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The purpose of this study was to explore the connections between experiential 

learning and pedagogical content knowledge (PCK) in preservice agriculture teachers. 

More specifically, utilizing a conceptual model for teacher development as a framework, 

this research sought to explore the development of the knowledge bases needed for 

teaching through experiential learning opportunities, and examine how preservice 

teachers apply personal amplifiers and filters to develop PCK for teaching agricultural 

content. In addition, the importance of reflective observation (RO) and abstract 

conceptualization (AC) to the development of PCK was considered. 

The purposefully selected target population for this study included all preservice 

agriculture teachers at Oregon State University during the 2016-2017 school year (N = 

10). Three sources of qualitative data were collected and analyzed for this study. Field 

notes, lesson plans, and interview transcripts worked in conjunction with one another to 

offer a comprehensive look at preservice agriculture teachers’ development of PCK.  



 
Context emerged as an important theme for describing the lived experiences of 

these preservice agriculture teachers. The context in which participants learned content 

and the context in which they planned for and taught content for student understanding 

were both evident, and quite different. The felt need to learn emerged as an important 

component within the context for learning. Context for teaching was shaped by three sub-

themes that emerged from the data: the subject matters, context as a filter, and classroom 

environment.   

In general, it was evident the participants had begun developing PCK, although it 

was unclear as to whether or not they could identify their own PCK, a common 

occurrence among preservice teachers. However, without an understanding of the 

conceptual framework or the PCK model, participants were unable to explain how they 

were merging content knowledge and pedagogical practices. Additionally, it is reasonable 

to assume the participants were only engaging in reflective practice because they were 

prompted to do so during the interviews. While the study provided evidence of the 

connections between experiential learning and PCK, along with the importance of 

reflective observation and abstract conceptualization to the development of expertise in 

teaching agriculture, findings support further exploration into the connections between 

experiential learning and PCK. 

In order for the conceptual framework to be useful, it is recommended that it be 

included as a guiding framework for student teacher preparation programs. Preservice 

teachers would need to be educated on the framework and given the tools to move 

beyond simply reflecting, to conceptualizing how educational and personal experiences 

can be used for breaking down content for student understanding.  
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CHAPTER 1: INTRODUCTION 

 
Introduction and Overview 

“What we know about how students learn ought to influence teaching practices, 

and what we know about effective teaching practices, as well as teacher learning, should 

influence teacher education” (Bransford, Darling-Hammond, LePage, 2005, p.23). 

Teacher educators are faced with the task of preparing preservice teachers in the 

knowledge bases needed for teaching, through experiences that initiate the development 

of expertise in teaching agriculture (Terry, Jr., & Briers, 2010). The diversity of 

secondary agricultural curriculum is unique, and requires a wide array of content 

knowledge (Terry, Jr. & Briers, 2010), although, in any teaching field, content and 

pedagogical expertise will only be developed through a “progressive and continuous 

cycle of professional development, growth, reflection, and refinement” (Edwards & 

Thompson, 2010). Teachers continually construct new knowledge and skills through the 

iterative cycle of practice, therefore, teacher preparation programs should provide 

foundational ideas and general understandings of teaching and learning to foster lifelong 

learning through teaching (Bransford et al., 2005; Hammerness et al., 2005).  

According to Dewey (1938/1997), the most important attitude we can possess is 

that of a lifelong learner. While there is a general understanding that it takes many years 

of experience to develop expertise, teacher education focusses primarily on preservice 

teachers who will need to be able “to reflect on, evaluate, and learn from their teaching so 

that it continually improves” (Bransford et al., 2005, p. 3). Although there is much to be 

learned from practice, preservice teachers need to learn how to learn during the practice 



 2 
of teaching (Darling-Hammond & Sykes, 1999). In fact, teachers could not do the work 

they need to do “unless they knew how to learn in the contexts of their work…the ability 

to stand back from and analyze their own teaching, to ask such questions as: What is 

working? What is not working?” (Darling-Hammond & Sykes, 1999, p. 10).   

Kolb (2015) posited that all learning is essentially relearning, developed through a 

continuous process of testing and refining personal beliefs and theories, and grounded in 

experience. Educators should know how to employ prior experiences and current 

surroundings to develop new learning experiences that are beneficial for students’ 

construction of knowledge (Dewey, 1938/1997). This idea of utilizing prior knowledge 

and experience also applies to teacher preparation programs. Teacher educators should 

encourage and facilitate preservice teachers’ reflection on and development of 

conceptualizations from prior learning experiences so they may situate their new beliefs 

and theories in the context of student understanding (Nilsson, 2008).  

“There is little doubt that the complexity of teaching highlights the need for more 

extensive research into the relationships between the different elements that constitute 

teacher knowledge, and how these might support student learning” (Nilsson & Vikstrom, 

2015, p. 2838). Shulman (1986) introduced pedagogical content knowledge (PCK) as the 

missing paradigm in educational research. Some 30 years later, educational researchers 

are still trying to conceptualize how teachers understand the knowledge bases related to 

particular content they teach to particular groups of students. What has been learned 

about PCK is that it is a dynamic construct and exists on a continuum (Abell, 2008; Gess-

Newsome, 2015). Additionally, PCK and the skills needed to teach can be developed 

through the practice of teaching, but only when those knowledge bases are transformed 
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through reflective practice (Nilsson, 2008; Schön, 1983, 1997). Darling-Hammond and 

Sykes (1999) suggested that preservice teachers who develop the ability to learn in and 

from practice will be more likely to develop expertise in teaching, making the most 

efficient and beneficial use of their experiences.   

 

Statement of the Problem 

While PCK has been investigated across several educational disciplines, there is a 

very small body of literature dedicated to exploring PCK in agriculture teachers (Ball, 

Thames, & Phelps, 2008; Rice & Kitchel, 2016a). Furthermore, the specific connections 

between experiential learning and pedagogical content knowledge development have not 

yet been explored in agricultural education. Research on PCK in agricultural education is 

limited to preservice and inservice teachers in one state, all of whom were enrolled in, or 

graduates of, the same agriculture teacher preparation program (Rice & Kitchel, 2015a, 

2015b, 2015c, 2016a, 2016b).  

Rice and Kitchel (2015a) found that preservice agriculture teachers felt their 

content knowledge preparation was inadequate and there was little application of 

agricultural content knowledge to teaching. An additional study by Rice and Kitchel 

(2015b) determined professional development, years spent teaching, and university 

preparation were the most significant content knowledge source predictors for PCK. Most 

recently, Rice and Kitchel (2016b) examined how beginning agriculture teachers 

deconstructed content knowledge for student understanding and found beginning teachers 

self-perceived content knowledge deficiencies in several agricultural content areas. A 

logical next step in agriculture teacher preparation is to explore specific experiential 
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learning opportunities used to develop expertise and PCK in preservice teachers and 

consider how teacher preparation programs might facilitate the development of PCK for 

preservice teachers through the application of Kolb’s (1984) experiential learning cycle.  

 

Purpose and Research Questions 

 The purpose of this study was to explore the connections between experiential 

learning and pedagogical content knowledge (PCK) in preservice agriculture teachers. 

More specifically, utilizing a conceptual model for teacher development as a framework, 

this research sought to explore the development of the knowledge bases needed for 

teaching through experiential learning opportunities, and examine how preservice 

teachers apply personal amplifiers and filters to develop PCK for teaching agricultural 

content. In addition, the importance of reflective observation (RO) and abstract 

conceptualization (AC) to the development of TSPK and PCK was considered. “The 

questions themselves and the way one understands the questions are the important 

starting points…” (van Manen, 1990, p. 1). The following research questions were 

developed to guide the study: 

1. How do preservice agriculture teachers use past experiences to inform the 

knowledge bases needed for teaching agriculture? 

2. How do preservice agriculture teachers understand and break down content 

for student understanding? 

3. How do preservice agriculture teachers utilize reflection and abstract 

conceptualization in their thinking about pedagogical content knowledge?  
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Assumptions 

1. Participants were honest and trustworthy during their interviews. 

2. Lesson plans provided by the participants represented those actually used for 

teaching the observed lesson.  

3. Observations of teaching represented what is typical of the participants’ 

normal daily teaching activities.  

4. A phenomenological study of these participants’ lived experiences will 

provide useful understanding to guide thinking about preservice agriculture 

teacher preparation.  

   
Limitations 

Certain limitations exist in all research. This phenomenological study focused on 

one cohort of preservice teachers who were involved in a graduate-level agriculture 

teacher education program, therefore, findings are not generalizable to other populations. 

However, what was learned from this study may be transferable to similar situations, 

should the reader choose to do so. Additionally, no guarantee can be made that my 

presence, both as a teacher in the preservice program and as a researcher, did not 

influence responses from participants or the events that took place during observations. 

Lastly, pedagogical content knowledge is a difficult construct to measure (Henze & Van 

Driel, 2015), research in agricultural education on PCK is limited, and no previous 

connection has been made between Kolb’s (1984) Experiential Learning Cycle and PCK, 

therefore, I caution the reader about making comparisons to related findings from other 
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studies. This study is framed by a conceptual framework connecting Kolb’s (1984) 

Experiential Learning Cycle and the PCK construct which I developed, potentially 

bringing into question any findings reported as a result of this study.  

 
Focus of the Study 

While each of the individual knowledge bases for teaching are important 

components of effective teaching and developing expertise in teaching, this study 

primarily focused on the content knowledge base. Additionally, the study sought to 

explore the connections between experiential learning and PCK, and attempted to 

develop understanding around how preservice teachers’ depth of content knowledge, 

presumably directly related to prior experiences, was reflected in their planning for and 

teaching of agricultural content.   

Observation of teaching and discussions concerning pedagogy were a part of the 

data collection, however, pedagogy was not a central focus of the study. Based on the 

intricate nature of the model of teacher professional knowledge and skill (Gess-

Newsome, 2015), as well as the conceptual framework presented here, I argue that 

content knowledge is directly related to pedagogy, PCK, and PCK&S, however, this 

study did not specifically address the pedagogical knowledge base needed for teaching.  

 
 

Terms and Definitions 

Abstract Conceptualization (AC) 

 Creating concepts that integrate observations into logically sound theories;  
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cognitive complexity and the capacity for critical thinking; manipulating concepts 

and images to go beyond present knowledge to invent and choose new actions 

(Kolb, 2015). 

Agricultural Education  

 The systematic instruction in agriculture and natural resources at the elementary,  

middle school, secondary, postsecondary, or adult levels for the purpose of (1) 

preparing people for entry or advancement in agricultural occupations and 

professions, (2) job creation and entrepreneurship, and (3) agricultural literacy 

(Phipps, Osborne, Dyer, & Ball, 2008).  

Cohort 

For this study – one group of concurrently enrolled preservice teachers associated 

with a graduate-level, agriculture teacher preparation program. All cohort 

members experience all coursework together, and conduct their student teaching 

experience during the same academic term.  

Content Knowledge 

The body of knowledge and information related to a specific content or subject 

area to be taught or learned. 

Experiential Learning (EL) 

For this study – A learning process described as a four-stage cycle involving four 

adaptive learning modes – concrete experience, reflective observation, abstract 

conceptualization, and active experimentation (Kolb, 2015).  
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Pedagogical Content Knowledge (PCK) 

The intersection of content knowledge and pedagogical knowledge, specifically 

for teaching (Shulman, 1986); The knowledge of, reasoning behind, and planning 

for teaching a particular topic in a particular way for a particular purpose to 

particular students for enhanced student outcomes (Gess-Newsome, 2015). 

Pedagogical Content Knowledge and Skill (PCK&S) 

The act of teaching a particular topic in a particular way for a particular purpose 

to particular students for enhanced student outcomes (Gess-Newsome, 2015).  

Pedagogical Knowledge 

The body of knowledge and information related to the strategies and methods 

needed for teaching.  

Preservice Teacher 

The period of initial preparation specific to teachers, typically as part of a teacher 

preparation program in a college or university (Fessler & Christensen, 1992). 

Reflective Observation (RO) 

Looking back on or observing direct experiences; focusing on understanding the 

meaning of ideas or experiences (Kolb, 2015). 

Teacher Professional Knowledge Bases (TPKB) 

Generalized professional knowledge needed for teaching, based on research and 

best practices (i.e., pedagogical knowledge, content knowledge, knowledge of 

students, assessment knowledge); discipline-level knowledge held by teachers, in 

general (Gess-Newsome, 2015).  
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Topic-specific Professional Knowledge (TSPK) 

Topic-level knowledge that blends subject matter, pedagogy, and context; 

knowledge held by the profession; knowledge of instructional strategies, content 

representations, student understandings, general practices specific to the topic, 

and habits of mind (Gess-Newsome, 2015).   
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CHAPTER 2: REVIEW OF LITERATURE 

 
Introduction 

This study was grounded in the tenets of experiential learning and pedagogical 

content knowledge (PCK). Chapter two will highlight the constructivist nature of the 

study and review literature on experiential learning, focusing on Kolb’s (1984) 

Experiential Learning Cycle and the importance of reflection and abstract 

conceptualization to the development of PCK in agriculture. This chapter will also survey 

the literature on PCK, concentrating on the nature of developing expertise in teaching 

agriculture and methods of capturing and describing PCK. In addition, a conceptual 

framework for exploring the connections between experiential learning and PCK will be 

introduced and discussed.  

 

Purpose of the Study 

 The purpose of this study was to explore the connections between experiential 

learning and pedagogical content knowledge (PCK) in preservice agriculture teachers. 

More specifically, utilizing a conceptual model for teacher development as a framework, 

this research sought to explore the development of the knowledge bases needed for 

teaching through experiential learning opportunities, and examine how preservice 

teachers apply personal amplifiers and filters to develop PCK for teaching agricultural 

content. In addition, the importance of reflective observation (RO) and abstract 

conceptualization (AC) to the development of TSPK and PCK was considered. “The 

questions themselves and the way one understands the questions are the important 



 11 
starting points…” (van Manen, 1990, p. 1). The following research questions were 

developed to guide the study: 

1. How do preservice agriculture teachers use past experiences to inform the 

knowledge bases needed for teaching agriculture? 

2. How do preservice agriculture teachers understand and break down content 

for student understanding? 

3. How do preservice agriculture teachers utilize reflection and abstract 

conceptualization in their thinking about pedagogical content knowledge?  

 
Constructivism 

This study was conducted with a constructivist orientation. A constructivist 

position focuses on learning as a “process of constructing meaning; it is how people make 

sense of their experience” (Merriam, Caffarella, & Baumgartner, 2007, p. 290). 

Essentially, constructivism maintains individuals will perceive and believe based on their 

prior experience, assumptions, and the reality they interact with (Maxwell, 2013). 

According to Ambrose, Bridges, DiPietro, Lovett, and Norman (2010), learning is a 

process that takes place in the mind; involves change in knowledge, beliefs, behaviors, or 

attitudes; and is the result of responding to and interpreting experiences. Knowing, and 

the development of knowledge, is an active process and dependent on existing knowledge 

(Bransford, Brown, & Cocking, 2000).  

Students and teachers alike engage in the construction of new knowledge from 

prior knowledge and beliefs, and through the response to experiences (Bransford et al., 

2000), often referred to as the construction and revision of schema (Derry, 1996). Derry 
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(1996) identified three types of schemas that act as mechanisms used in the learning 

process: memory object, cognitive fields, and mental models. Memory-object schemas 

are the permanent result of learning and stored in memory, which act as the basis for 

preconceptions (Derry, 1996). Cognitive fields are preconceptions that occur in response 

to a particular event, and may be utilized during mental modeling (Derry, 1996). Mental 

model schemas are the particular organization of situational understanding; the 

construction, testing, and adjusting of a mental representation of a particular problem or 

experience within a specific context (Derry, 1996).    

From a teaching perspective, valuable evidence of constructivism may be seen in 

the purposeful planning of a lesson on particular content for particular students. A lesson 

plan is the representation of the teacher’s construction of knowledge and understanding 

around the content, as well as their effort to foster their students’ construction of 

knowledge through various pedagogical strategies and development of learning 

experiences.  

 

Experiential Learning 

Experiential learning is commonly referred to as learning from a life experience 

(Kolb, 2015), and according to van Manen (1977), is the foundation on which all 

knowledge is constructed. “Experience in this sense is always seen as contributing to our 

understanding of something” (van Manen, 1977, p. 216).  

Experiential Learning and John Dewey 

Considered one of the foremost philosophers on experiential learning, Dewey 

(1938/1997) posited that all education is the result of experience, but not all experiences 
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are educative, in fact, “some experiences are mis-educative” (p. 25). McDermott (1973) 

stated, “Dewey offers a principle of accountability as essential to evaluating the 

educational significances of varying experiences” (p. 511). The quality of the experience 

and whether or not it can be connected to further experiences is paramount (Dewey, 

1938/1997). Knowledge about students and how they will interact with the learning 

situation, mastery of the content being presented, and a thorough understanding of 

implications related to presenting the content, are important considerations for 

developing effective learning experiences (McDermott, 1973).  

Dewey (1938/1997) went to great lengths to explain the criteria of experience in 

order to more accurately define what an educative experience is and what it is not, and 

often referred to continuity and interaction to describe the act of learning from 

experience. “Different situations succeed one another. But because of the principle of 

continuity something is carried over from the earlier to the later ones” (Dewey, 

1938/1997, p. 44). Skills and knowledge learned from one experience are then used as a 

mechanism for understanding and considering new situations (Dewey, 1938/1997). 

