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Problem: The 1996 NSF report on educational reform in STEM focused on the development of 
pedagogical methods used in the classroom.  Reform was prompted by a drastic number of 
undergraduate students dropping out of programs for science majors, with ineffective teaching as 
the primary reason for their departure (Addy, Simmons, Gardner & Albert, 2015; Bush et al., 
2008). Reform efforts have focused on the implementation of pedagogical content knowledge 
and student-centered learning. However, many undergraduate science instructors have been 
resistant to change, as they do not have the pedagogical training to execute varying teaching 
methodologies.  
 
Procedures: This multi-case study explored the pedagogical training and classroom practices of 
undergraduate Anatomy and Physiology instructors. The grand tour question was “What are the 
experiences of undergraduate Anatomy and Physiology instructors in their biological science 
content courses?” The Anatomy and Physiology instructors were selected using purposeful 
sampling. Six cases composed this multi-case study. An online survey, three-step semi-structured 
interviews and document reviews explored questions regarding pedagogical training and 
teaching methodologies used by Anatomy and Physiology instructors. Data analysis was 
conducted through the use of within-case and cross-case analysis to identify key themes. 
Validation of data was completed through triangulation, member checking, thick description 
(Geertz, 1973) and reflexive journaling. The findings were recorded in a qualitative structure to 
provide a narrative description of the lived experience.   
 
Findings: Data analysis revealed six major themes and sub-themes related to the participants’ 
lived experiences. Those experiences involved teaching philosophy informing pedagogy, 
curriculum design criteria is key, components of a successful course schedule, active inquiry and 
collaborative learning in the classroom, methods to address student misconceptions and 
assessment and value of pedagogy experience and professional development. Participants’ 
stories were shared through the use of direct quotations.  

 

Conclusions:  Detailed findings and discussion related to the role of undergraduate Anatomy 
and Physiology faculty led to the following recommendations: increase pedagogical training in 
graduate programs, provide pedagogical professional development and support, appoint teaching 
partnerships for faculty and offer a support group for faculty.  Further research should be 
directed in these areas. 
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CHAPTER 1 

 

INTRODUCTION 

 

Educational institutions are being challenged to attract and retain students to fields of 

science, technology, engineering and mathematics (STEM) education. Research suggests a lack 

of innovation and modifications to teaching methods (Henderson, Beach & Finkelstein, 2011). 

Students are not finding the support they need to grasp complex scientific concepts in an 

increasingly depersonalized higher education system (Bush et al., 2008). As a result, dissatisfied 

students are leaving programs in the STEM majors. Therefore, education institutions and faculty, 

arguably, may find it necessary to change teaching methods in these fields to attract and retain 

students. Previous studies have shown the difficulties that students face grasping scientific 

content through traditional teaching methods (Adamson et al., 2003; Addy et al., 2015; Anderson 

& Helms, 2001; Krajewski & Schwartz, 2014; van Driel, Beijaard, & Verloop, 2001). 

How students learn will not be addressed in this study. Rather, how students are currently 

receiving instruction will be the focus. The purpose of this introduction is to identify methods for 

improving student, faculty and institutional educational experiences. Using a multi-case study, 

instructional practices of undergraduate Anatomy and Physiology faculty at private colleges and 

universities will be investigated. Specifically, this study will explore pedagogical methods and 

student-centered learning experiences in their curriculum.  

Statement of the Problem 

According to the Interstate Teacher Assessment and Support Consortium (InTASC), 

three standards must be met by pre-service teachers seeking K-12 licensure: (1) an understanding 

of the learner and the process of learning, (2) an understanding of the content knowledge and (3) 

an understanding of appropriate and effective instructional practices (InTASC, 2011). In order to 
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become a high school teacher, a minimum standard of 54 credit hours of subject content 

coursework is required, with additional requirements of 16 to 24 credit hours in pedagogical 

training and an additional 12 credit hours of student teaching (Jensen, 2011). At most 

undergraduate institutions, the requirement for instructors is a masters and/or doctorate in the 

specific subject area of instruction. Pedagogical training during graduate coursework or 

employment is not mandatory for higher education instructors (Jensen, 2011; Otero, Finkelstein, 

McCray & Pollack, 2006; Pfund et al., 2009). Past studies (Jensen, 2011; Otero, Finkelstein, 

McCray & Pollack, 2006; Pfund et al., 2009) differentiate the requirements for secondary and 

post-secondary educators, but are the learning environments in secondary and post-secondary 

education distinctly different from one another? Could college instructors benefit from a 

pedagogical requirement in their graduate coursework similar to that required of their primary 

and secondary educator counterparts in their undergraduate education program?  

