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▪ Pedagogical Content Knowledge, PCK, can be described as knowledge 

specific to teaching content, where pedagogy and subject matter meet, and 

is a critical knowledge base and skill for preservice teachers to develop 

during their university training. 

▪ There exists a risk of passing on misconceptions and inaccurate 

information to students when teachers are not well prepared in content 

knowledge 

▪ Preservice teachers often do not get  adequate content knowledge and 

skills to teach it due to constraints of degree programs and reduction of 

credit hours needed to meet graduation requirements

▪ With limited exposure to coursework in plant propagation, horticulture, 

greenhouse management or landscape design, preservice teachers can 

struggle when teaching these subjects upon employment. This can lead to 

a population of teachers without expertise in teaching these subjects. 

▪ A new course was developed to meet specific gaps in Horticulture and 

Landscape Architecture content in an Agricultural Education (Ag Ed) B. S. 

licensure program.  ASEC 21200 titled Greenhouse and Landscape 

Fundamentals for Educators is a 3 credit lab based course. 

Research Question: How does preservice agriculture teachers’ PCK for 

the concept of vegetative propagation develop during a Greenhouse for 

Teachers content-focused methods course?  

▪ A mixed method approach utilized for this work, includes surveys, course 

artifacts and interviews. 

▪ A pre and post survey was administered to 20 students in ASEC 21200 

during Spring semester 2020. 

▪ Survey was developed by researchers to determine strengths and 

weaknesses in the content, plant propagation, and to provide an overview 

of student perceptions of their teaching abilities. 

▪ Survey included STEBI B instrument, used to measure science teaching 

self-efficacy and outcome expectancy in preservice elementary 

teachers. This 25-item instrument uses a 5-point Likert scale. 

(http://stelar.edc.org/)

▪ Course artifacts, student reflections of their practice teaching experiences, 

will be evaluated and used to triangulate survey and interview data.

▪ Interviews of students who took the course will be conducted next 

semester, due to the disruption of the global pandemic in Spring 2020. 

▪ Study was approved by IRB at Purdue and qualified as exempt April, 2020 

(#IRB-2019-877)  

Conclusions

Theoretical Approach

▪ Using PCK as a framework, the theoretical foundation of this work is based in 

constructivism, and social cognitive theory (SCT).  

▪ Constructivism posits that learners have a central role in their continually 

changing mental schemes, and this impacts their cognitive growth. Learners 

in charge of their own learning and growth, along with building upon their 

experiences, form the basis of how the specific course was developed and is 

taught, and is foundational to PCK. 

▪ Self-efficacy, part of SCT, is a key component to student learning. To develop 

mastery, students must acquire component skills, practice integrating them, 

and know when to apply what they have learned. Even a small amount of 

practice on key component skills can have an effect on overall performance. 

Results

• This research is beginning to provide insights as to how students perceive 

their pedagogical content knowledge of a plant propagation unit, in an effort 

to best support preservice teacher preparation.  

• Initial data analysis demonstrates a significant difference between student’s 

confidence with the content and their teaching of the content before and 

after the course. With the majority of students being junior level college 

standing, there remains time in their training to further develop their teaching 

skills and self-efficacy. 

• Additional items to be examined should indicate where students struggle 

with processing and teaching the content and evaluate change in attitudes 

toward teaching science, such as self-efficacy. Correlations between 

demographic factors and confidence in content and teaching should also 

provide substantive insight into how background factors have played a role 

in this group of students’ PCK. 

• The 2020 global pandemic changed how this project progressed, and work 

is ongoing.  

Agricultural Education (AgEd) undergraduate students often leave university programs with limited knowledge of specific Agricultural content that they are then expected to teach following graduation. 

Subject matter expertise and pedagogical content knowledge are two significant factors in an educator’s ability to successfully impact their students’ learning. To address this in the area of Horticulture, 

a ‘Greenhouse and Landscape Fundamentals for Educators’ course was developed for an AgEd program. This course was designed using constructivist learning theory to support pedagogical content 

knowledge needs of students for content not addressed in other areas of their program. Basics of landscape design, plant propagation, and greenhouse management are covered in one semester 

where students participate in content delivery, hands on lab activities, reflection, and peer to peer teaching. To determine where strengths and weaknesses are in the content and to provide an overview 

of student perceptions of their teaching abilities, a pre and post survey was developed and administered to 20 students. The survey measured background content knowledge in plant propagation and 

included the STEBI B instrument that measured teaching efficacy beliefs. This research provides insights as to how students perceive their pedagogical content knowledge of a plant propagation unit, in 

an effort to best support preservice teacher preparation.  Additional items examined included where students struggle with processing and teaching the content and evaluating change in attitudes toward 

science, such as self-efficacy. Students leave the course with an improved understanding of the content, and improved confidence in their ability to teach horticultural content. 
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Table 2: Pre and post self ratings of preservice Ag Ed student 
confidence on teaching Horticulture content, on a scale of 1-10 

where 1 = Superior and 10 is low. 

Pre Post

Category Frequency

     Gender

Female 19/20

Male 1/20

     College Level Classification

Sophmore 6/20

Junior 12/20

Senior 2/20

     Working on minor in a plant science field

Yes 9/20

No 11/20

     Number of college science courses taken

3 to 5 3/20

6 to 8 6/20

10 to 12 7/20

13 or more 4/20

     Participation in 4-H or FFA Horticulture activities

Not enrolled in either program 2/20

Enrolled in a program, no Horticulture activites 5/20

Enrolled in FFA and Horticulture activities 10/20

Enrolled in 4-H and Horticulture activities 0/20

Enrolled in both and Horticulture activities 3/20

Table 1: Frequencies of demographics and Horticulture involvment 

of pre-service Ag Ed students in ASEC 21200

* Two Tailed T-Test statistic was significantly different at p< 0.001 for all data shown. 

http://stelar.edc.org/