Subsequent experiences are integrated with one another, therefore “continuity and 

interaction in their active union provide the measure of the educative significance and 

value of an experience” (Dewey, 1938/1997, p. 44-45). Educators should concern 

themselves with how students interact with and interpret experiences, as well as their own 

interaction with prior experiences which foster understanding and mastery of content for 

teaching. The job of an educator is to establish new ideas as well as dispose of or modify 

old ones (Kolb, 2015).     
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Experiential Learning Theory 

 Silberman (2007) identified experiential learning as interactive training that may 

utilize any number of methodologies in a multitude of settings. Beard and Wilson (2006) 

defined experiential learning as making sense of the active engagement that takes place 

between a person and their environment. According to Itin (1999), experiential learning 

refers to changes within an individual from direct experience, involving reflection on the 

experience and resulting in new abstractions and applications. Kolb (2015) summarized 

these thoughts with his definition, “Learning is the process whereby knowledge is 

created through the transformation of experience” (p.49). In an effort to further explain 

his holistic experiential learning theory, Kolb (1984/2015) developed the Experiential 

Learning Cycle (See Figure 1), cited often in agricultural education literature (Roberts, 

2006).  

 
Figure 1. Experiential Learning Cycle (Kolb, 1984) 
 

In Kolb’s (1984/2015) model, knowledge is constructed through the combination 

of grasping and transforming experience. “Grasping experience refers to the process of 

taking in information, and transforming experience is how individuals interpret and act 

on that information” (Kolb, 2015, p. 51). According to Kolb (2015), experience is 
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grasped through the concrete experience (CE) and abstract conceptualization (AC), and is 

transformed through reflective observation (RO) and active experimentation (AE). Kolb 

(2015) indicated his purpose in using the word experiential was to focus on a theoretical 

perspective of the process of individual learning, which could be applied across all 

situations, although he noted that the term is often misrepresented, misused, or 

misunderstood. Kolb (2015) explained experiential learning theory as a dynamic process 

whose foundation is a learning cycle, which is driven by the constant interplay between 

action and reflection, and experience and abstraction.  

Reflection and Abstract Conceptualization 

 In general, “reflection means thinking about what one is doing” (Jay, 2003, p. 1). 

Dewey (1910) is often credited for identifying the importance of reflection as essential to 

the learning process. His work helps us understand that reflection should be a thoughtful, 

deliberate and systematic process. Likewise, Schön (1983) believed in the need for the 

framing and re-framing of problems, in an effort to modify and implement actions as a 

result of tested interpretations. While reflective thinking is certainly useful for solving 

practical problems, Hatton and Smith (1995) noted that reflection and problem solving 

may not be one in the same. Hatton and Smith (1995) referenced a difference between 

reflective thinking and reflective action, detailing reflective action (based on Dewey’s 

explanation) as “the implementation of solutions once problems had been thought 

through” (p.34). Kolb’s (1984) experiential learning cycle clearly indicates the separation 

of these two actions through reflective observation followed by abstract 

conceptualization, which then leads to active experimentation.   



 16 
Zeichner (1987) acknowledged the fact that what teachers reflect on and to what 

degree they inquire is of critical importance. In explaining two different time frames in 

which reflection occurs, Schön (1983, 1987) described reflection-on-action as 

retrospectively looking back on an experience. On the other hand, reflection-in-action is 

defined as conscious reflection on experiences in order to react and modify in the 

moment (Schön, 1983). “Central to the reflective process is this attempt to see things 

from a variety of viewpoints” (Brookfield, 1995, p. 7). Kolb (2015) echoed this thought, 

stating the importance of being able to observe and reflect on experiences from varied 

perspectives. Thinking about content and experiences from a variety of perspectives 

provides additional knowledge bases needed for teachers to be able to break down 

content for student understanding (Bransford, Brown, & Cocking, 2000; Rice & Kitchel, 

2015a). The constant construction and reconstruction of experiences is how professional 

knowledge is developed (Hatton & Smith, 1995).  

Learning is considered the construction of new, usable understandings (Darling-

Hammond & Sykes, 1999). While reflection is necessary in the learning process (Dewey, 

1910), thinking and the development of schemas used in the construction of new 

knowledge is also necessary (Darling-Hammond & Sykes, 1999). Within Kolb’s (2015) 

model, “reflections are assimilated and distilled into abstract concepts from which new 

implications for action can be drawn” (p. 51). Abstract conceptualization, also referred to 

as comprehension, allows the learner to give order to and make meaning of the sensations 

associated with an experience, and attach them to schemas for specific topics (Baker, 

Brown, Blackburn, & Robinson, 2014; Kolb, 1984).     
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Experiential Learning and Teacher Education 

Preservice teachers do not arrive to teacher preparation programs as blank slates, 

on the contrary, they arrive with an abundance of prior knowledge and skills, developed 

through experience (Ambrose, Bridges, DiPietro, Lovett, & Norman, 2010; Bransford, 

Brown, & Cocking, 2000). However, Dewey (1938/1997) indicated some experiences are 

mis-educative, and often preservice teachers arrive to their preparation programs with 

preconceptions about teaching, learning, and the profession of teaching (Hammerness et 

al., 2005). With such little time to prepare preservice teachers, teacher educators are 

forced to make decisions about what components of the program will most effectively 

help preservice teachers learn to reflect on and evaluate their own experiences and 

practice, in order to foster lifelong learning (Hammerness et al., 2005).   

While experiential learning has been referenced in education for many years 

across various fields of study, it is most frequently utilized anecdotally in agricultural 

education to explain student learning through hands-on activities in secondary and post-

secondary programs (Baker & Robinson, 2016; Roberts, 2006). There is also evidence 

that experiential learning has been utilized in agriculture teacher education programs 

across the nation, most often in the form of student teaching and early field experiences 

(Roberts, 2006). Schmidt (2010) indicated “Teachers often claim that they learn more 

from teaching experience than from course work” (p. 131), however, aside from early 

field experiences and student teaching, how do teachers learn to draw on prior 

experiences and their understanding of pedagogy and content in order to develop 

expertise in teaching agriculture (Hammerness et al., 2005)?  
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Feiman-Nemser and Buchmann (1983) discussed the pitfalls of relying solely on 

firsthand experience in teacher education. Even though teachers typically refer to student 

teaching as the most valuable experience in learning to teach, in reality the process of 

learning to teach begins long before a formal teacher preparation program, and continues 

well beyond (Feiman-Nemser & Buchmann, 1983). Teachers often indicate they develop 

teaching skills through experience, however, there are limits to how much a teacher can 

learn from their own practical experience (Nuthall, 2004). The notion of learning to teach 

from firsthand experience must take into account all past experiences, including formal 

teacher preparation, as well as learning that takes place during teaching (Feiman-Nemser 

& Buchmann, 1983).  

Nilsson and Vikström (2015) sought to explore how teachers’ PCK changed (or 

did not change) through reflecting on their own teaching. In particular, their research was 

centrally focused on the way that teachers handled and organized content for teaching 

and whether or not reflecting on specific content and how it was perceived by the learners 

in the context of classroom learning is a knowledge base that can be developed (Nilsson 

& Vikström, 2015). Their findings indicated that given the opportunity to reflect on a 

lesson, teachers could adapt their knowledge-in-action and way they handled the content 

for enhanced student understanding (Nilsson & Vikström, 2015). “Consequently, they 

made additions to, reorganized or modified their existing body of PCK for teaching the 

different topics” (Nilsson & Vikström, 2015, p. 2852). 
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Pedagogical Content Knowledge 

 The notion of pedagogical content knowledge (PCK) is not new in educational 

literature but until recently, was nonexistent in agricultural education literature. PCK, 

first introduced by Shulman (1986), is the knowledge needed for classroom teaching and 

originates at the intersection of content knowledge and pedagogical knowledge (Gess-

Newsome, 1999). Originally included as one of seven teacher knowledge bases, PCK was 

deemed the missing paradigm in educational research because of the uniqueness of this 

form of professional understanding (Shulman, 1987). Recently, at an international 

summit of science education researchers, PCK was re-defined as the knowledge of, 

rationale behind, planning for, and act of teaching a piece of subject matter using 

specific methods for specific students to promote student learning (Gess-Newsome, 

2015). A consensus model (See Figure 2) was also developed during the summit, to 

further study teacher professional knowledge and skill, including PCK. 

 
Figure 2. Model of teacher professional knowledge and skill (Gess-Newsome, 2015). 
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The model of teacher professional knowledge and skill (TPK&S) is an 

advancement in the understanding of the PCK construct originally established by 

Shulman (1987), and helps re-establish and define the knowledge bases involved in the 

planning for and teaching of particular content for a particular purpose, to particular 

students (Gess-Newsome, 2015). The TPK&S model also clarifies the relationship 

between the knowledge bases, distinguishes the difference between PCK (personal 

knowledge of, reasoning behind, and planning for instruction) and pedagogical content 

knowledge and skill (PCK&S), referred to in this model as the act of teaching particular 

content for a particular purpose with desired student outcomes, and illustrates how 

PCK&S can be strengthened through teaching experience and professional development 

(Gess-Newsome, 2015).  

Prior to the 1980s and the introduction of PCK, very little thought had been given 

to the idea that there might be various types of knowledge necessary for teachers to 

successfully facilitate enhanced student learning, although educational researchers 

continue to try to understand the relationship between teaching and student outcomes 

(Gess-Newsome, 2015). Following the initial discussions of PCK, researchers in 

mathematics and science education were quick to embrace the construct, developing 

numerous frameworks, models, and instruments for studying and measuring PCK in 

teacher education (Borko & Livingston, 1989; Gess-Newsome, 1999; Grossman, 1990; 

Hill, Ball, & Schilling, 2008; Magnusson, Krajcik, & Borko, 1999; Rice & Kitchel, 

2016b).  

Much like math and science, agriculture teachers require breadth and depth of 

topic-specific knowledge bases (Barrick & Garton, 2010), although these knowledge 
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bases for teaching agriculture remain largely unexplored (Rice & Kitchel, 2016b). 

Agricultural subject matter content spans eight different pathways including agribusiness 

systems, animal systems, biotechnology systems, environmental systems, food products 

and processing, natural resources systems, plant systems, and power, structural and 

technical systems (National Council for Agricultural Education, 2015). However, 

preservice agriculture teachers need more than an understanding of content, they need to 

be able to apply the content in a variety of settings to foster student understanding (Rice 

& Kitchel, 2016b). 

PCK Research in Agricultural Education 

Recent agricultural education literature has shed some light on the development of 

content knowledge for preservice teachers, but there has not previously been a 

conceptualization of PCK in any specific topic area (Rice & Kitchel, 2016a). Rice and 

Kitchel (2015a, 2015b, 2016a, 2016b) have produced the only research on PCK in 

agricultural education to date. A phenomenological study of preservice agriculture 

teachers revealed inadequate content knowledge and preparation, and the inability for 

preservice teachers to make connections between content courses and pedagogy (Rice & 

Kitchel, 2015a). Another study revealed agriculture teachers perceived teaching 

experience as a very effective source of content knowledge, more so than high school 

agriculture experience, university content courses, agriculturally-related jobs and 

internships, and professional development (Rice & Kitchel, 2015b).  

In a study of beginning agriculture teachers (2-4 years of experience), findings 

indicated participants acknowledged that students possessed diverse levels of prior 

knowledge about specific content, but teachers were unable to select appropriate 
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pedagogical methods for the context or adjust the level of the content to meet student 

needs (Rice & Kitchel, 2016b). Participants also expressed the need to deconstruct 

content for student understanding, but indicated having difficulty breaking content down 

or determining what students perceived as easy or hard, especially compared to their own 

perceptions of the content (Rice & Kitchel, 2016b). Gess-Newsome (2015) identified the 

tension between what teachers knew and were able to do as a recurring theme in the 

research on PCK. Knowledge about teaching is not always directly translated into 

practice (the distinguishing feature separating PCK and PCK&S) (Gess-Newsome, 2015). 

Rice and Kitchel (2016a) also found that each of their participants perceived themselves 

to be deficient in content knowledge from the outset of the study, likely affecting their 

perceived ability to deconstruct content for student understanding in various agricultural 

subject areas.  

Capturing and Describing PCK 

Evidence for PCK can be found in instructional lesson plans and the way that 

teachers talk about decisions they made in planning (Gess-Newsome, 2015), considered 

reflection-on-action (Schön, 1983). PCK is explicit and purposeful, documented by the 

design of and reflection on instruction (Gess-Newsome, 2015). On the other hand, 

PCK&S happens in the moment, during instruction, and is recognized as reflection-in-

action (Gess-Newsome, 2015; Schön, 1983). Schön (1987) labeled this knowing-in-

action as “professional artistry” (p. 22); and “ordinarily tacit, implicit in our patterns of 

action and in our feel for the stuff with which we are dealing” (Schön, 1983, p. 49). 

PCK&S is based on PCK and generally captured through observation, video reflections, 

and interviews, or in some combination of data sources.      
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Rice and Kitchel (2015a) sought to describe preservice agriculture teachers’ 

content knowledge preparation for teaching. Through semi-structured interviews related 

to content knowledge, developing expertise, considerations for lesson planning, and 

handling content that is unfamiliar, preservice agriculture teachers revealed they were 

generally dissatisfied with their level of content knowledge preparation and felt 

unprepared to apply content knowledge to teaching (Rice & Kitchel, 2015a).  

 “A central contribution of Shulman and his colleagues was to reframe the study 

of teacher knowledge in ways that attend to the role of content in teaching” (Ball, 

Thames, & Phelps, 2008, p. 390) and since the PCK construct was first introduced, 

researchers have been exploring the knowledge bases needed for teaching various 

subjects (Gess-Newsome, 2015). Cooper, Loughran, and Berry (2015) grounded their 

research on PCK on the assumption that PCK is developed over time and continues to 

grow and develop through particular kinds of experiences. Throughout the course of their 

research, Content Representations (CoRes) (Figure 3) became a useful data collection 

tool to get science teachers to identify and discuss conceptual knowledge of science 

content and talk about their practice (Cooper, Loughran, & Berry, 2015).  
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 Important 

Concept 1 
Important 
Concept 2 

Important 
Concept 3 

What you intend the students to learn about 
this idea. 
 

   

Why it is important for students to know this. 
 

   

What else do you know about this idea (that 
you do not intend the students to know yet)? 
 

   

Difficulties or limitations connected with 
teaching this idea. 
 

   

Knowledge about students’ thinking which 
influenced your teaching of this idea. 
 

   

Other factors that influence your teaching of 
this idea. 
 

   

Teaching procedures (and particular reasons 
for using these to engage with this idea). 
 

   

Specific ways of ascertaining students’ 
understanding or confusion around this idea.  
  

   

 
Figure 3. Sample CoRe (Content Representation). Adapted from Science teacher’s PCK: 
Understanding sophisticated practice. In A. Berry, P. Friedrichsen, and J. Loughran 
(Eds.), Re-examining Pedagogical Content Knowledge in Science Education, Copyright 
2015 by Routledge.  
 

Nilsson and Loughran (2012) explored preservice science teachers’ PCK with the 

use of a CoRe. The CoRe was introduced to the teachers as a conceptual tool for planning 

and assessing their development of PCK, and used throughout the study to help them 

think about their own learning about teaching (Nilsson & Loughran, 2012). Findings 

suggested the use of the CoRe, in addition to reflective thought, allowed preservice 

teachers to think about the importance of their subject matter knowledge and pedagogical 

practices, making the development of PCK explicit (Nilsson & Loughran, 2012). 

According to Cooper et al. (2015), CoRes have been used in a number of ways (e.g., 

teachers’ approach to planning curriculum, professional development activity, data 
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collection tool, preservice teacher education), and highlight that PCK is not only about 

possessing content knowledge, but rather the need for a conceptual understanding of 

content for teaching.    

Developing Expertise 

 Arguably, a teacher could teach about a topic “about which he or she knows little 

and, perhaps, understands even less” (p. 113), but how effective would they be at 

facilitating student learning (Edwards & Thompson, 2010)? Shulman (1986) assumed 

most teachers possess expertise in their content area, although researchers in agricultural 

education have found a lack of content knowledge limits the ability for preservice 

teachers to effectively break down content for student understanding (Rice & Kitchel, 

2015a). While tenure and experience may play a factor in separating the novice from the 

expert teacher, the real difference is how experts are able to think more effectively about 

problems in specific content areas (Bransford, Brown, & Cocking, 2000). Important to 

improving instruction is the ability to recognize patterns and features, and understand and 

conceptualize events (Bransford et al., 2000), tasks with which novice teachers often 

struggle. Teachers should possess expertise in teaching topic-specific content.   

 Until recently no studies specifically addressed the construct of PCK in 

agricultural education. Knowledge competencies needed for beginning teachers (Stripling 

& Barrick, 2013) and agricultural science as content and context (Roberts & Ball, 2009) 

have been addressed. Studies concerning math and science content knowledge (Stripling 

& Roberts, 2012; Stripling, Thoron, & Estepp, 2014) and content knowledge related to 

planning for agriculture courses (Ball, Knobloch, & Hoop, 2007) exist. Rice and Kitchel 

(2015a, 2015b, 2015c, 2016a, 2016b) have produced the most useful conceptualizations 
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of PCK in agricultural education to date. Their findings indicate teacher beliefs about the 

purpose of agricultural education directly influenced selection of content and PCK 

development, a general dissatisfaction with preservice agricultural content preparation, as 

well as a variety of effective sources of content knowledge bases (Rice & Kitchel, 2015a, 

2015b, 2015c, 2016a, 2016b).  