In the absence of formal training in teaching methodologies, instructors tend to emulate 

the teaching style they experienced as students (Adamson et al., 2003; Anderson & Helms, 2001; 

Krajewski & Schwartz, 2014). For a majority of higher education instructors, this results in a 

cyclical continuation of the traditional teaching style. Frequently, they resort to extensive 

lecturing, a typical example of a traditional teaching style. The professor serves as a “sage on the 

stage” in this teacher-centric model, rather than as a “guide on the side” as modeled in student-

centered learning. Implementing student-centered learning processes in the classroom can be 

difficult for some educators, particularly science instructors, who may have never experienced 

student-centered education as students (Jensen, 2011). They may be reluctant to relinquish 

ownership of the learning experience to the students. Other factors such as students’ previous 

knowledge, diversity of the student population and high enrollment can also affect the 
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practicality of adopting student-centered learning practices (Marbach-Ad, Schaefer Ziemer, 

Orgler & Thompson, 2014). All of these challenges need to be addressed to implement a student-

centered learning environment.  

Since the publishing of the National Science Foundation’s report entitled Shaping the 

Future: New Expectations for Undergraduate Education in Science, Mathematics, Engineering, 

and Technology (1996), educational reform in the areas of science, technology, engineering and 

mathematics (STEM) has focused on the development of pedagogical methods used in the 

classroom.  STEM fields have been a key focus area for movement towards student-centered 

learning, as this particular area of education tends to hold on to traditional teacher-centered 

learning practices. National councils, educational panels and colleges and universities have 

expressed concern over the outdated instructional practices still used by many science instructors 

in today’s college classrooms (Henderson, Beach & Finkelstein, 2011). Reform has been 

prompted by the drastic number of undergraduate students leaving science majors. Nearly half of 

all students entering science majors at U.S. colleges and universities will not complete their 

undergraduate studies in science fields, with 90% of these students citing ineffective teaching as 

the primary reason for their departure (Bush et al., 2008). Retaining STEM students is essential 

for meeting the growing demands of science and technology employers and preparing quality 

primary and secondary science teachers in today’s world (Addy, Simmons, Gardner & Albert, 

2015; Bush et al., 2010; Bush et al., 2008). Changes, however, are slowly being made to address 

both K-12 and undergraduate science education.  

Enhanced curriculum in undergraduate science classrooms is aimed at offering a quality 

learning experience for all students, while also providing content-specific pedagogy to pre-

service teachers. Pedagogical content knowledge (PCK) is a recently developed area that focuses 
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on addressing the pedagogy-content gap in secondary education majors’ undergraduate 

curriculum (Seethaler, Czworkowski, Remmel, Sawrey & Souviney, 2013). Secondary science 

education majors are enrolled in both content-specific courses taught by science instructors and 

teaching methods courses taught by education instructors. Unfortunately, this separation of 

coursework creates a disconnect between content and pedagogy, as pre-service science teachers 

still struggle with determining the most effective methods for teaching their own students 

(Seethaler et al., 2013).  A large proportion of the literature regarding PCK has focused on K-12 

education and the development of secondary science teachers. Further research is still needed in 

the area of higher education implementation.  

 One method in which science and education have converged in higher education is with 

the recent hiring of science faculty with education specialties (SFES) by science departments 

(Addy et al., 2015; Bush et al., 2013; Bush et al., 2011; Bush et al., 2008; Bush et al., 2006). 

SFES generally have a doctorate in a scientific discipline or science education discipline (Addy 

et al., 2015). SFES are specifically hired to improve departmental curriculum, teach methods 

courses for pre-service science teachers and teach content-specific science courses to 

introductory and upper level students (Addy et al., 2015; Bush et al., 2013; Bush et al., 2011; 

Bush et al., 2008; Bush et al., 2006).  

