical thinking, 
data collection, and evidence based explanations.  In turn, 
greater emphasis on plant biology in the classroom increases 
student knowledge on the importance of plants and future 
opportunities in plant sciences.  Lessons and supporting 
materials are being disseminated through teacher 
workshops including the Science Teachers of Missouri fall 
conference, Interface Conference, and on-campus programs 
with future plans to develop a “Growing with Plant Science” 
program website. 

Additional plant-based 
investigations are being 
developed integrating the 
Next Generation Science 
Standards. 
 
Materials will be disseminated 
through state-wide teacher 
programs and well as on-
campus workshops. 
 
Development of a program 
website entitled “Growing 
with Plant Sciences” is 
underway. 
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Xylem of Napa cabbage leaves 
stained with red food coloring.  
The stained xylem tissue 
characteristics may also be 
visualized under higher 
magnification. 

 

 

 

The 5-E Instructional Model was developed by the 
Biological Sciences Curriculum Study (BSCS) to 
actively engaging students in learning science.   
 
It is a departure from the traditional, teacher-
centered approach to science teaching and 
instead focuses on student-centered engagement 
in an exploration of a scientific concept and 
challenges students to construct meaning while 
developing evidence-based explanations.   
 
The 5-E Instructional Model has five phases: 
Engagement, Exploration, Explanation, 
Elaboration, and Evaluation.  

Plant-based investigations are developed to be classroom ready for the teacher, giving them 
background information, including the grade-level and course-level expectations (GLEs and CLEs) 
met by the lesson and formatted in the 5-E design.   
 
Below is one of several activities presented  during workshops for high school and middle school 
biology teachers at the 2011 Science Teachers of Missouri Conference and the 2012 Interface 
Conference.   
 
Several activities were presented in a unit called “Water in Plants: In, Through, Out and Without”.  
The example below is using Napa cabbage leaves to visualize water movement in xylem.   
 
Teachers were given activities to explore  how seeds imbibe water for germination, how water 
escapes plant tissues through stomata, and the importance of water in plant growth as students 
explore the effects of water stress on plants. 

• Activity which will focus student’s attention, stimulate their 
thinking ,and assess prior knowledge. Engage 

• Students conduct inquiry-based investigations, facilitated by 
teachers. Explore 

• Students reflect and work together to make meaning from their 
experiences and formulate explanations supported by their 
observations and experiences. Explain 

• Students are challenged to apply their understandings with the 
concept to new investigations to construct deeper understanding.  Elaborate 

• Both students and teachers reflect on the concept and determine 
the level of learning and understanding that has taken place.  This 
may be ongoing throughout the four phases. Evaluate 

High school science 
teachers getting hands-
on experience in the 
Science Teachers of 
Missouri workshop 
(2011).    
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