 A discrepancy of agricultural content preparation and a decline in technical 

content training opportunities has been previously noted (Edwards & Thompson, 2010; 

Houck & Kitchel, 2010), leading to the potential for unprepared agriculture teachers. 

Ball, Thames, and Phelps (2008) asserted teachers who develop their expertise in specific 

content areas are far more effective at recognizing problems students may face, although 

agriculture teachers are expected to teach in content areas across eight different pathways 

(Rice & Kitchel, 2015b), leaving teacher preparation programs without the ability to 

adequately train teachers in all the possible content-specific areas. 

Expert Characteristics 

 Ericsson and Pool (2016) identified key characteristics of those who develop 

expertise in particular areas. A common finding throughout their research was that 

experts are able to construct effective mental representations (Ericsson & Pool, 2016). “A 

mental representation is a mental structure that corresponds to an object, an idea, a 

collection of information, or anything else…” (Ericsson & Pool, 2016). Much like Derry 

(1996) described the schemas that are needed for learning and constructing new 

knowledge, experts form mental representations (or schemas) from experience and 

practice that are very context and content (or domain) specific (Ericsson & Pool, 2016). 

According to Ambrose et al. (2010), developing expertise refers to the attainment of a 
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high degree of competence within a particular area, and is achieved through the 

acquisition of component skills, practice integrating those skills, and developing an 

understanding of when and how to implement what has been learned. Experts are able to 

organize, access, and apply knowledge that has been stored as conceptual mental 

representations (Ambrose et al., 2010; Ericsson & Pool, 2016). In addition, experts are 

able to recognize meaningful patterns based on prior experiences and mental 

representations, fostering connections among various contexts, disciplines, and domains 

(Ambrose et al., 2010; Bransford et al., 2000; Ericsson & Pool, 2016).  

 Thinking about teaching “is a disciplined, systematic approach to professional 

development” (Bransford et al., 2000). Another key characteristic of expert performance 

is purposeful and deliberate practice (Ericsson & Pool, 2016). Accomplished teachers 

should assess their own effectiveness and develop models of professional development 

based on lifelong learning principles (Bransford et al., 2000). “Generally speaking, once a 

person reaches that level of ‘acceptable’ performance and automaticity, the additional 

years of ‘practice’ don’t lead to improvement” (Ericsson & Pool, 2016, p. 13). Ericsson 

and Pool (2016) posit in order to push beyond the comfort zone of acceptable 

performance and develop expertise, there must be deliberate practice. Deliberate practice 

is purposeful and informed, and guided by an understanding of what expert performers do 

to excel (Ericsson & Pool, 2016).     

 

Introduction to the Conceptual Framework 

I sought to identify the connections between PCK and experiential learning, 

which led to the development of a conceptual model for teacher development (See Figure 
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4) that was used to frame this study. I believe this model represents the connections 

between PCK and experiential learning, specific to teacher preparation and professional 

development, and combines the most recent model of PCK (Gess-Newsome, 2015) and 

Kolb’s (1984) Experiential Learning Cycle. This conceptual model can be used as a 

framework to further investigate teaching and learning, teacher preparation, and teacher 

professional development. 

Based on the model of teacher professional knowledge and skill (Gess-Newsome, 

2015), I contend teachers develop expertise in teaching through the utilization of teacher 

professional knowledge bases (TPKB) and topic-specific professional knowledge 

(TSPK), which inform one another. Within this conceptual model, TPKB refers to 

generalized professional knowledge about teaching that is not content or topic specific 

and may include various categories (e.g. assessment knowledge, pedagogical knowledge, 

content knowledge, knowledge of students) (Gess-Newsome, 2015). TSPK is content-

specific, as well as specific to the developmental level of students, and combines subject 

matter, pedagogy, and contextual knowledge (Gess-Newsome, 2015). Essentially, TSPK 

is knowledge about a specific topic which is held by the profession (Gess-Newsome, 

2015). Shulman’s (1987) early work on PCK emphasized the transformation of 

knowledge for instruction, as well as evaluation and reflection to develop new 

comprehensions of knowledge. This point of view directly parallels the main tenet of 

experiential learning, the construction of knowledge by grasping and transforming 

information through experiences in a cyclical model (Kolb, 1984).  
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Figure 4. Proposed Conceptual Model for Teacher Development 
 

Dewey (1938/1997) believed all learning happens as the result of experience 

(Dewey, 1938/1997), and Kolb (2015) and Shulman (1987) posited expertise and 

knowledge are constructed through the transformation of experience. Because knowledge 

is constructed through the transformation of experience, I contend the development of 

TPKB and TSPK happens as a result of the experiential learning cycle. The repetitive 

nature of experiential learning affords constant construction and re-construction of 

knowledge needed for teaching, assisting in the progression from novice to expert 

(Darling-Hammond & Bransford, 2005). The bi-directional arrow between the two 
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knowledge bases indicates how they inform one another throughout preservice and 

inservice teacher development.  

Kolb (2015) expressed the need for the development of topic-specific knowledge, 

as well as a conceptual framework to retrieve knowledge and transfer it to other contexts, 

arguing the iterative nature of the experiential learning cycle fosters the recursive practice 

needed to develop expertise in teaching. Within the model for teacher development, the 

bi-directional arrows between TSPK and TPKB, and amplifiers, filters, and context, 

represent how teachers utilize amplifiers, filters, and context to adapt knowledge bases 

for teaching, which is then realized in classroom practice. 

Reflective Observation, Abstract Conceptualization, and Amplifiers/Filters 

 “In a certain sense every experience should do something to prepare a person for 

later experiences of a deeper and more expansive quality” (Dewey, 1938/1997, p. 47). As 

such, I contend the power of Kolb’s (1984) experiential learning cycle is in the reflective 

observation and abstract conceptualization steps, which are critical for directly informing 

how knowledge bases are developed, amplified or filtered, and utilized in classroom 

practice. Accomplished teachers assess their own effectiveness through reflection and 

modification (Bransford et al., 2000). Reflection-on-action and reflection-in-action 

(Schön, 1983) each plays a significant role in experiential learning and the development 

of PCK.  

 During the experiential learning cycle reflections are consolidated into abstract 

conceptualizations, or generalizations (Roberts, 2006). Constructed knowledge is then 

grasped through comprehension (Kolb, 2015) and filtered or amplified based on teacher 

beliefs, orientations, prior knowledge, and context (Gess-Newsome, 2015). Amplifiers 
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and filters afford teachers the ability to accept, reject, or change new knowledge during 

teacher education, inservice training, or classroom practice. Any effect new knowledge, 

policy, administration, teaching method, or content, may have on students’ learning “will 

be filtered through teachers, mediated by what teachers believe and know and are able to 

do” (Thompson & Zeuli, 1999, p. 349). Reflection and conceptualization also contribute 

to the construction of new knowledge through the development of mental representations 

(or schema) by which amplifiers and filters are then applied in order to break down 

content knowledge for student understanding based on the context of the learning 

environment (Derry, 1996; Gess-Newsome, 2015; Kolb, 2015).   

Contextual Knowledge 

 Context is a vital component of teaching and learning, constantly altering how 

knowledge is constructed and enacted, which is why it is positioned in the center of the 

model for teacher development, and in all capital letters.  

Individuals process and understand new information (correctly and incorrectly) in 

light of their experiences and prior knowledge and beliefs, and they will often fail 

to remember, understand, or apply ideas that have no connections to their 

experience and no context for acquiring meaning. (Hammerness et al., 2005, 

p.369)  

 

Contextual knowledge influences experiences and informs how we reflect on and 

conceptualize knowledge for teaching and learning (PCK). Context also informs the 

enacting of knowledge and the practice of teaching (PCK&S). Action in the classroom is 

fast, and even though instruction may be well-planned, it is often a reaction to unexpected 
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events (Gess-Newsome, 2015). Context-specific pedagogical knowledge is the most 

important aspect of generic knowledge that impacts teaching (Morine-Dershimer & Kent, 

1999). “PCK is not generalized but lives in a specific experience” (Gess-Newsome, 2015, 

p. 35); and the nature of our experiences are shaped by context, including personal 

dispositions like attitudes, values, and beliefs (Fenwick, 2003). Experiential learning aids 

in situating knowledge within contextual learning experiences, evidenced by the 

experiential learning cycle in the center of the model for teacher development. 

  Dewey (1938/1997) argued teachers should become intimately engaged within the 

contextual nature of their schools and communities. Contexts (e.g., communities, 

cultures, learning spaces) change frequently and have a direct influence on how 

knowledge is personalized (Fenwick, 2003; Gess-Newsome, 2015). In addition, variables 

related to context influence what is known and how knowledge is constructed, used, or 

not used (Gess-Newsome, 2015). One example of contextual knowledge in agricultural 

education is the use of laboratories for experiential learning opportunities (Shoulders, 

Blythe, & Myers, 2013). Place and space, social and emotional dynamics, and 

experiences and activities are all considerations affecting contextual knowledge (Beard & 

Wilson, 2006).  

Classroom Practice, PCK, and PCK&S 

 I suggest classroom practice is the culmination of content and pedagogical 

knowledge development. It is the result of the development of knowledge bases and the 

filtering or amplifying of that knowledge, as well as the interaction of PCK and the 

context of the learning environment (Gess-Newsome, 2015). PCK is reflection-on-action, 

the purposeful, explicit knowledge needed to design and reflect on instruction (Gess-
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Newsome, 2015). PCK&S is referred to as frequently changing and dynamic, based on 

real-time adjustments stemming from reflection-in-action during instruction (Gess-

Newsome, 2015). The one-directional arrows within the model for teacher development 

leading from classroom practice back to the knowledge bases, indicate that what happens 

in the classroom informs those knowledge bases. These arrows are not bi-directional 

because developed knowledge will always be filtered or amplified, and altered depending 

on context, before being put into practice. Therefore, reflective observation and abstract 

conceptualization, as marked on these arrows, lead the teacher back to the development 

of knowledge bases and the cycle begins again.  

  One indication of expertise in teaching is the development of meaningful patterns 

of information and organized knowledge, which is accomplished through repetitive, 

contextual practice (Bransford et al., 2000), represented in the model for teacher 

development by TPKB and TSPK. “Growth is continuous and coherent, achieved in an 

incremental sequence moving from novice to expert performance…” (Schneider, 2015, p. 

163). This notion corresponds with Dewey’s (1938/1997) idea of continuity, which I 

suggest is fostered through recurring iterations of the experiential learning cycle.  
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CHAPTER 3: METHODOLOGY 

 
Introduction 

 Qualitative research is described as the search for and discovery of meaningful 

patterns associated with a particular phenomenon (Auerbach & Silverstein, 2003). This 

chapter describes the methodology for conducting the study, including the process of 

planning, implementing, and analyzing data collected for the study. Chapter 3 also 

includes the purpose and research questions guiding the study, researcher positionality 

statement, description of the research setting and design, data collection and analysis 

procedures utilized, and a discussion of strategies used to ensure validity and 

trustworthiness of the study. 

 
Purpose of the Study 

 The purpose of this study was to explore the connections between experiential 

learning and pedagogical content knowledge (PCK) in preservice agriculture teachers. 

More specifically, utilizing a conceptual model for teacher development as a framework, 

this research sought to explore the development of the knowledge bases needed for 

teaching through experiential learning opportunities and to examine how preservice 

teachers apply personal amplifiers and filters to develop PCK for teaching agricultural 

content. In addition, the importance of reflective observation (RO) and abstract 

conceptualization (AC) to the development of TSPK and PCK was considered. The 

following research questions were developed to guide the study: 

1. How do preservice agriculture teachers use past experiences to inform the 

knowledge bases needed for teaching agriculture? 
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2. How do preservice agriculture teachers understand and break down content 

for student understanding? 

3. How do preservice agriculture teachers utilize reflection and abstract 

conceptualization in their thinking about pedagogical content knowledge?  

 
Theoretical Orientation 

This study was conducted with a constructivist orientation. A constructivist 

position focuses on learning as a process of constructing meaning; “it is how people make 

sense of their experience” (Merriam, Caffarella, & Baumgartner, 2007, p. 290). 

Essentially, constructivism maintains individuals will perceive and believe based on their 

prior experience, assumptions, and the reality they interact with (Maxwell, 2013). Kolb 

(2015) credited much of his work on experiential learning to Piaget and Vygotsky, widely 

considered seminal theorists of constructivism. According to Kolb (2015), Piaget’s focus 

on cognitive development and Vygotsky’s focus on the social context of individuals in 

relationships, both had an impact on the development of experiential learning theory. 

Likewise, Cochran, DeRuiter, and King (1993) offered an expanded version of 

pedagogical content knowledge specifically for teacher preparation that was grounded in 

constructivism. Their constructivist perspective asserted knowledge is actively created, 

teachers continuously integrate new learning experiences in their teaching, and working 

in specific teaching contexts is important to teacher preparation and development. More 

explanation of constructivism and its link to phenomenology can be found later in the 

chapter.  
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Positionality Statement 

 The researcher acts as the instrument in qualitative research; therefore, it is 

important to acknowledge my positionality within the study because of its influence on 

my research. According to van Manen (1990), “One does not pursue research for the sake 

of research” (p. 1). The thirteen years I spent as a high school agriculture teacher have 

directly influenced and guided my research interests. Moreover, as a graduate student and 

teacher educator at Oregon State University, the time spent working with preservice 

teachers in agricultural education has been an incredible inspiration for my own growth 

as a learner, teacher, and teacher educator. This research has provided both the 

opportunity and tools to reflect on my own experience and development of pedagogical 

content knowledge. My pragmatic beliefs about the nature of knowledge and knowing led 

me to the “very practical side to qualitative methods that simply involves asking open-

ended questions of people and observing matters of interest in real-world settings in order 

to solve problems, improve programs, or develop policies” (Patton, 2002, p. 136). 

Knowledge gained through educational research can be, and should be, useful for the 

practice of teaching (Corbin & Strauss, 2008). 

 I have been wholly invested in the preservice teachers who participated in this 

study, as an instructor in some of their courses and an advocate for the development of 

quality agricultural educators. Corbin and Strauss (2008) indicated the experiences of the 

inquirer are fundamental to the inquiry itself; and Patton (2002) posited that the 

researcher’s perspective is part of the context for the findings. I have incorporated 

member checking and triangulation as part of the research design so that my own 

experiences and relationships with the participants do not cloud my perspective as a 
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researcher, but rather that they might inform my role as a researcher and foster a deeper 

understanding of preservice teacher education through this research.  

 

Research Setting  

Student Teaching Experience 

Preservice agriculture teachers at Oregon State University go through an 

application process in order to be admitted into the graduate-level preservice program, 

which is a rigorous ten-month teacher preparation program. Prior to the beginning of the 

fall term on campus preservice teachers report to their student teaching placement sites, 

all of which are located in high school agriculture programs. It is expected they report to 

all activities and duties for which the cooperating teacher is assigned. This fall placement 

typically lasts approximately five weeks. Student teachers are responsible for picking up 

responsibility for teaching one or two courses a day during this time, with the 

understanding they have no previous teaching experience and have not taken coursework 

in teaching methods. Preservice teachers then report to campus at the beginning of the 

University’s fall term, where they take professional coursework related to classroom and 

laboratory instruction and pedagogy, teaching and learning theories, and curriculum and 

planning (full course list in Appendix). The program is designed as a cohort model, so all 

participants begin and end the program together, experience all their coursework 

together, and conduct their student teaching experiences during the same academic term.  

During the fall term of the school year, preservice teachers are exposed to 

numerous structured experiential learning opportunities. For example, they are able to 

work in an agricultural shop laboratory, learning about and practicing with various shop 
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tools, followed by the opportunity to teach a shop tool demonstration to secondary 

agriculture program students. On multiple occasions during the fall term, the cohort will 

plan and teach complete lessons on varied agricultural curriculum in regional high school 

agriculture programs. This particular cohort spent half a day in the university research 

forest with forestry experts, working through a tree sampling and measurement lab; then 

later spent half a day with a local high school forestry teacher and his students, learning 

how to facilitate a timber cruising laboratory. In each of these examples, the preservice 

teachers participate in the activity to understand the content knowledge from a student 

perspective, followed by the opportunity to learn the pedagogy needed to teach the 

content. In some cases, they have the chance to teach the content as well. In every case, 

there is a structured reflective and abstract conceptualization activity following the 

experience.   

The remainder of their student teaching takes place during the winter term, lasting 

12 weeks, during which time university supervisors work with cooperating teachers to 

facilitate the student teaching program. A minimum of three formal on-site evaluations 

by a university supervisor take place during this time. Student teachers are required to 

progressively work up to teaching a full load during the first 4 weeks, maintaining a full 

teaching load for 4 weeks and accumulating a minimum of 75 class periods teaching all 

of the daily classes. The last three weeks are spent tapering back down to a partial 

teaching load. Student teachers should accumulate a minimum of 100 class periods 

during the first 4 weeks and last 3 weeks of the student teaching experience. The winter 

student teaching experience represents a minimum of 175 class periods of teaching.     
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Following student teaching, during the spring term the preservice teachers 

complete teacher licensure requirements, including submission of edTPA, the state-

mandated summative teacher assessment for teacher candidates. In addition to licensure 

requirements, the students complete final coursework (included in Appendix), compile 

and submit a professional portfolio, and complete an oral graduate examination.  