Over the past ten years, research indicates that SFES are dissatisfied with the challenging 

position they hold in their departments, as they must balance the dual roles of educator and 

mentor for science department instructors (Bush et al., 2011; Bush et al., 2008). According to 

Bush et al. (2011), nearly 40% of instructors characterized as SFES were considering leaving 

their current positions. This group of faculty reported being overworked and burned out, as well 

as not feeling that their science education reform efforts are valued (Bush et al., 2008). With the 
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retention of SFES being a primary issue, consideration should be given to the following 

questions: Are these educational specialists being allowed to create the desired changes in their 

science departments? Do they have the support of their colleagues or do they meet resistance 

from those unwilling to accept change?  

 Pedagogical training, leading to the implementation of student-centered learning, has 

been shown to improve student retention and achievement (Amundsen et al., 2005; Levinson-

Rose & Menges, 1981; Otero et al., 2006; Pfund et al., 2009; Postareff, Lindblom-Yläne, & 

Nevgi 2007; Sunal, Hodges, Sunal, &Whitaker, 2001; van der Meji, van der Meji & Harmsen, 

2015; Wright, 2011; Wright, Bergom & Brooks, 2011). Conversely, however, very little 

pedagogical training is traditionally offered in the graduate coursework to prepare higher 

education instructors (Cox, 1995; Golde & Dore, 2001; Handelsman, Miller & Pfund, 2007; 

Jensen, 2011; Luft, Kurdziel, Roehrig, & Turner, 2004; Otero, Finkelstein, McCray & Pollack, 

2006; Pfund et. al, 2009; Sunal et al., 2001). Further investigation could provide insight into the 

teaching methods offered currently to graduate students during their preparation to become 

undergraduate science instructors.  

Statement of Purpose 

 The purpose of this multi-case study (Creswell, 2013) is to investigate the lived 

experiences (van Manen, 1990) of undergraduate Anatomy and Physiology instructors at private 

colleges and universities. Pedagogical background and classroom practices will be the two major 

areas of focus during this study. The described training and methodologies used by the 

instructors in this collective case study may provide useful insight for biological science graduate 

education programs, as well as for undergraduate science departments at colleges and 

universities.   
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Significance of Study 

Higher education science departments are in the midst of reform efforts in response to 

declining enrollment (Bok, 2006; Bush et al., 2008; Handelsman et al., 2004; Kezar, 2001; 

Seymour, 2001). Students have been abandoning their studies as majors in science, technology, 

mathematics and engineering even though the STEM fields are growing industries and in high 

demand (Addy, Simmons, Gardner & Albert, 2015; Bush et al., 2010; Bush et al., 2008). 

Another area of concern is the lack of preparation for pre-service teachers, particularly in the 

area of science. Both of these concerns relate directly to the education and instruction students 

are receiving in science classrooms. Large enrollment in many introductory science courses can 

influence instructors to adhere to a singular method of instruction (Weimer, 2002; Wood, 2009; 

Wright, 2011).  Traditional lecturing is the norm across numerous lecture halls in American 

colleges and universities. However, studies have shown that pedagogical training, along with 

adopting a student-centered approach, can greatly increase student achievement and instructor 

satisfaction (Adamson et al., 2003; Addy et al., 2015; Anderson & Helms, 2001; Krajewski & 

Schwartz, 2014; Weimer, 2002). This study will aim to focus on the pedagogical training 

received during graduate coursework and through ongoing professional development of 

undergraduate Anatomy and Physiology instructors, as well as the potential for adopting more 

student-centered learning practices in the college curriculum.  

Research Questions 

 A key part of a qualitative research study is the development of a grand tour question 

(Yin, 2010), which establishes a broad topic without the threat of research bias in regards to 

questioning. The grand tour question that will guide my research is “What are the experiences of 

undergraduate Anatomy and Physiology instructors in their biological science content courses?” 
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The focus of the study will be to first understand the lived experiences of Anatomy and 

Physiology instructors, so that decision making by instructors regarding classroom practices can 

be better identified.  This study will have a distinct focus on pedagogical methods used by 

undergraduate Anatomy and Physiology instructors and their development of student-centered 

learning practices in the classroom.  