Participants 

Clift and Brady (2005) suggested preservice teachers’ voices are rarely heard in 

current research on methods courses and field experiences. The target population for this 

study included all preservice agriculture teachers at Oregon State University during the 

2016-2017 school year (N = 10). This cohort of preservice teachers was purposefully 

selected for several reasons. Patton (2002) described purposeful sampling in qualitative 

research as the selection of information-rich cases from which we can gain a great deal of 

insight about the phenomenon. Preservice teachers with little understanding of, or 

experience, in teaching pedagogy are often asked to teach content with which they may 

be unfamiliar. Literature specific to agricultural education has indicated preservice 

teachers struggle to gain appropriate content knowledge for teaching agriculture in 

collegiate programs and may be dissatisfied with agriculture content courses (Rice & 

Kitchel, 2015b). Equally, it has been determined teachers develop expertise in particular 

domains, and students are generally more successful when teachers have more training in 

content knowledge, laboratory skills, and applying hands-on learning strategies (Darling-

Hammond, Hammerness, Grossman, Rust, & Shulman, 2005). It has also been 

recommended that teacher educators in agricultural education programs constantly re-

evaluate the needs of preservice teachers and design teacher education courses to meet 
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those needs (Stair, Warner, & Moore, 2012). This cohort of preservice agriculture 

teachers fit each of these criteria and therefore, were purposefully selected for this study.  

The cohort was made up of eight females and two males. Anecdotal evidence and 

descriptions of prior experience discussed during interviews revealed this cohort of 

preservice agriculture teachers possessed a wide variety of prior content knowledge, 

pedagogical content knowledge, traditional production agriculture experience, and 

agricultural education experience, before entering the program (Figure 5).   

The following questions were asked, in order to describe the participants: 

1. How would you describe your production agriculture background? 

2. How would you describe your agricultural education background? 

3. Did you participate in FFA and/or 4-H? 

4. Were agriculture classes offered at the high school you attended? Were you 

enrolled and if so, how many years did you participate? 

5. How often would you estimate your cooperating teacher provided the 

curriculum for you to teach? 

6. How comfortable are you planning lessons and organizing a topic/unit map? 

 
As indicated in Figure 5, participants’ experience in production agriculture varied 

from quite extensive, to almost no experience. Background in agricultural education also 

varied among participants. For example, Beth worked as the Education Coordinator for 

an interactive visitor center, Amber provided non-formal education for visitors to her 

family ranch, and Faith indicated not having much experience in agricultural education 

beyond her undergraduate degree in Animal Science.  
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Participant 

(pseudonyms) 
Production 
Agriculture 
Background 

Agricultural Education 
Background 

(prior to teacher 
education) 

FFA/4-H 
Participation 

Agriculture 
Program in 

High School 
Attended 

How Often Cooperating 
Teacher Provided 

Curriculum 

Comfort- Level 
Planning Lessons and 

Units 

Beth Yes: extensive 
and diverse 

(family ranch, 
SAE in FFA, 
horse shows, 
OSU dairy, 
OSU sheep 

center) 

Education Coordinator 
for interactive visitor 

center, Volunteer FFA 
team coach 

Both Yes: 
4 years 

About half of the time: Some 
CASE courses, Ag Biology 

course developed as a 
collaboration between the CT 

and science department 

Relatively comfortable, 
but not early on during 

student teaching 

Cole Yes: extensive 
and diverse (co-

owner family 
farm, custom 
hay business) 

Significant FFA 
involvement 

FFA  
Some 4-H 

Yes: 
4 years 

Access to resources and notes, 
but no lesson plans 

Used some CASE materials 

Very comfortable, 
student learning is key 

Nicole Almost none: 
SAE in FFA 

FFA participation FFA Yes: 
4 years 

About 30% of the time: One 
CASE course, CT planned 

units, Nicole planned lessons 

Want more experience, 
but fairly comfortable 

Rebekah Almost none: 
SAE in FFA 

FFA participation, 
Volunteer FFA team 
coach, Worked on 

diversified produce farm  

FFA  Yes: 
4 years 

Provided syllabus and support 
on technical shop-related 

material only 

Very confident 

Susan Moderate: 20-
acre, diverse 
family farm 

4-H/FFA, 4-H leader, 
AgEd Club, Dairy 
industry advocacy 

4-H  
(9 years) 

FFA 
(4 years) 

Yes: 
4 years 

CASE for Animal/Plant 
Science, CT provided 

resources and notes, Planned 
own lessons for 3 weeks 

Comfortable, unless 
shop-related. Enjoys the 

planning process. 

Amber Yes: extensive, 
family ranch 
(2500 cows, 
hay, tourists) 

Non-formal teaching to 
visitors on ranch, FFA 

presentations 

FFA Yes: 
4 years 

2 CTs, one provided 80%, the 
other provided almost none 
Curriculum was offered but 

not forced 

Comfortable (Love 
planning), Planned quite 

a bit during student 
teaching 
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Participant 

(pseudonyms) 
Production 
Agriculture 
Background 

Agricultural Education 
Background 

(prior to teacher 
education) 

FFA/4-H 
Participation 

Agriculture 
Program in 

High School 
Attended 

How Often Cooperating 
Teacher Provided 

Curriculum 

Comfort- Level 
Planning Lessons and 

Units 

Rachel Moderate: 
livestock and 

garden at home 
for family use, 
helped family 
members with 

haying and 
sheep  

Natural resources and 
welding classes, FFA 

officer, NHS, and 
volunteer hours with 
elem. Teacher, AgEd 

club 

FFA 
Pony Club 

Yes: 
Only took 

natural 
resources and 

welding 

3 CTs, one provided 
curriculum, one provided skill 

list for shop and helped 
facilitate, one provided 

resources but no direction 

Not confident based on 
experience, but could 
find resources and ask 

for help. Core 
concepts/big picture are 

important. 

Morgan Minimal: horses, 
market pigs, 

hobby animals, 
gardening 

Animal Science at 
community college, 4-H 

for 9 years 

4-H 
(9 years) 

No 90% of resources provided by 
CT, but most lessons 

developed by Morgan, co-
planned many of the lessons 

with CT 

Mostly confident that it 
is possible, over 50% 

confident that it would 
be okay, 100% 

confident in the need 
for resources 

Tim Experience 
observing 
production 

agriculture, but 
not much hands-

on experience 

Education runs in the 
family (dad, sister, 

grandad, great-grandad) 

FFA 
Some 4-H 

Yes: 
4 years, 
diverse 
courses 

Not often, almost never 
Used some CASE lessons, 

CT provided topics and 
general outline but not much 

direction 

Confident in classroom 
and science-based 

courses, no experience 
teaching shop-related 

courses but content and 
outline would depend 

on students 
Faith Moderate: small 

family farm with 
varied livestock 
and breeder pigs 

Animal Science 
undergrad 

Not much education 
experience otherwise 

4-H 
(9 years) 

 

No CT helped find resources and 
provided outline for courses, 
Faith developed own lessons 

Confident in planning 
and development ability 

(depends on course), 
able to create course 

outline  
 
 
Figure 5. Description of participants based on descriptive questions asked during the interview. Data from the six participants whose 
pseudonyms are bolded were used in this study. Data reduction procedures are explained later in the chapter.   



 43 
Of the six questions used to describe participants (Figure 5), participation in 4-H 

and/or FFA is the only question that revealed consistent responses among participants. 

FFA and 4-H are national youth leadership and personal development organizations 

founded on agricultural education principles. FFA is associated with school-based 

agricultural education and housed in secondary agriculture programs across the nation. 

The 4-H program operates independently of school-based agriculture and is supported 

and run by the Cooperative Extension Service in each state. Each participant was 

involved in either FFA or 4-H, or both. Generally speaking, the participants took full 

advantage of the opportunity, remaining involved for the maximum allowable time (FFA 

– 4 years, 4-H – 9 years).  

To further describe the participants and provide context for understanding prior 

agricultural experiences, participants were asked whether or not the high schools they 

attended had agriculture programs. Two of the participants, Morgan and Faith, attended 

high schools that did not have agriculture programs and likewise, had no access to 

secondary agricultural education classes. The remaining participants had the opportunity, 

and took full advantage of agriculture classes during high school. Of the eight 

participants who had agricultural classes available to them in high school, all but one of 

the participants, Rachel, acknowledged taking agriculture classes for all four years of 

high school. Further explanation of these eight agriculture programs during the interviews 

revealed differences in the programs’ structure and courses made available to students.  

Participants were also asked to speak generally about experience with curriculum 

and planning during their student teaching. There appeared to be some discrepancy in 

how often cooperating teachers provided curriculum for student teachers, perhaps an 
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indication of differences in mentoring style and personality type among student teachers 

and cooperating teachers. Previous studies in agricultural education have identified these 

differences as a point of consideration for student teacher placement (Kitchel & Torres, 

2007; Smith, McKibben, & Rayfield, 2015); however, they are not included as part of 

this study. All the participants noted their cooperating teachers provided resources and 

access to course materials. Additionally, they were granted access to several digital and 

print resources through the teacher education program. There is a library of printed 

resource materials available within the Agricultural Education department, including 

agricultural content textbooks, and teaching methods, communication, and leadership 

texts. Access to digital resources, such as iCEV, MyCAERT, and theAET, commonly 

used in agricultural education curriculum planning and design, was also provided for 

each of the participants. Each of these digital resources provide various media and print 

curriculum materials for use by career and technical education (CTE) teachers. They are 

available, usually for a licensing fee, to any teacher or school who requests them.    

Cooperating teachers generally planned the course units or provided an outline 

and in some cases, assisted in planning individual lessons. It seems preservice teachers 

who participated in this study were provided ample opportunities to plan lessons, and on 

several occasions, either assisted in planning or planned entire units. Each of the 

participants commented on feeling relatively confident and comfortable in their ability to 

plan lessons and course units, and even though Rachel admitted not feeling very 

comfortable based on her experience, she felt she could locate resources and ask for help 

when needed. The need for additional help and planning resources was echoed by other 

participants as well, including Susan, Morgan, and Faith. 
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During the interviews, the question concerning the participants’ perception of 

time curriculum was provided by the cooperating teacher typically led to discussion about 

the kinds of curriculum resources provided or utilized during student teaching. There are 

numerous content area resources available for agricultural teachers, both in-print and 

online. The Curriculum for Agricultural Science Education (CASE) is one of those 

resources discussed during the interviews. CASE courses are designed as fully-planned 

curriculum for a number of different agricultural content courses within distinct, 

sequential pathways, accessible by teachers who attend training on utilizing the 

curriculum. Beth, Cole, Nicole, Susan, and Tim, each acknowledged using some CASE 

materials, and expressed mixed feelings about how prepared they felt to use them and 

whether or not they desired becoming certified to teach CASE courses.    

 

Research Design 

“Every methodology rests on the nature of knowledge and knowing…” (Corbin & 

Strauss, 2008). While qualitative research, in general, allows the researcher to better 

understand the inner experience of participants (Corbin & Strauss, 2008), this exploratory 

study utilized a phenomenological approach. “A phenomenological study describes the 

common meaning for several individuals of their lived experiences of a concept or a 

phenomenon” (Creswell, 2013, p. 76). While the study was designed as an exploratory 

phenomenological inquiry, it might also be described as confirmatory, given my own 

desire to test the conceptual framework (Miles & Huberman, 1994). The study also 

sought to utilize an inductive process, leading to the discovery of an emergent over-

arching theme.   
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Phenomenology and Constructivism 

Patton (2002) posited the foundational question guiding a phenomenological 

study is, “What is the meaning, structure, and essence of the lived experience of this 

phenomenon for this person or group of people?” (p. 104). Phenomenology is a useful 

tool to describe how individuals orient themselves to lived experiences, and fosters a 

focused description on what all participants have in common (Creswell, 2013; van 

Manen, 1990). Research on PCK in agricultural education is limited to content 

knowledge preparation and the teachers’ ability to deconstruct content knowledge for 

teaching. The choice to use a phenomenological approach arose from the desire to 

contribute to the small body of literature on pedagogical content knowledge in 

agricultural education by focusing on the specific experiential learning opportunities 

which influenced the development of PCK for one cohort of preservice agriculture 

teachers. 

As preservice teachers participate in their student teaching experience, they are 

asked to draw on prior knowledge and experiences to plan, prepare, and deliver content 

for the purposes of student learning. Presumably none of the preservice teachers in this 

group share the same educational or life experiences; therefore, the constructivist 

perspective of this research focuses on how each of them makes sense of prior knowledge 

and experience for the purposes of teaching (Tobin & LaMaster, 1995); and how they 

construct knowledge for themselves (Kivinen & Ristela, 2003) through the process of 

planning and delivering lessons. The essence of educational constructivism targets the 

active nature of learning and posits that thinking and reflection are productive, creating 
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understanding in the mind of the learner (Kivinen & Ristela, 2003; Thompson & Zeuli, 

1999).  

 

Data Collection 

 Qualitative research does not inherently start and finish at predetermined points of 

interest, but instead involves interaction and connection among various design 

components (Maxwell, 2013). Field notes, lesson plans, and interview transcripts worked 

in conjunction with one another to offer a comprehensive look at preservice teachers’ 

demonstration of pedagogical content knowledge. A qualitative approach assumes the 

difference in natural behavior is the norm, and therefore, a detailed description of the 

phenomenon being studied is needed (Auerbach & Silverstein, 2003). The triangulation 

of these data sources was useful in creating a clearer picture of the phenomena, as well as 

the development of my own understanding and conceptualization of PCK and 

experiential learning. Data for the study were collected in accordance with the 

university’s Institutional Review Board (IRB) guidelines. All participants consented 

voluntarily to participate in the study and were assigned pseudonyms to protect 

anonymity and confidentiality.  

 

Data Sources 

“The best way to learn about people’s subjective experience is to ask them about 

it, and listen carefully to what they say” (Auerbach & Silverstein, 2003, p. 23); therefore, 

semi-structured one-on-one interviews were used as the primary data source for this 

study. However, the fact that teachers can exhibit PCK in different settings (Rice & 
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Kitchel, 2016a) created the need to consider other data sources as well. Each source of 

data has strengths and weaknesses, making triangulation important in qualitative research 

(Patton, 2002). Three sources of qualitative data were collected for this study. Figure 6 

represents the order of data collection. 

           

Figure 6. Order of data collection. Following the observation of teaching, participants 
were provided the interview protocol and asked to review the recording of their teaching 
and use the provided questions to reflect on their teaching, as soon as possible following 
the lesson. Lesson plans from the observation were requested after the observation and 
prior to the interview. The average time between my observation and the interview was 
26.4 days.  
 
  
While the order of data collection remained the same for each participant, the timeline for 

data collection varied among the group, as the participants were located in various parts 

of the state and as far away as northern Washington. Scheduling observations around 

their teaching schedules and my own schedule was challenging and created considerable 

overlap between observations and interviews of each participant.  

Classroom Observations and Field Notes  

According to Patton (2002), observation of the phenomenon in question is useful 

to fully understand the complexity of situations. Each participant was observed teaching 

one lesson, for a total of 10 observations among the group of participants. Field notes 
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taken during my observation of their teaching were analyzed as a data source for the 

purposes of triangulation and to utilize as a means for discussion during the interview. 

Maxwell (2013) stressed the importance of observation as an incredibly meaningful way 

of understanding people’s behavior and the context in which it occurs. Likewise, 

Creswell (2013) highlighted observations as “one of the key tools for collecting data in 

qualitative research” (p. 166). Observations, while limited as a singular data source, allow 

the researcher to confirm things reported in interviews (Patton, 2002).  

According to Henze and Van Driel (2015), specific observational items that may 

be used to capture PCK include instructional methods, control of choices made during the 

lesson, checking for students’ understanding throughout the lesson, and lesson content. I 

sought to observe these specific items during my observation of participants’ teaching, 

and used them as a guide throughout data collection and analysis.  

Post-observation Interviews  

It has been argued teacher cognition cannot be observed directly and only 

inferences about teacher knowledge can be made (Baxter & Lederman, 1999; Smith & 

Banilower, 2015), although a constructivist perspective supports interview data as 

sufficient to demonstrate knowledge. Loughran, Mulhall, and Berry (2004) indicated 

PCK is difficult for researchers to recognize, and even more arduous for teachers to 

articulate. While PCK may be exhibited in the classroom, this particular knowledge for 

teaching is informed by context and developed over time, making it challenging to 

capture in one observation or discussion (Baxter & Lederman, 1999; Loughran et al., 

2004). However, Henze and Van Driel (2015) indicated four elements of PCK 

researchers may attempt to notice or measure when researching PCK: Knowledge about 
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instructional strategies, knowledge about students’ understanding, knowledge about ways 

to assess students, and knowledge about goals and objectives of the topic in the 

curriculum. These items helped guide the development of the interview protocol. 

Interviews were conducted with each participant, following their teaching of an 

agricultural content lesson. Cooper, Loughran, and Berry (2015) found early in their 

research on pedagogical content knowledge that often when they felt they had witnessed 

examples of PCK during teaching, in follow-up conversations the teacher could not 

explain their thinking around PCK or give examples from the lesson. Because a focus of 

this study was on the teachers’ reflections on, and understanding of, their own teaching, 

the preservice teachers were asked to digitally record their teaching during the 

observation of the lesson for further reflection and consideration. To be clear, I did not 

use the video recording as a data source for this study, but asked each participant to 

review the video of their teaching and consider the interview protocol that I provided 

after the observation.   

Following the observation of their teaching, I engaged each teacher in a short 

conversation about their overall feelings concerning the success of the lesson, after which 

I provided the interview protocol (listed below and in the Appendix) and asked that they 

watch the recording of their teaching, while thoughtfully contemplating the protocol 

questions. Allowing enough time for the participants to reflect on their teaching, but as 

soon as possible following the observation, I met with each participant to conduct the 

interview. The shortest amount of time between observation and interview was 5 days, 

and the largest number of days between was 42. The average number of days between 

observation and interview was 26.4.  
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Interviews are often the only way to access information about events which took 

place in the past (Maxwell, 2013), and in this case, the interviews provided insight into 

the teachers’ ability to make sense of their own teaching. In addition, discussion about 

one’s teaching is an interactive way to think out loud, solve problems, and construct 

knowledge and understanding (Thompson & Zeuli, 1999). The teachers’ reflection on 

their own teaching, captured in the interviews, allowed for analysis of the presence or 

lack of experiential learning events that may have informed the teachers’ PCK.  

The initial interview questions remained the same for each participant; however, 

the teaching content and, therefore, focus of the interview and follow-up questions, 

varied between participants. The interview protocol was derived from two sources, the 

CoRe (Content Representations) developed by Cooper, Loughran, and Berry (2015) for 

pedagogical content knowledge research on science teachers (see Figure 3), and two 

recent studies in agricultural education by Rice and Kitchel (2015b, 2016b). Questions 

were peer reviewed by experts in science and agricultural education at Oregon State 

University familiar with qualitative research and interview techniques for data collection. 

Interviews were audio-recorded and transcribed verbatim. Preliminary interview 

questions included: 

1. What are the things that prepared you to know the content for this lesson? 

2. What are the most important concepts in this lesson? 

3. What strategies or methods did you use to teach this lesson? Why? 

4. Did your students meet the objectives? What evidence do you have to support 

this? 
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5. What else do you know about the content that you did not share with the 

students in this lesson? Why? 

6. What experiences have you had that prepared you to teach this lesson? 

7. What difficulties and/or limitations are associated with teaching this lesson? 

8. When you have the opportunity to teach this lesson again, what will you do 

differently? Why? 

Lesson Plans 

The corresponding lesson plan for each participant was analyzed for evidence of 

PCK including content preparation and knowledge, deconstruction of content knowledge 

for teaching, and targeted supports for students’ understanding. This type of document 

analysis provided a look at another aspect of teaching: the forethought and planning that 

went into teaching the lesson. Additionally, lesson plans are another representation of 

knowledge bases needed for teaching, including Teacher Professional Knowledge Bases 

(TPKB) and Topic Specific Professional Knowledge (TSPK), and an indication of the 

teachers’ construction of knowledge and understanding about the content, as well as their 

effort to foster construction of knowledge and understanding for students.     

 
Data Reduction 

 After careful consideration of the participants and data collected, I made the 

decision to set aside data from four of the participants, and use data from the remaining 

six participants to represent the findings of the study. Pseudonyms for participants whose 

data was included in the findings are bolded in Figure 5. However, realizing the value of 

the data collected from all the participants, I made the decision to include the data from 
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the excluded participants as a measure of credibility. More details about how data 

excluded from the findings was utilized can be found later in the chapter.  

Data reduction is an important part of the data analysis process (Miles & 

Huberman, 1994). Initial analysis of the transcripts revealed similar emerging themes 

among all participants suggesting theoretical saturation; therefore, findings and 

conclusions for this study will be based on six purposefully selected participants, who are 

representative of the whole group. Beth and Cole both had extensive production 

agriculture and FFA experience. Neither Morgan nor Faith had any FFA experience and 

did not have the opportunity to take high school agriculture courses. Their production 

agriculture experience was relatively similar. Rebekah and Rachel each had significant 

FFA experience and had varied production agriculture experience. Participants who were 

excluded from these findings may have contributed individually to the overall 

understanding of the lived experience, but as Miles and Huberman (1994) argue, selected 

qualitative data can serve to sharpen the focus of the analysis, and alleviate data overload.   

Relevant text from the descriptive data (Figure 5) was marked to help inform the 

study. However, the text resulting from these questions was not directly coded with the 

codebook; the codebook was developed from the conceptual framework and not 

necessarily applicable to those responses of the lived experience of teaching the lesson. 

Because “the meaning or essence of a phenomenon is never simple or one-dimensional” 

(van Manen, 1990, p. 78), it was important to consider this descriptive data in drawing 

overall conclusions about the phenomenon. PCK has been identified as very topic-

specific (Friedrichsen & Berry, 2015); presumably whether or not teachers were able to 

rely on prior experiences to inform their topic-specific content knowledge may have had 
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an influence on their PCK in the observed lessons. These descriptive data will be 

discussed further in Chapter 5, as they relate to the overall discussion of the findings.  

 
  Data Management and Analysis 

Teachers ought to possess a deep understanding of the content they teach, 

including meanings and connections, along with the ability to see necessary procedures 

through the eyes of the students (Ball & Cohen, 1999). In addition to the observation and 

documentation of PCK in-action, this study also sought to explore the teachers’ previous 

experiences which assisted in their understanding of the content and ways of breaking-

down and teaching the content for student understanding.   

Data Management 

 The NVivo 11.4 qualitative software program was the primary source for 

managing the data. All interview transcripts, field notes from observations, and lesson 

plans were loaded into NVivo. These data, along with memos written during analysis, 

were organized in folders for each participant in the study. Interview transcripts were 

coded in NVivo, and the Query function allowed for location and comparison of coded 

text within and among the transcripts. Field notes and lesson plans were primarily hand 

coded, and scanned copies were loaded into NVivo for triangulation with interview data. 

A screenshot of the data organization in NVivo can be found in Figure 7. Additionally, I 

kept a field notebook throughout the study, which included field notes from observations 

and interviews, memos and notes written throughout data collection and analysis, and 

other items and documents related to the study (i.e., copy of the conceptual framework, 

interview protocol, potential follow-up questions).  
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Figure 7. A screenshot of data organization in NVivo for Mac 11.4. Data sources 
included interview transcripts, lesson plans from the observed lesson, and field notes 
from each observation and interview, and were filed in the “Internals” folder. Researcher 
and member check memos were filed in the “Memos” folder and linked to corresponding 
participants.   
 
 
Data Analysis 

Moustakas (1994) recommended first reading through transcripts to get a sense of 

the phenomenon. Transcripts from the first two completed interviews were read through 

and relevant text was marked and initially coded by hand, with codes based on the 

conceptual framework. “Conceptual frameworks and research questions are the best 

defense against overload” (Miles & Huberman, 1994, p. 55). Furthermore, many 

qualitative approaches vary along a continuum between inductive and deductive (Patton, 

2002). These initial deductive codes were a useful way to begin understanding the 

participants’ lived experiences of teaching, as well as their reflection on how they learned 

content or learned to teach the content, and were combined to create the codebook that 

would be used for the remainder of data analysis. Figure 8 represents the order of events 
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during data analysis. Further explanation of the individual steps can be found in other 

sections of this chapter.  

 

Figure 8. Order of events during data analysis. The deductive codebook was developed 
from the conceptual framework, then revised after initial coding and used to code the 
remaining data. Member checks were implemented on two occasions and a peer review 
and debrief was utilized to verify emerging themes.    
 
 

Codebook and coding.  

The initial codebook was revised (Figure 9) after hand coding the first two 

transcripts, and all six of the transcripts were loaded into NVivo and coded using the 

revised codebook. Any qualitative approach should remain open and flexible to allow for 

thorough exploration of the phenomenon (Patton, 2002), and Miles and Huberman (1994) 

suggest code revision should be incorporated in any coding process. According to van 

Manen (1990), reflection, clarifying, and understanding the structure of the lived 

experience, is critical to grasping the essence of the phenomenon. Therefore, the 

deductive coding process allowed me to begin understanding the structure and meaning 

of the phenomenon by pulling relevant text from the transcripts. Deductive coding is 

often utilized in qualitative research when initial codes are developed before fieldwork or 

analysis from a conceptual framework, research questions, or variables of interest to the 
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study (Miles & Huberman, 1994). I was not attempting to develop a grounded theory; 

therefore, the deductive coding process was suitable for this phenomenological inquiry 

(Creswell, 2013), and led to a more complete understanding of how these participants 

experienced planning for teaching and the practice of teaching content.  

 

AC	
Abstract	Conceptualization	
-thinking	about	how	the	experience	could	be	different,	planning	for	the	future	or	the	next	experience/lesson	
	

AMP	
Amplifiers	
-knowledge	is	passed	through	the	lens	of	the	teacher	
-teacher	has	chosen	to	utilize	some	knowledge	for	the	benefit	of	the	students	
	

BC	
Breaking	Down	Content	
Breaking	down	content	for	student	understanding	
	

CK	
Content	Knowledge	
Content	knowledge	is	evident	during	classroom	practice	(also	linked	to	TPKB)	
FIL	
Filters	
-teacher	has	applied	a	personal	filter	to	a	knowledge	base	for	the	benefit	of	students	
	

PCK	
Pedagogical	Content	Knowledge	
-KNOWLEDGE	OF,	reasoning	behind	and	planning	for	teaching	a	particular	topic	in	a	particular	way	for	a	particular	
purpose	to	particular	students	
-personal	knowledge	that	lives	in	a	specific	experience	
-Reflection-on-action	(seen	primarily	in	planning)	
	

PCKS	
Pedagogical	Content	Knowledge	and	SKILL	
-based	on	PCK	
-the	ACT	of	TEACHING	a	particular	topic	in	a	particular	way	for	a	particular	purpose	to	particular	students	
-Reflection-in-action	(in	the	moment)	
	

REF-E	
Reflection	on	Experience	
-reflecting	on	personal	experience	to	enhance	current	PCK	and/or	PCK&S	
	

REF-T	
Reflection	on	teaching	experience	
-Reflecting	on	prior	teaching	experience,	either	the	current	lesson	or	another	

 
Figure 9. Excerpts from the codebook. Initial codes were developed from the proposed 
conceptual framework for the study, then revised after initial coding. The complete 
codebook can be found in the Appendix. 
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 In addition to coding the interview transcripts, I utilized the codebook to code my 

field notes from the observations of participants’ teaching. I also made marginal remarks 

and reflective notes in my field notebook throughout the observations, interviews, and 

data analysis process. Constantly reviewing my field notes during analysis of the other 

data sources was helpful in identifying themes which were emerging from the data. 

Likewise, utilizing the same codes across each of the data sources provided a way to link 

the data sources to one another, creating a more thorough analysis and understanding of 

the phenomenon in relation to the proposed conceptual framework that guided the study.  

Multiple codes. 

 Frequently, I applied multiple codes to text from the interview transcripts or my 

field notes. Saldaña (1994) referred to this as “Simultaneous Coding” (p. 62), and 

explained it can be useful when selected segments of data suggest multiple meanings. 

Saldaña (2009) cautioned against excessive use of simultaneous coding; however, the use 

of multiple codes allowed me to utilize the Query function in NVivo to determine 

relationships between codes. Since the focus of the study was on the connections between 

two constructs, simultaneous coding was useful for identifying those connections. Figure 

10 shows examples from two participants when multiple codes were applied.  

     

Figure 10. Screenshots from NVivo showing the use of multiple codes.  
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In the first example, Cole was discussing using actual media components from a 

hydroponics system for students to examine. There was evidence of the forethought that 

went into planning this segment of the lesson (PCK), as well as his acknowledgement of 

the context (CON) of the classroom and reflection on his teaching experience (REF-T). 

This segment of data also represents the act of teaching this specific component of the 

content (PCK&S). In the second segment, Beth was reflecting on her own learning 

experience (REF-E) and applying that knowledge to her understanding of student 

learning, which was the driver for how she planned to teach that specific portion of the 

lesson (PCK).  

Memos. 

 Conceptual, theoretical, or analytic memos serve to tie together different pieces of 

data, and may take shape as thoughts or ideas, sentences, paragraphs, or even multiple 

pages (Miles & Huberman, 1994). I utilized memo writing throughout data collection and 

analysis, specifically as way to process my own observations and thoughts about the 

research questions, conceptual framework, and data. I primarily recorded memos in my 

field notebook, but also loaded typed memos into NVivo and linked them to other data 

sources. Additionally, I utilized memos for member checking, in order to include the 

participants in the data analysis procedure (Creswell, 2013). More information 

concerning member checking can be found in the following sections.   

Cognitive mapping. 

 Throughout data analysis I utilized WiseMapping online cognitive mapping 

software to help visualize emerging thoughts and themes (see Figure 11). The cognitive 

map worked in conjunction with other data sources (i.e., field notes, memos) to help me 
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make sense of the phenomenon from the participants perspective. Perhaps more 

importantly, the cognitive map helped me find connections between the various emerging 

ideas, and visually display them in a map to organize my thoughts.  

 

Figure 11. Screenshot of the cognitive map created with WiseMapping online cognitive 
mapping software. The cognitive map was utilized throughout data analysis and fostered 
visualization of emerging thoughts, ideas, and key data points to support the findings.  
 

Credibility and Trustworthiness 

Triangulation 

Triangulation is collecting multiple sources of data that may provide 

corresponding or supporting evidence (Ary, Jacobs, & Razavieh, 2002; Creswell, 2013). 

Field notes, lesson plans, and interview transcripts were analyzed as a means of data 

triangulation for this study. For instance, as I reviewed the lesson plans provided by the 

participants I was able to refer to remarks and comments from my field notes from the 
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observation of their teaching to triangulate findings in the interview data. Baxter and 

Lederman (1999) cautioned researchers about relying solely on observational data when 

attempting to notice or measure PCK, as PCK is derived largely from the personal 

knowledge teachers have developed through experience. In most cases, a teacher could 

not possibly utilize all they know about specific content in one observation; therefore, 

using my field notes from the observations, along with memos written throughout data 

collection and analysis, was a useful way to corroborate themes emerging from the 

interview data.  

From a constructivist perspective, teachers transform experiences and knowledge 

into new knowledge for teaching (Cochran, DeRuiter, & King, 1993). This construction 

of knowledge is often best articulated by teachers, rather than observed by a researcher 

(Baxter & Lederman, 1999); therefore, the interview data was critical in the 

understanding of the phenomenon. When triangulated with the other data sources, the 

coded transcripts fostered the emergence of themes which shaped the findings of the 

study.   

Researcher Bias  

I attempted to maintain reflexivity throughout the study by recognizing and 

bracketing my own biases (Creswell, 2013). Reflexivity has been identified as a strategy 

to increase neutrality and confirmability of the researcher (Ary, Jacobs, & Razavieh, 

2002). Maxwell (2013) noted the goal in reflexivity is to recognize the effect the 

researcher has on the findings and attempt to use it productively. One key to being 

reflexive throughout the study was through memos written and remarks noted in my field 

notebook. As indicated above in my positionality statement, I acknowledged my 
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influence on and relationships with the participants and remained cognizant of the 

unavoidable effects on the findings through these reflexive memos. Member checking 

and peer review and debrief (Creswell, 2013) also helped confirm my interpretation and 

analysis of the data.   

Audit Trail 

I maintained a field notebook throughout the study, which included field notes 

from observations and interviews, as well as supporting documents, memos, and notes. In 

addition, all of the collected data was managed utilizing the NVivo qualitative software 

program. Each of these strategies created an audit trail of materials to document the 

process and enhance the dependability of the study (Ary, Jacobs, & Razavieh, 2002).  

Member Checking 

 Throughout the coding process, relevant text was highlighted, synthesized, and 

compiled into memos, some of which were used for member checking (Creswell, 2013). 

Maxwell (2013) referred to respondent validation as requesting feedback about the data 

and conclusions from those being studied. Besides allowing me to analyze and synthesize 

each interview independently, memos provided the opportunity for participants to check 

my understanding of their reflection on and thinking about their teaching. Member 

checking was employed on two different occasions during the study (Creswell, 2013). 

Following the first two completed interviews and transcription, the two participants were 

provided a synthesis of their interview, to confirm accurate interpretation of the data 

(Maxwell, 2013). On one other instance, feedback was solicited from all six participants 

about emerging themes and conclusions (Maxwell, 2013).  
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Peer Review and Debrief 

 An additional measure of credibility and trustworthiness implemented was a peer 

review and debrief with colleagues. Interview data from the four participants not 

represented in these findings was provided for two colleagues, a faculty member and 

fellow graduate student. These peers were provided with the context and background of 

the study and asked to review the transcripts and mark relevant text. They were free to 

begin coding, if applicable, or draw their own conclusions about emerging themes. We 

met together and discussed their conclusions, which largely aligned with my own 

findings. They each challenged my thinking and provided additional confirmation of my 

analysis.    