 In addition to the grand tour question (Yin, 2010), procedural sub-questions (Creswell, 

2014) were developed to elicit thorough responses from participants during the survey and 

interview process. Sub-questions that formed my research include:  

 

Questions on Approaches to Teaching 

 

1. How do you maximize student learning in your classroom?  
2. How do you provide feedback beyond assessments? 
3. What excites you about teaching? 
4. How do your students learn Anatomy or Physiology best? 
5. How do you know when learning is occurring in your classroom? 

 

Questions on Student Engagement 

 
1. How do you involve students in decision making regarding the course content or 

activities?  
2. How do you facilitate active inquiry by posing questions, problems or scenarios, rather 

than presenting established facts or knowledge?  
3. How do you facilitate collaborative learning? 

 

Questions on Pedagogy 

 

1. What type of pedagogical training have you received since entering an instructional role 
at your institution? 

2. How would you describe your role in student learning?  
3. What professional development opportunities would strengthen your skills as an 

Anatomy and/or Physiology instructor?  
 

Theoretical Framework: Constructivism 

 

A theoretical framework serves as a foundation for the research process and guides the 

research design and methods (Creswell, 2014). This study relies on constructivism as a 



8 

 

theoretical framework to understand the integration of pedagogical knowledge and content 

knowledge as a means of implementing effective classroom practices in higher education. 

Constructivism is a more recently developed theoretical framework that is often used in 

qualitative studies (Creswell, 2013). Ontology, or reality, is relative and is based on defining 

characteristics of the participants, such as their school, gender, age, race, ethnicity and life 

experiences. In constructivism, reality is co-constructed by both the researcher and participants, 

therefore, multiple realties can exist (Creswell, 2013). Due to the co-construction of reality, there 

is a strong relationship between the researcher and the participants. The framework is subjective 

and value-laden due to its social construction. The methodological approaches include narrative 

interviews, observations and analyses of texts (Creswell, 2013). Both the researcher and the 

participants play critical roles in this framework. Exchange and interpretation is critical to 

forming meaning. Knowledge is generated from data collected in the field.  

Conceptual Framework: Constructivist Learning Theory 

 According to Maxwell (2013), a conceptual framework is, “A conception or model of 

what is out there that you plan to study, and of what is going on with these things and why – a 

tentative theory of the phenomena that you are investigating” (p. 39). A conceptual framework 

can be viewed as the basis of research design. It can serve as a guide to assess and refine research 

goals, formulate relevant research questions, select appropriate methods, code findings and 

identify potential threats to conclusions. The conceptual framework can be used to justify the 

research.  

 Maxwell (2013) emphasizes the importance of constructing a conceptual framework for 

the research study, rather than finding a structure to fit the study. The conceptual framework for 

the study should incorporate aspects of existing theories. Maxwell (2013) identifies four major 
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sources for construction of a conceptual framework: (1) experiential knowledge, (2) existing 

theory and research, (3) pilot and exploratory research and (4) thought experiments. Experiential 

knowledge incorporates the researcher’s prior background and identity as a valuable component 

of the conceptual framework. Prior concepts and sets of ideas can be used in the creation of a 

conceptual framework. A pilot study can be designed to test out ideas or methods prior to the 

development of a conceptual framework. Thought experiments are used to support or disprove 

plausible explanations for observations of others. They allow for inquiry of the assumptions and 

expectations of the planned area of study.  

  Following the four steps led to the discovery and development of constructivist learning 

theory as the conceptual framework of this study. Constructivist learning theory is derived from 

the theoretical framework constructivism. In constructivist learning theory, the learner actively 

constructs knowledge and forms meaning based on experiences. The learner takes an active role 

in learning, rather than a passive transfer of knowledge (Brooks & Brooks, 1993; Duffy & 

Cunningham, 1996). Active learning in constructivist learning theory is highlighted by two 

concepts: (1) prior knowledge influences the formation of new knowledge and (2) learning is an 

active process (Hoover, 1996). Constructivist learning theory will be used to frame the literature 

review, guide research questions and identify findings in this research study.   

Definition of Terms 

There is no shortage of educational terms and acronyms. Several terms have varying 

definitions used by researchers, authors and educators.  The following terms are defined within 

the context of this study: 
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Assistant Professor:  Is an academic rank used in universities or colleges in the United States. 

Assistant professor is often the first position held in a tenure track, although it can also be a non-

tenure track position. 