Summary 

 This study sought to explore the connections between experiential learning and 

pedagogical content knowledge in preservice agriculture teachers. Chapter 3 explained 

the methods used to investigate the research questions, including a description of the 

research setting and participants, methods of data collection and management, specific 

explanation of data analysis procedures, and strategies for maintaining credibility and 

trustworthiness.  
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CHAPTER 4: FINDINGS 

 
Introduction and Overview 

In the study of how to promote excellence through education, an on-going debate 

is whether or not “excellence is something fostered in individuals – by enhancing their 

inherent mental abilities, their knowledge, or their personal efforts to excel – or whether 

excellence is a product of particular institutional practices” (Ferrari, 2002, p. vii). I began 

this study wondering about the courses of action an agriculture teacher education 

program might take to help preservice teachers foster pedagogical content knowledge 

(PCK) through well-developed experiential learning opportunities, in order to develop 

their expertise in teaching. To reach this seemingly lofty goal, it seemed appropriate to 

begin with an exploration of the connections between experiential learning and PCK in 

preservice agriculture teachers.  

This chapter will identify the main theme which emerged from analysis of the 

three data sources. Context will be explained in two distinct ways, the context for 

learning and the context for teaching. Instances of developing PCK will be discussed, 

including observations of learner-centered and teacher-centered instruction, and the 

relationship between PCK and PCK&S as observed among the participants. The 

importance of reflective observation and abstract conceptualization to the development of 

PCK will be included in this chapter as well.  

Purpose of the Study 

 The purpose of this study was to explore the connections between experiential 

learning and pedagogical content knowledge (PCK) in preservice agriculture teachers. 
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More specifically, utilizing a conceptual model for teacher development as a framework, 

this research sought to explore the development of topic-specific professional knowledge 

(TSPK) through experiential learning opportunities to examine how preservice teachers 

apply personal amplifiers and filters to develop PCK for teaching agricultural content. In 

addition, the importance of reflective observation (RO) and abstract conceptualization 

(AC) to the development of TSPK and PCK was considered.  

 
Context 

Context emerged as an important theme for describing the lived experiences of 

these preservice agriculture teachers. However, it became apparent that an important 

delineation was needed to describe context as a theme. In this study, the context in which 

participants learned content and the context in which they planned for and taught content 

for student understanding were both evident, and quite different. The felt need to learn 

emerged as an important component within the context for learning. Context for teaching 

is shaped by the use of context as a filter or amplifier, and the learning environment.  

Context for Learning  

In general, for participants, the experience learning content was equally as 

important as the content itself. Participants who had learning experiences that were 

interactive, commented on remembering and valuing those the most. Beth stated: 

…our labs were always pretty neat and interactive…the classes that I felt like I 
got the most from, you know, like our reproductive physiology class with 
[professor] I really liked because we had some really neat hands on lab activities 
to do…microbiology was another really cool one because we did a lot of things… 
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Beth also said, “I guess my memories of those classes that had those interactive 

components probably helped prepare me for what we’re doing now, because I know those 

were the classes I enjoyed most.” 

Rebekah, who purposely took a welding course at a community college before 

student teaching acknowledged the influence her learning experience had on her own 

teaching, and said the following: 

I took the welding class at [community college] fall term and that was super 
helpful and I think it was particularly helpful, not only for my own understanding 
of…skill development, but I think it was also helpful that the welding teacher at 
[community college] was a former high school welding teacher…so he was kind 
of able to help develop the content a little differently for me, so that I could apply 
it in the classroom. 
 

 In some instances, participants compared various learning experiences related to 

content they were teaching. Morgan commented on her animal science knowledge which 

she developed through personal experiences and courses at a community college. She 

stated, “…it was easier to, it seems, looking back, it seemed like [community college] 

was easier to connect the curriculum that I was learning in class to the previous 

experience. Was that called ‘schema’?” When asked, she continued comparing her 

experiences learning animal and plant science content: 

 …it seemed easier to be able to do that because I had a deeper experience of  
raising animals…at [university] when I took all my plant classes…because of the 
caliber, and the rigor of academic, choice of academics is, is higher... is more 
extreme…a lot of it was retained to pass an exam and I couldn’t tell you where it 
went… 
 

 Cole remarked about the fact he had a variety of experiences related to plant 

science and hydroponics that made him confident to teach the lesson: 

 I kind of knew just the basics of plant growth and what they need as far as  
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nutrients, just from my experiences on the farm and my experiences growing 
plants and some of my classes at [university], I took a couple of classes where we 
talked about electrical conductivity and basically growing plants in a greenhouse 
system. So, I guess it was a combination of areas that I got that background 
knowledge from.  
 
It was also evident when there had not been a prior learning experience in the 

specific content area, or when learning experiences in the content area had not made an 

impression that might have affected participants’ teaching. I observed Faith teach an 

agricultural leadership lesson on commitment. When asked about prior leadership 

experience, Faith responded: 

No, I haven’t taken any leadership classes. I think the closest thing is I was really  
involved with leadership in 4-H. Well, I guess I have taken a couple of leadership  
classes. I don’t remember what class it was, though.  
 

Rachel taught an agricultural science lesson on mitosis and meiosis. When asked about 

learning the content she answered,  

I think I was taught it in high school, but my clearest memory is college…So, it 
was, I think, my junior year when I finally took those biology series. So only two 
years ago, but, I didn’t remember a lot. 

 

The context in which previous learning experiences occurred contributed to how 

the participants thought about and planned for teaching. In some instances, it was evident 

the context for learning content was the only point of reference in their thinking about the 

content or planning to teach. In other cases, the immediacy in which the content needed 

to be learned in order to teach became altogether a different learning experience.  

Felt need to learn. 

The felt need to learn changed the dynamic of the learning experience. When 

there had not been previous learning experiences in the particular content area, the 
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preservice teacher often relied on direct instruction from the cooperating teacher, learned 

the content through planning to teach, or some combination of rapidly gathering content 

knowledge to be able to teach. Faith stated:  

Well, there was a teaching…a teacher book for that curriculum…I read that  
and then I read the student’s version also. And, [cooperating teacher] kind of  
walked me through what she does with that or what she planned to do with it. I  
don’t know if she has ever used it. I think they’re brand new books.  
 

Morgan, who estimated her cooperating teacher provided 90% of the resources she used 

for student teaching said: 

…he supplied me with an overwhelming number of textbooks that I would  
take home and study at night…stuff from college…my work in college, plant 
propagation class…working with my CT in the greenhouse previously...watching 
him give directions on what he wants to happen with the plants…he’ll, teach one 
lesson and the next time I’ll do it. Just pretty much the exact same way he does it. 
Just his little shadow.  
 

While she did indicate relying on resources from content courses she took in college, 

Morgan chose her cooperating teacher because she felt he exhibited the qualities of a 

teacher she wanted to emulate. She acknowledged feeling unprepared in both content and 

pedagogy knowledge bases, and her felt need to learn was often revealed in her relying 

on the cooperating teacher to give directions or teach parts of the lessons for which she 

was uncomfortable or felt unable to meet his expectations.  

Rachel also felt she possessed limited, surface-level content knowledge due to 

inadequate previous learning experiences, and indicated her felt need to learn as well. She 

commented, “It did come back to me and I feel like I learned it better having taught it 

now than when I was trying to learn it in college because it was…just for the test…in 

college.” The felt need to learn also emerged when talking about teaching shop-related 
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agricultural mechanics courses with Rebekah, an area of content preparation in which the 

preservice teachers in this particular program often lack experience. She said:  

I think that when I found out that I was teaching four shop classes, I kind of went 
into a panic mode and started talking to everyone I know about how I was going 
to be teaching four shop classes and that I was going to be lucky if none of my 
students blew anything up or lost any body parts. 
 

Rebekah also stated, “I think it also made me super, hyper-aware when we were in 

classes fall term, to everything shop related.” Additionally, Beth reflected on her 

preparation for the reproductive systems animal science unit she was teaching when I 

observed and said, “When I started the repro unit for animal science…I spent a lot of 

hours just refreshing my memory on the content,” another indication of the felt need to 

learn, or re-learn, content for teaching. 

 Some of the participants suggested when specific content areas were interesting to 

them personally, the result was typically a more profound learning experience, whether 

from a previous learning experience or from learning the content in preparation to teach. 

Essentially, they were often more motivated to learn because of their interest in the 

content area. Morgan commented, “…you can’t take a[sic] English teacher to be an Ag 

teacher when the English teacher doesn’t want to learn about agriculture.” She also said, 

“I know I still need to learn a lot…I admit that and I admit my desire to want to learn the 

content.” Likewise, when talking about his experience teaching hydroponics, a lesson he 

had only taught once previously in a micro-teaching scenario, Cole discussed how he had 

not previously learned about hydroponics before preparing to teach his micro-teaching 

lesson, and that it required quite a bit of research and planning in order to teach. Cole also 

indicated that he was very intrigued by and excited about the potential for large-scale 
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hydroponics systems. He said, “I just think that hydroponics is kind of a cool subject.” 

Cole presumed that his interest in the subject area was reflected in the students’ 

motivation to learn and engagement during the lesson. He said:  

Rarely, rarely are they that engaged…that class was really big in 
hydroponics…there was like two or three students in there, that they were really 
into it, so they were kind of pushing the rest of the class. But it seems like 
students generally aren’t that engaged in the material.  
 

 The context in which the participants either learned the content, or had 

experiences they could relate to the content, was evident in how they understood or made 

sense of their learning experiences in order to plan for and teach the particular content. 

Often, participants had a felt need to learn, or re-learn, the content in order to be able to 

break it down for student understanding. Reflecting on prior learning experiences was 

important for the participants. Equally important was the fact that in some cases, there 

were no prior learning experiences that seemed relevant to the content, therefore 

conceptualizing how to use newly acquired content knowledge for teaching was critical.  

Context for Teaching 

 Whether or not participants were able to reflect on prior learning experiences to 

plan for teaching made a difference as to how they thought about the content. Several of 

the participants were able to break down content for student understanding, based on their 

own learning experiences. Rachel said, “I had to review it and then I also had to read… I 

had to simplify it and modify it for my students.” For Rebekah, learning how to weld 

helped develop the context for how she thought about teaching, “…because it was 

something that I was super invested in being good at and learning more about because it’s 
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not my skill set and I wanted to be confident.” When talking about how she plans for 

teaching, Beth stated: 

But, for me, I know, learning these kinds of things, I always struggled with not  
being able to see it and I know a lot of kids struggle with that, so incorporating  
some kind of activity where they can see it always helps. 
 

Cole utilized his personal experiences to break down the important concepts in the lesson 

for student understanding: 

 …most people, especially if they don’t have any experience in hydroponics, they  
don’t realize that you can grow plants without soil…so I think that was the most 
important thing: just for them to realize that there’s another way to do it and, I 
guess some of the important things were realizing why you would want to grow it 
in water, just plain water, as opposed to having dirt medium. 

 
He went on to say, “I think I spent a lot of time on those concepts just so the kids could 

understand why you would even want to grow something in a hydroponic system”. 

Participants described and utilized the context for teaching in various ways.  

Evidence of the participants’ thinking about the content was also found in their 

lesson plans. For instance, Rebekah’s lesson plan was nothing more than a few jotted 

notes about the class opener and closer, indicating she was comfortable facilitating 

students working in the shop and managing the time and activities. Rachel’s lesson plan 

was also concise, although 50 minutes of the scheduled 75 minutes was to be used for 

watching a video, followed by a PowerPoint lecture with guided notes. The remainder of 

the scheduled time was allotted for an interest approach and review activity, likely an 

indication of her admitted surface-level understanding of the content.  

I observed Cole place components of a hydroponics system on the tables in the 

classroom, before students arrived. As an interest approach, he asked the students to work 

together and attempt to identify the individual components, then speculate about their 
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purpose in a hydroponics system. This was an unscripted discussion, but highlighted 

Cole’s personal knowledge of the components and willingness to use the context of the 

learning environment to guide students’ thinking.  

Context as a filter or amplifier. 

At times, participants were able to filter or amplify their own knowledge bases, 

based on the context for teaching. Rachel, Beth, and Cole each identified the age, 

maturity, and abilities of their students, which contributed to how they thought about 

planning for the lesson. Rachel said, “I had to simplify it and modify it for my students, 

so having to rewrite everything, um, that also helped me.” She continued:  

I didn’t use the PowerPoint that I found…the bullet points were really long  
sentences…they used pretty big words. Some of them I even had to look up.  
And, it’s a very, as we discussed earlier, a very content heavy subject. So, I didn’t  
want them to sit there and stare at the screen… 
 
Morgan was the only participant who had the opportunity to teach the same 

course at different times during the day, and used the time between the two class periods 

to filter or amplify her knowledge bases depending on her perception of the effectiveness 

of the first lesson, in order to prepare for the next class period: 

I would test things in first period and I would make adjustments…if I needed  
to add any more detailed instructions; or if I needed…built in more time; if I  
could incorporate groups differently; I would adjust throughout the day. 
 

Morgan was able to reflect on her teaching in-the-moment and begin to conceptualize 

about ways to improve student understanding. She was also, almost immediately, able to 

enact the adaptations to the lesson and test her new conceptualizations.  

 Faith acknowledged not having any prior experience teaching leadership, 

although when she was recalling being involved with 4-H, she said, “I tried to participate, 
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basically, in as many activities as I could in the community and I tried to get the other 

members in the Youth Council to publicize 4-H throughout their schools”. Perhaps she 

was attempting to make the connection between her own commitment and that of her 

students. When asked about the most important concepts of the lesson, she commented, 

“I wanted them to see the difference between involvement and commitment and, how, as 

a member in FFA they could be an advocate for agriculture”. 

The subject matters.  

Given the diversity of content areas and lessons observed, there was some 

expectation that the specific subject area of each lesson would have an influence on how 

the participants thought about the content. Cole stated, “…when I’m teaching, I feel like I 

want the kids to know why I’m teaching them what I’m teaching”. A few of the 

participants selectively filtered content based on their own limited understanding, which 

likely influenced the delivery of the lesson. The lesson I observed Morgan teach began 

with animal science, but then she moved the class into the greenhouse to transplant plugs 

into pots for an upcoming plant sale. Morgan admitted not feeling confident with the 

content beyond what she taught during the animal science lesson, yet expressed some 

level of confidence with animal science, in general. When asked about her content 

knowledge, she said, “I actually have the experience of raising animals, and growing 

animals…I don’t have the experience of growing plants.” She also said: 

…the basic needs and the basic ability to hold a conversation about animals feels  
a lot more comfortable than it does about plants…my academic language isn’t  
perfect for it, but I feel a lot more comfortable talking about the reproductive  
structures of, of the pig, or a cow, than plants. 
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Cole acknowledged the need to filter content for subject areas in which he did not 

feel confident. He said: 

There’s times where I won’t include something…because I don’t feel super 
comfortable about all the material in it and so…if I tell them that and they ask me 
a question, a clarifying question, I might not be able to answer it real [sic] well.  

 
Rachel also admitted her surface-level content knowledge likely affected confidence to 

teach the lesson on mitosis and meiosis: 

I didn’t have a lot of time to learn it and…it’s a little bit more difficult concept for 
me to handle and to grasp myself, so there isn’t a whole lot more knowledge that I 
knew that I didn’t share with them…it’s kind of all I knew is what I told them. So, 
I was kind of hoping it wouldn’t go any further…because I didn’t have the 
answers for them. 

 
The subject matters on many different levels. In some instances, the participants 

were motivated and excited by the content area, which was generally evident in the 

observations of student engagement and participation. Yet in other situations, a lack of 

experience in the content area often resulted in recognizable disinterest among the 

students. The subject areas had an influence on the confidence of the participants, as well 

as the pedagogical practices utilized for student understanding of content. The diverse 

subject areas in this study also had an influence on the nature of the learning 

environment.    

Learning environment.  

The context for teaching was evident in the way participants began to 

conceptualize teaching the lesson again, and was generally based on the learning 

environment in which they taught the lesson I observed or a previous learning experience. 

Generally, the participants believed students preferred interactive, hands-on learning, 
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largely because those were the learning experiences that were more in-line with their own 

preferences for learning. Beth stated: 

…our labs were always pretty neat and interactive…the classes that I felt like I 
got the most from…like our reproductive physiology class with [professor] I 
really liked because we had some really neat hands on lab activities to do. 
Microbiology was another really cool one because we did a lot of things… 
 

Beth’s attitude was apparent in the way she organized the room for the lesson I observed, 

as well as in her lesson plan. It was clear there was a large amount of content, but the 

lesson was broken into chunks by activities designed to get the students out of their seats 

and moving around the room, including microscopes stationed in various locations 

around the room for students to view chromosomes in onion samples.  

While it was an unrelated content area, Rebekah provided an example of a 

learning experience that directly informed the way she thought about the learning 

environment she wanted to create for her students. She said: 

I was feeling really challenged in feed rations and so, [high school agriculture 
teacher] had me sit down and plan out my feeding schedule from that day to fair 
and rate of gain and different fat contents and all that kind of stuff to figure out 
feed ratios… and so that was the way that she, kind of, adapted lessons to my 
needs. 
 

Rebekah planned and facilitated the class I observed in much the same fashion. She 

opened the class discussing industrial-quality welds, establishing her level of expectation 

for the kind of work students should be doing. Once the class moved into the welding 

shop, students were free to continue working on assignments and projects while Rebekah 

moved around to observe, offer suggestions and encouragement, and demonstrate 

appropriate techniques for the various equipment being used. Each interaction with a 
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student or group of students, was different than the previous, indicating her willingness to 

adapt her own teaching style depending on the context of the learning environment.  

Morgan identified the context of each learning environment is different, which 

she viewed as a challenge for making comparisons between lessons taught in different 

class periods. She contemplated the idea that no matter how she attempted to 

conceptualize and adapt content delivery, the context of the learning environment 

remained an important factor: 

I was trying to replicate the exact same lessons…the same content and the same  
activities. But, that meant no matter what, because I was making those  
adjustments to better serve the students, that they couldn’t, they could not be the  
same.  
 

Morgan’s lesson plan consisted of a few structured PowerPoint slides outlining her 

expectations for behavior and learning outcomes for the class, as well as instructions for 

the activity to be included in the lesson. Presumably, this structured outline for the class 

allowed for some equalization of the context of the learning environment among all her 

classes.  

Faith indicated the context of the learning environment was a factor contributing 

to how she thought about the content for teaching, specifically for the lesson I observed: 

 There was a huge difference in engagement, when we were talking about  
leadership that day. Because most of the students in that class, they get, I think, a 
little more laid back because they’re all officers and they all know each other and 
they have a really good relationship with [cooperating teacher], so they didn’t 
exactly take the class as a whole serious[sic], but I saw them really engaged on 
that day. 
 
When asked about how she would teach the lesson differently, Faith said: 
 
I also wish I would’ve done this lesson at the beginning of the trimester, but I  
didn’t know about the book until the last week… I wish I would have found some 
more examples, maybe of people that they know or, maybe events that have 
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happened where they could’ve, related it to their own lives? And, I also wish I 
would’ve been more prepared for, some deeper questions to, get students thinking 
about how they could become more, committed. 
 
Rachel also discussed how she might facilitate the lesson I observed, differently 

next time: 

I feel like even for this class I would have done it different. [cooperating teacher] 
only gave me one day to teach this material and if I were to have done it my own 
way, I would’ve at least gave[sic] them two or three days. Because they needed 
one day of me explaining the material and then the next day to figure it out for 
themselves. 
 
Cole alluded to the context of the learning environment contributing to student 

involvement in the lesson. He said, “that class…the majority are higher achieving 

students, and so they’re generally going to have more interest in what you’re teaching.” 

On the other hand, Rachel and Beth each had large classes of primarily freshmen 

students, which they both indicated had a direct influence on how they thought about the 

content in terms of planning and teaching. In both cases there were clearly planned 

grouping strategies in place, in the lesson plans and executed during my observations. In 

addition, bot Rachel and Beth utilized guided notes with their students during the lecture 

portions of the lessons, which seemed to help both teachers and students manage the 

learning environment. As previously noted, the lesson I observed Rebekah teach took 

place in the welding shop. The context of the learning environment resulted in Rebekah 

seeing herself more as a facilitator for student learning, rather than a teacher of content, 

often demonstrating procedures with certain tools or equipment then stepping aside to 

allow students to practice.  
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In each case, the learning environment was created as the result of participant 

planning for teaching content, and directly influenced how participants thought about 

planning and teaching content.  

Summary: Context for learning and teaching 

While context was distinctly described in two ways, it was also evident that the 

context for learning and the context for teaching informed one another. Context proved to 

be an interesting point of reference as an observer. Participants discussed the differences 

between teacher centered instruction and learner centered instruction and mostly 

indicated wanting to provide learner centered instruction, however, many of the lessons I 

observed were quite teacher centered. When prompted about how the lesson could have 

been more learner centered or what could be done differently, participants began 

reflecting on and conceptualizing about how they would prepare differently, amplify or 

filter the content for student understanding differently, or facilitate student learning 

differently. Beth stated, “I just felt like I could have made it a little more student 

centered, but they needed to get that information, they needed to have it in their notes so 

they can study it later.” Rachel said, “…there is a difference between having notes and 

fully understanding.” She added:  

I think that it’s important sometimes to maybe teach them a little bit first and then  
let them go. But I feel like if I had more than one day, I would’ve been less…  
rushed and…could’ve taught them a little bit and then let them chat with  
their table group members about it. Or, made it more discussion based. And I  
guess I could’ve incorporated that in my PowerPoint. 
 
In the context of the classroom, in general, participants seemed to resort to lecture 

and notetaking to provide information and content for students. On the other hand, when 

the class moved from the classroom to another space (i.e., greenhouse, welding shop), the 
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teachers’ demeanor changed and therefore, their pedagogy became different as well. 

Evidence of these differences were found throughout participants’ lesson plans and 

witnessed in my observations of their teaching. Whether or not participants had the 

ability to make the connection between the context for learning and the context for 

teaching was evident in the way they planned for teaching and executed their teaching 

plan during the lesson.    

 

Reflection and Conceptualization are Equally Important  

Reflection and conceptualization emerged throughout data collection and analysis 

as being important, both to the participants’ lived experiences and to my understanding of 

how they were making sense of their experiences. The interview process prompted the 

participants to reflect on this particular lesson, as well as recall previous experiences that 

may have helped them learn the content or learn how to teach the content. While the 

participants recognized the need for reflective thought, in some cases, they also 

established the importance of being able to conceptualize how the lesson could go 

differently, specific changes that should be implemented, content that should be 

amplified or filtered, and how to develop the context for student learning. Reflection is 

certainly something that is discussed in the participants’ preparation program. Morgan 

said, “…a lot of that ability comes from the reflection side of things, which is ingrained 

in us through micro-teaching”.  

In the context for learning, if the participants had prior learning experiences 

related to the content it was easier to recall and relate those experiences to the current 
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lesson. There were some instances, however, where participants reflected on experiences 

that would normally seem unconnected to the content area. Rebekah said: 

I’m kind of just thinking back to my high school aerobics class… the last two  
weeks was students teaching a lesson…and so we had to write our own aerobics 
workout and then direct the class…and kind of tie together all of the components 
that we learned throughout the course. And…so, I think that might be something 
that’s really cool to do in a shop class. 

 
Rebekah had moved beyond simply reflecting on her experiences related to the content, 

and had begun conceptualizing about ways to implement new ideas from all of her 

experiences.  

 Cole reflected on his previous teaching of the same lesson, and referred back to 

reflections and feedback from the micro-teaching experience to begin conceptualizing 

about how to implement changes from the previous experience. He commented, “through 

that lesson I looked back on my reflections on it like, ‘I would have changed that’, so this 

time I tried to change a few of those things”. Reflecting on her animal science lesson, 

Morgan focused on ways she intended to prepare and structure the lesson differently, 

provided the opportunity to teach the lesson again: 

I think I would like to build in more structure…content wise…I am more 
comfortable with figuring the resources out for the content now… I think the most 
successful adjustment would be to build in structure… because the students will 
then become familiar with the structure. 
 

As previously mentioned, this was evident in the structure she had implemented with her 

guiding PowerPoint slides, and presumably helped equalize some of the differences in the 

context for learning, allowing Morgan to focus on the content and delivery of the content.  
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Rachel questioned whether or not the students completely understood the content 

of her lesson. Her student teaching experience ended before she was able to give a 

summative assessment. She said:  

Thinking back on it, I was kind of confused with the way I did it so I’m concerned  
the students don’t really understand what’s going on… after that, we just moved 
on to the next, I don’t even remember what we did next. But, we just swiftly 
moved on to the next topic… 
 

It is important to note how Rachel’s reflection is focused on her concern for student 

understanding, and she was making the connection between student understanding and 

her own teaching and lesson design. During the lesson, I observed Rachel providing 

opportunities for students to draw in their guided notes, ask clarifying questions, and 

make connections between the stages of mitosis and real-life scenarios. Additionally, 

table groups were allowed to work together at the conclusion of the lecture to make 

corrections to their notes and assist one another in taking ownership of the content. 

Nevertheless, even with all the quality teaching strategies planned and implemented, 

Rachel was still considering ways to avoid the cognitive overload of information 

associated with lecturing about this topic.  

Rachel also mentioned feeling rushed by the timeline the cooperating teacher 

gave her to teach the lesson, and discussed her ideas for continuing the lesson into 

another class period, acknowledging the context of the learning environment: 

I think I would try to do some type of review game or review activity…between 
small groups. I would just separate their big groups into smaller groups…they 
really, they really do well with activities like that and they really push each other. 
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Beth had begun conceptualizing ways to make her lesson more interactive. She indicated 

wanting to include activities during the lesson that would help students study the content 

after the lesson: 

Probably have them do some kind of graphic organizer…for each stage…whether  
that’s a chart or maybe just making a sketch of the cycle…something like that, I 
think, would be helpful for them to have in their notebook and they can refer to it 
later as a study tool. So, it has the picture of what’s happening where it is in the 
cell cycle and then, the written definition and then moving on to the next one and 
on down through the whole cycle.  
 

Participants indicated learning how to reflect and the importance of reflective teaching in 

the teacher education program, and every participant noted learning to teach during the 

program and because of their student teaching experience and observing their cooperating 

teacher(s) teach.   

Reflection-in-Action and Reflection-on-Action 

 There was little evidence to suggest participants were reflecting-in-action, 

especially during the lecture components of their lessons. Reflection-in-action presumes 

the ability to modify and adapt in-the-moment. Inexperience or discomfort with the 

content would be justifiable barriers to reflecting-in-action. However, I was able to 

observe Cole reflecting-in-action when a student asked a question about the need for a 

filter on a hydroponics system. Cole followed up with his own question, “Why would this 

system need a filter?”, which led to a good class discussion. This learning moment was 

not planned, and was initiated by an inquiry from the student. Cole was willing to adapt 

his plans and encouraged the discussion, which ultimately led to deeper student 

understanding of the hydroponics system.  
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 Rebekah also exhibited reflection-in-action when students were working in the 

welding shop. There was no scripted plan, other than students working independently on 

assignments or projects, therefore Rebekah was constantly adapting in-action as she 

addressed questions from students or demonstrated safe use of a tool or piece of 

equipment. Other examples of reflection-in-action typically occurred in learning 

environments or context other than the typical classroom. For instance, when Beth had 

students viewing samples of onions in the microscopes, or when Morgan took students 

into the greenhouse.  

 There was a distinct difference between the reflection-on-action the participants 

were involved in for this research project, and the reflection-in-action observed during 

the lessons. Reflection-in-action was limited, although the level of reflection-on-action 

prompted by the interview protocol is encouraging.   

Summary: Reflection and Conceptualization 

 Even though all the participants spent time reflecting on their teaching, their 

reflection was guided by the interview protocol. As such, it is hard to say whether or not 

the same level of reflective practice would have been achieved without the guiding 

prompts and their participation in this study. Perhaps this is a benefit of the conceptual 

framework for teacher development used to guide the study, and will be discussed in the 

next chapter. Given the importance of abstract conceptualization as a critical step in 

progressing through the experiential learning cycle, participants’ efforts to conceptualize 

about re-teaching the lesson is quite positive. In this case, the nature of the research study 

likely encouraged this conceptualization, however, this is confirming evidence for the 

need to implement a framework like the one proposed here.  
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CHAPTER 5: DISCUSSION 

 

Introduction and Overview 

 According to Kolb (2015), the learner is responsible for their own learning, and 

while learning involves repeated practice, time spent practicing does not always equate to 

improved performance. Kruger and Dunning (1999) argued those who are incompetent 

often reach incorrect conclusions and make poor choices, then fail to notice they have 

done so. I have become fascinated with the manner in which preservice teachers manage 

to develop and transform their thinking about teaching and learning in such a short 

amount of time. I began this study attempting to understand whether or not preservice 

agriculture teachers learn all they need to know about teaching through experience; 

whether life experience, educational experience, or experiences in their teacher education 

program. But what if they lacked experiences related to the content area they were 

expected to teach? What then, exactly, do preservice agriculture teachers need to know to 

be successful agriculture teachers; I knew from both personal experience and anecdotally, 

an understanding of agricultural content was simply not enough.  

This study began as an exploration into Kolb’s (1984) Experiential Learning 

Cycle (ELC), the pedagogical content knowledge (PCK) construct, and my curiosity 

about whether or not the two may be connected. Specifically, my interest was in 

preservice agriculture teachers; those whom I have had the opportunity to work with for 

the last ten months. The most recent PCK model (Gess-Newsome, 2015) seemed to most 

accurately explain for me the knowledge bases needed for teaching, so I began to wonder 

if well-designed learning experiences in a teacher education program might help foster 
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the development of those knowledge bases, so they might begin to experience expertise 

in teaching agriculture. The conceptual model for teacher development (Figure 12), 

combining the model of teacher professional knowledge and skill and the Experiential 

Learning Cycle, was created to frame the study.   

 

Figure 12. Conceptual Model for Teacher Development 
 

Chapter five will be used to discuss findings of the study within the broader 

implications for agricultural education. I will discuss the components of the model for 

teacher development (Figure 12), and attempt to answer the “so what?” question by 
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situating these findings within the contexts of preservice agriculture teachers and 

agriculture teacher educators.   

 

Conceptual Framework  

“Our knowing is ordinarily tacit, implicit in our patterns of action and in our feel 

for the stuff with which we are dealing” (Schön, 1983, p. 49). The proposed conceptual 

framework encourages constant re-evaluation of the knowledge bases necessary for 

teaching agriculture. While there may have been evidence these participants were 

developing PCK, it is unlikely they understood what that actually meant. Without an 

understanding of the conceptual framework or the PCK model, participants were unable 

to explain how they were merging content knowledge and pedagogical practices. 

Additionally, it is reasonable to assume the participants were only engaging in reflective 

practice because they were prompted to do so through the interview protocol. This aligns 

with previous findings in PCK research in science and math education.  

In order for the conceptual framework to be useful, it would likely need to be 

included as a framework for student teacher development. They would need to be 

educated on the framework and given the tools to move beyond simply reflecting, but to 

conceptualizing how experiences can be used for teaching, whether educational or 

personal experiences. Based on these findings, and the broad range of lesson topics that 

were observed, using the framework as a way to make sense of preservice teachers’ 

preparedness, as well as future preparation to understand their own reflection-on-action 

and reflection-in-action, seems more effective than attempting to measure PCK for every 

subject area, which is consistent with previous work on reflective practice. 
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The Importance of Context 

 This study began with a constructivist orientation, however, the importance of 

context throughout the study also closely resembles how Lave and Wenger (1991) 

explain situated learning theory. Participants may very well have been constructing their 

own knowledge in attempting to learn content for teaching agriculture, although the 

contexts in which they were constructing this new knowledge was critical to their 

learning in order to teach. In addition, the contexts in which participants were teaching 

the content shaped their thinking about PCK, whether they identified their classroom 

practice as PCK or not.  

Situated Learning 

“Abstract representations are meaningless unless they can be made specific to the 

situation at hand” (Lave & Wenger, 1991, p. 33). This is certainly the case with Kolb’s 

(1984) learning cycle (see Figure 1, Chapter 1), where abstract conceptualizations are 

contextualized as part of the learning process through active experimentation. 

Participants in this study provided evidence of the context-specific nature in which they 

had learned content for teaching. This context-specific, situated learning provides 

confirmation for the model for teacher development (Figure 12), in which teacher 

professional knowledge bases and topic-specific professional knowledge are developed 

through the reflection on and application of specific experiences. For these participants, 

the learning of these knowledge bases needed for teaching was situated in practice, 

presumably the reason they felt they had learned more from preparing to teach the 

content than learning the content in the context of a college classroom.  
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Knowledge bases for teaching. 

While Shulman (1986) did not specifically mention context as important to 

understanding PCK, the Gess-Newsome (2015) model (Figure 2, Chapter 1) does indicate 

context as a factor in classroom practice. However, the Gess-Newsome model does not 

explicitly explore how teacher professional knowledge bases and topic-specific 

knowledge bases are learned, and focuses only on how teachers utilize the knowledge 

bases in the context of the classroom. The application of the model for teacher 

development (Figure 12) may provide some guidance for teacher educators to further 

explore how the knowledge bases needed for teaching are developed, perhaps by 

providing specific situated learning experiences for preservice teachers to further develop 

their personal PCK. This aligns with recommendations from Cochran, DeRuiter, and 

King (1993), who indicated the construction of PCK happens as a result of multiple 

authentic opportunities to experience teaching and reflecting on specific contextual 

content and situations. Brown, Collins, and Duguid (1989) and Fosnot (2005), also 

expressed the need to situate learning in authentic activities with an emphasis on 

investigation, reflection, and discourse.  

Amplifiers and filters.  

In the model for teacher development (Figure 12), amplifiers and filters are 

applied based on a specific context, possibly the learning environment, knowledge about 

the students, or knowledge about the main curricular ideas, for example. According to 

Gess-Newsome (2015), teachers possess the ability to embrace or reject new knowledge, 

skills or practices. Participants in this study provided evidence for various ways and 

reasons why they amplified or filtered content for student understanding. According to 
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Kolb (2015), situated learning theory is a reminder of how learning spaces can exist 

beyond the teacher and classroom. As the teacher transitions from novice to expert 

through experience (Kolb, 2015), when and how they are able to apply amplifiers and 

filters also changes. Among the participants in this study, the ability to amplify and filter 

content was directly related to their previous learning experiences or the quality and 

transferability of those learning experiences.  

Classroom practice. 

  Classroom practice is the culmination of the interaction between the knowledge 

bases needed for teaching, which are amplified or filtered through the lens of the teacher, 

and the specific context of the learning environment. Pedagogical content knowledge 

(PCK), the planning for teaching, is located in classroom practice and exhibited through 

pedagogical content knowledge and skill (PCK&S), the act of teaching specific content 

for specific students (Gess-Newsome, 2015). Baxter and Lederman (1999) argued the 

relationship between constructed knowledge and classroom practice is incredibly 

complex. However, findings indicate the context-specific, situated nature of the lesson 

being taught had a direct influence on the ability and comfort of the teacher and how they 

planned for teaching the content; another indication of the connections between 

experiential leaning and PCK.  

      

Experiential Learning 

 The Experiential Learning Cycle (Kolb, 1984) (Figure 1, Chapter 1) provides a 

valuable tool for teachers to think about and make sense of their own teaching and 

experience, as time spent practicing teaching does not necessarily lead to expertise in 
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teaching (Darling-Hammond & Sykes, 1999; Kolb, 2015). In a cross-professional study 

of teaching practice, Grossman et al. (2009) utilized experiential learning as a guiding 

theory in their research among three different professional fields (i.e., teaching, clergy, 

clinical psychology). They posited learning significance in preservice education is often 

determined by the variety, quality, and frequency of learning experiences provided during 

preparation (Grossman et al., 2009). Findings from this study also indicate preservice 

teachers construct their knowledge from very specific learning experiences. When the 

participants in this study were interested or engaged in the content area, the learning 

experience was much more memorable and easier to recall for the purposes of teaching. 

Additionally, the quality of the prior learning experience had a direct influence on 

whether or not the participants in the study could recall content knowledge needed for 

teaching. For example, consider Rachel and Morgan, who each admitted to only learning 

content at the collegiate level for the purposes of passing a test. That content was difficult 

for them to recall for teaching. They found it difficult to make sense of their learning 

experiences, such that they had no felt need to retain the information, and were unable to 

develop schema to which they were able to attach newly constructed ideas.  

On the other hand, consider Cole and Rebekah who had rather different learning 

experiences related to learning the content for their lessons, although each possessed a 

felt need to learn the content solely for the purpose of teaching. Cole had done quite a bit 

of research prior to teaching hydroponics the first time. While he was able to draw on 

some of his own agricultural experiences, his felt need to learn the content for teaching 

spurred his desire to retain the information so that he would feel comfortable teaching. 

Rebekah was motivated by her fear of a student being injured in the shop; a rational and 
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valid concern. She reached out to others she knew who were teaching similar courses 

with similar equipment, for advice. She purposely took a welding course on her own 

accord, and took full advantage of an instructor who was willing to help her think about 

the content and skills from both the student and teacher perspectives. Based on her 

experience, she was able to recognize problems students were having with equipment or 

processes, and conceptualize ways to mitigate those problems to enhance student 

learning. 

 Based on these findings, an important key to utilizing prior learning experiences 

to enhance student understanding was the participants’ ability to begin conceptualizing 

about how to implement their new ideas developed from the experience. Given the lack 

of teaching experience, and in some cases, lack of content knowledge or related 

experiences, it comes as no surprise some of the participants struggled with utilizing their 

own experiences in their planning and teaching content. Kolb (2015) asserts “knowledge 

results from the combination of grasping and transforming experience” (p. 49); therefore, 

without related experiences from which to draw on and interpret, participants are often 

left relying on their surface-level content knowledge and unable to break down content 

for student understanding or make the content relevant for students.  Based on my 

observations of the lessons, the two participants with the most significant production 

agriculture experiences seemed the most comfortable teaching. Could their comfort level 

be attributed to their extensive background in production agriculture, or simply a comfort 

level with teaching, in general?   
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Developing PCK and PCK&S 

In order for teachers to be effective they need to be both competent in the subject 

matter they teach, and to understand how students might struggle to learn the content 

(Grossman, Schoenfeld, & Lee, 2005). The pedagogical content knowledge (PCK) 

construct provides a useful way to explore the connections between content and 

pedagogical knowledge, and student learning. Specifically, the model of teacher 

professional knowledge and skill (TPK&S) (Gess-Newsome, 2015) (Figure 2, Chapter 1) 

is an advancement in the understanding of the PCK construct originally established by 

Shulman (1986), and helps re-establish and define the knowledge bases involved in the 

planning for and teaching of particular content for a particular purpose, to particular 

students (Gess-Newsome, 2015). The TPK&S model also distinguishes the difference 

between PCK (knowledge of, reasoning behind, and planning for teaching) and 

pedagogical content knowledge and skill (PCK&S), referred to in this model as the act of 

teaching.  

The knowledge bases needed for teaching inform each other (Gess-Newsome, 

2015); therefore, a deficiency in one knowledge base often results in a change in the 

other. Because the context in which participants learned the content varied from the 

context in which they were preparing to teach the content, the result was often to fall 

back on a teacher centered lesson design and delivery. However, it remains important to 

acknowledge content knowledge alone is not sufficient for enhancing student learning. 

While this study did not specifically examine pedagogical practices, data analysis did 

produce evidence of emerging pedagogical content knowledge (PCK) and pedagogical 

content knowledge and skill (PCK&S) among the participants, which is encouraging. For 
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example, Rachel had forgotten much of the content learned in her collegiate course, and 

relied on resources from her cooperating teacher and other available online resources. 

When she began planning the lesson for her students is when PCK became more evident. 

Although she acknowledged only having surface-level content knowledge, she also 

identified the age, maturity, and abilities of the students, which contributed to how she 

thought about the planning for the lesson. She said, “I had to review it and then I also had 

to read… I had to simplify it and modify it for my students.” Rachel also discussed 

modifying (filtering) the resources she used, specifically the PowerPoint presentation, 

based on what she knew about the students.  

Rebekah’s PCK and PCK&S related to welding and facilitating a shop course, 

began to emerge and further developed because of her experience learning to weld, which 

was fostered by a good teacher and an encouraging experience. In my observation of 

Rebekah, she emulated the teacher-as-facilitator role in the shop laboratory. During her 

interview, she talked about how the instructor of her welding course at the community 

college utilized inquiry-based learning strategies and demonstrations, which helped her 

think about the knowledge bases from new perspectives. Rebekah also worked closely 

with her cooperating teacher to design and implement an efficient rotation schedule 

during all shop classes, developed around the size of the facility, location of the 

equipment, and number and skill levels of the students.     

Cole felt comfortable with the hydroponics content and focused rather on the 

particularity of the students, comparing the students in the previous lesson to those in the 

class I observed. Evidence of PCK emerged in his planning to teach the lesson. During 

the interview Cole talked about how he incorporated guided notes in many of his classes 
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because he noticed a higher level of engagement among his students when he offered that 

kind of support. In addition to reflecting on how the previous lesson went, Cole 

conceptualized how to implement his new ideas from the previous lesson. One indication 

he was able to successfully implement changes to the lesson was in the way he used the 

hydroponic media and group discussions.   

 
 

Developing Expertise 

 When prompted, the participants began to reflect on their own teaching, and 

perhaps prior learning experiences, to conceptualize how or what they would change 

about the lesson, provided another opportunity to teach it again. Arguably, if preservice 

teachers are to be expected to reflect and conceptualize, perhaps this re-teaching 

opportunity should be an important component of teacher preparation programs as this 

engagement with the same content across multiple levels and in multiple opportunities 

may be key to reaching another level in their understanding of how students learn 

content. Kolb (2015) called this “deliberate experiential learning” (p. 238).  

Reflection-in-action is a developed skill that comes with experience. It is unlikely 

an agriculture teacher, especially a preservice teacher, would exhibit or possess expertise 

in more than one, or perhaps a few, subject areas. PCK develops over time (Abell, 2008), 

and expertise takes significant time focused on deliberate practice, therefore, it is naïve to 

expect preservice teachers to possess high levels of either. Additionally, a challenge of 

developing expertise is that the deliberate practice required to become an expert 

ultimately focusses so much attention in specific areas, that other areas left unattended 

are possible reduced in level of ability (Ericsson & Pool, 2016). Likewise, an expert 
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teacher’s ability to “chunk” information can often make it challenging to break down 

content for student understanding (Ambrose et al., 2010). Perhaps the iterative cycle of 

reflective observation and abstract conceptualization provided in the model for teacher 

development (Figure 12) could alleviate some of these challenges. The experiential 

learning cycle surrounding each of the components of the PCK model within the model 

for teacher development provides this opportunity for the continued progression toward 

expertise in teaching agriculture. In addition, the opportunity to reflect and conceptualize 

that links each of the components of the model encourages the continued development of 

schema. According to Schön (1983), the ability to improvise, often a sign of expertise in 

teaching, comes from varying, combining, and recombining figures within the schema 

that bounds the experience.  

A distinguishing component of the TPK&S framework (Figure 2) is the 

recognition of teachers’ ability to apply amplifiers and filters to current knowledge bases, 

likely motivated by teacher beliefs, orientations, contextual variables, and depth of 

content knowledge (Gess-Newsome, 2015). Essentially, these amplifiers and filters are 

used to break down content knowledge for student understanding. While there is an 

understanding it takes many years of experience to develop expertise, teachers need to be 

able “to reflect on, evaluate, and learn from their teaching so that it continually improves” 

(Bransford, Darling-Hammond, & LePage, 2005, p. 3). Kolb (2015) posited all learning 

is essentially relearning, developed through a continuous process of testing and refining 

personal beliefs and theories, and grounded in experience. Findings from this study 

indicate situated learning experiences may be the most beneficial for the construction of 
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new knowledge, especially concerning the ability for teachers to transfer personal 

knowledge to the context for teaching.    

 
Recommendations for Agriculture Teacher Education  

One challenge facing agricultural education is the varied backgrounds and 

experiences with which teacher candidates arrive to their preservice programs. Of course, 

these diverse backgrounds provide rich dialogue and learning opportunities. However, 

given the breadth of agricultural education curriculum, the challenge is in whether or not 

teacher education programs are able to provide experiential learning opportunities to 

develop the skills needed to foster PCK growth. According to Schön (1987): 

We ought, then, to study the experience of learning by doing and the artistry of  
good coaching. We should base our study on the working assumption that both  
processes are intelligent and – within limits to be discovered – intelligible. And  
we ought to search for examples wherever we can find them – in the dual  
curricula of the schools, the apprenticeships and practicums that aspiring  
practitioners find or create for themselves, and the deviant traditions of studio and  
conservatory (p. 17). 

 

Because of the very focused nature of PCK, very specific experiential learning 

opportunities in a teacher education program could be useful in developing PCK in 

specific content areas. However, when provided the tools to effectively reflect on those 

experiences, then conceptualize how to implement knowledge gained through the 

experiences, teachers could extrapolate their knowledge across domains. Understanding 

how teachers’ PCK develops over time, from repeated experiences teaching the same 

content, could be important for developing preservice and inservice professional 

development (Henze & Van Driel, 2015). I argue the model for teacher preparation 

should be implemented in agriculture teacher preparation programs as a framework for 
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creating situated learning experiences and fostering the development of reflective practice 

among preservice teachers.  

 

Summary 

 Chapter 5 began with a review of the conceptual framework designed to guide the 

study. While the study was intended to be exploratory, findings actually confirmed the 

model for teacher preparation, which represents the connections between experiential 

learning and pedagogical content knowledge in the context of teacher preparation. 

Context emerged as a central theme in the study and was described in two ways, the 

context for learning and the context for teaching. The study began from a constructivist 

perspective, although the importance of context throughout the study strongly resembles 

situated learning. The chapter also discussed the relevance of situated learning to each of 

the components of the model for teacher preparation. In addition, there was a discussion 

of the two major constructs being explored, experiential learning and pedagogical content 

knowledge, in relation to the findings. Lastly was a discussion about developing PCK, 

PCK&S, and expertise. The chapter concluded with a recommendation that agriculture 

teacher education programs implement the model for teacher preparation as a framework 

for developing expertise in preservice agriculture teachers.  
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Overview of the Teacher Licensure Program in Agricultural Education 
 

 
Summer Fall Term Winter Term Spring Term 

August - September  September - December January - March April - June 
State Fair 

Experience 
Fall Student 

Teaching Experience 
Teacher Education Coursework Full Time Student Teaching Teacher Education 

Coursework 
Workshop 
Thursday afternoon 
of the first day of 
the Oregon State 
Fair.  Student 
teachers work with 
cooperating 
teachers Thursday – 
Monday. 

Student teachers go 
directly to their 
cooperating teaching 
sites to partake in 
teacher in-service 
activities.  Student 
teach up until Friday 
before Fall Term 
classes start at OSU. 

Take fall coursework at OSU. 
AED 557 – Curriculum 
AED 553 – Applied Instructional 
Strategies 
AED 554 – Micro-teaching 
AED 555 – Laboratory Pedagogy 
AED 510 – Professional 
Internship (Fall Student 
Teaching) 
                
 

Experience begins at Student Teaching 
Center when your cooperating school 
begins after the holiday break.   
Winter student teaching goes through 
the Monday of the State FFA 
Convention.  
Enroll in winter coursework:  
AG 518 – Ext course in teacher 
education: Technical 
AED 509 – Practicum 
AED 510 – Professional internship  
AED 518 – Ext course in teacher 
education: Pedagogy 
AED 556 – Link Research, Teaching 
and Practice 

Take spring coursework at OSU: 
AED 552 – Program  
Management 
AED 558 – Program 
Improvement 
AED 599 – Special Topics 
AED 501 – Research  
 
ED 572 if not already completed 
 
Additional coursework to total 45 
masters credits 
 
 
 
 

ORELA Civil Rights Exam and Finger-
printing must be completed before Fall 
Experience 

Complete Coursework Pass edTPA licensure assessment 
Pass PRAXIS exam 
 

Finish Portfolio 
Apply for Licensure 
Oral Defense 

 Cut point: Must have 
acceptable observations 
by cooperating teacher 
and university 
supervisor during fall 
student teaching 
experience to continue 
into fall term 
coursework 

Cut point: Must earn a B- or better in 
AED 553/554/557 and 555 to move 
into student teaching 

Cut point: Must earn a B- or better in AED 
509/510/518/556 and AG 518 to continue 
into spring term coursework  
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Demographic Questions 
 
How would you describe your production agriculture background? 
 
 
How would you describe your agricultural education background? 
 
 
Did you participate in FFA and/or 4-H? 
 
 
Were agriculture classes offered at the high school you attended? Were you enrolled, and 
if so, about how many classes did you take during high school? 
 
 
Can you estimate the size of the high school you attended? For example, approximately 
how many students, how many in your graduating class, what were the class sizes like? 
 
 
How does your current placement compare to your high school?  
 
 
Has your student teaching experience had an effect on your decision about programs in 
which you would like to teach? 
 
 
How often would you estimate your cooperating teacher provides the curriculum for you 
to teach? 
 
 
How comfortable are you planning lessons and organizing a topic/unit map? 
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Interview Protocol 
 
 

1. What were the things that prepared you to know the content for this lesson? 
 

2. What are the most important concepts in this lesson? 
 

3. What strategies or methods did you use to teach this lesson? Why or how did you 
decide on those strategies? 

 
4. Did your students meet the learning objectives? What evidence do you have to 

support this? 
 

5. What else do you know about the content that you did not share with the students 
during this lesson? Why or how did you make those decisions? 

 
6. What experiences have you had that prepared you to teach this lesson? 

 
7. What difficulties and/or limitations are associated with teaching this lesson? 

 
8. When you have the opportunity to teach this lesson again, what will you 

differently? Why? 
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Codebook 
 
AC 
Abstract Conceptualization 
-thinking about how the experience could be different, planning for the future or the next 
experience/lesson 
 
AMP 
Amplifiers 
-knowledge is passed through the lens of the teacher 
-teacher has chosen to utilize some knowledge for the benefit of the students 
 
BC 
Breaking Down Content 
Breaking down content for student understanding 
 
CK 
Content Knowledge 
Content knowledge is evident during classroom practice (also linked to TPKB) 
 
CON 
Context 
-Knowledge is being utilized based on the context of the classroom.  
-the context of the classroom and/or situation is the result or cause of teacher action 
 
CON-S 
Setting Context 
-the teacher is setting context for student learning 
 
EXP 
Experience 
-teacher draws or relies on prior experience to enhance student learning 
-Experience informs teaching, PCK, and/or PCK&S 
 
FIL 
Filters 
-teacher has applied a personal filter to a knowledge base for the benefit of students 
 
PCK 
Pedagogical Content Knowledge 
-KNOWLEDGE OF, reasoning behind and planning for teaching a particular topic in a 
particular way for a particular purpose to particular students 
-personal knowledge that lives in a specific experience 
-Reflection-on-action (seen primarily in planning)  
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PCKS 
Pedagogical Content Knowledge and SKILL 
-based on PCK 
-the ACT of TEACHING a particular topic in a particular way for a particular purpose to 
particular students 
-Reflection-in-action (in the moment) 
 
REF-E 
Reflection on Experience 
-reflecting on personal experience to enhance current PCK and/or PCK&S 
 
REF-T 
Reflection on teaching experience 
-Reflecting on prior teaching experience, either the current lesson or another 
 
TPKB 
Teacher Professional Knowledge Bases 
-generalized professional knowledge based on research and best-practices 
May include teacher knowledge concerning: content, assessment, pedagogy, students, 
curriculum, etc. 
 
TSPK 
Topic Specific Professional Knowledge 
-topic-level knowledge (not discipline-level) 
-blends subject matter, pedagogy, context 
-knowledge held by the profession 
-topic-specific and specific to student ability or developmental level 
 