Associate Professor: Is an academic title between that of assistant professor and a full 

professorship.  

Content Knowledge (CK): Refers to facts, concepts, theories or principles that are specific to a 

subject area, rather than the skills required to learn.  

Pedagogy: Is a discipline that addresses the theory and practice of teaching. Pedagogy could 

include teaching strategies, actions and decision making.  

Pedagogical Content Knowledge (PCK): Integrates pedagogical knowledge and content 

knowledge. Teaching strategies are used to best cover the subject matter.  

Pedagogical Training: Refers to training in pedagogical methodologies or instructional 

methods.   

Pre-service teacher: Refers to a college student, often an education major, who has not yet 

entered the field of K-12 education.  

Professor:  is the highest academic rank at colleges and universities.  

Science faculty with educational specialties (SFES): Refers to science instructors hired 

because of their unique educational background. 

Science, Technology, Engineering and Mathematics (STEM): Refers to educational 

programming to develop primary and secondary students for college and graduate study in the 

fields of science, technology, mathematics and engineering. 
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Student-centered learning: Refers to a form of instruction in which the learners’ needs, 

interests, previous knowledge and aspirations are utilized, thereby encouraging students to take 

an active role in the educational process.   

Technological Pedagogical Content Knowledge (TPACK): Integrates pedagogical knowledge 

and content knowledge by utilizing technological applications.  

Tenure: Refers to an indefinite academic appointment that can be terminated only for cause or 

under extraordinary circumstances, such as program discontinuation. Tenure is a means of 

defending the principle of academic freedom, which maintains that it is beneficial for society in 

the long run if scholars are free to hold and examine a variety of views. 

Summary 

The purpose of this multi-case study is to examine the experiences of undergraduate 

Anatomy and Physiology instructors at private colleges and universities in one Midwest state. 

The study will focus on pedagogical training and classroom practices of this group of instructors. 

The constructivist worldview will provide the framework for interpreting data generated by this 

study. Through self-assessments and interviews of Anatomy and Physiology instructors, as well 

as a review of course syllabi, this multi-case study will provide meaningful insight for 

undergraduate science departments.   
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CHAPTER 2 

LITERATURE REVIEW 

Overview 

  The primary purpose of the literature review is to consider all information on the subject 

matter prior to the study. Galvan (2013) explains that it is the responsibility of the researcher to 

provide readers with a clear, comprehensive and current review of the literature.  

 The literature review serves a dual purpose in the research process (Creswell, 2014).  

First, the literature clarifies the importance or need for conducting the study. The literature 

review creates a connection between the current study and the broader field of existing literature. 

It also allows researchers to identify useful literature related to their area of study and any gaps 

that may exist in the literature (Cooper, 2010; Marshall & Rossman, 2014). The literature review 

can help to identify the significance of a study by identifying a gap in the existing literature.  

 Additionally, literature reviews provide a framework for the study. The literature review 

can aid in establishing the importance of the research, as well as serving as a benchmark to 

compare the findings of the study with the findings of previous research. If previous studies are 

not readily available, this may be one means of identifying a gap in the literature, creating further 

need for the current study and its particular focus. The current study could lead to updates or 

improvements in existing policy and practice with the aid of the literature review (Marshall & 

Rossman, 2014). Therefore, it may be determined that more information about certain aspects of 

the topic could influence perspectives on current practices or policies.  

 For these reasons, the literature review is a critical component of the research process. 

The literature review is essential in that it provides the rationale for the problem and positions the 

researcher’s study within the current literature on the topic (Creswell, 2014). However, there is 
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still debate among qualitative researchers regarding the optimal time to conduct a literature 

review in the research process. Bodgan and Biklen (2007) explain that the literature review 

process is enhanced after researchers have spent a significant amount of time in the field of 

study. My experiences in higher education and my current position of Anatomy and Physiology 

instructor have provided me the background necessary to conduct the literature review and 

subsequent study. Personal experiences in the field of higher education, both as an instructor and 

a student, have provided me with opportunities to observe the varied pedagogical methods used 

by Anatomy and Physiology instructors in their classrooms and to assess the effectiveness of 

these varied approaches to instruction.  

Pedagogical Content Knowledge 

 Lee Shulman (1986) first introduced the term pedagogical content knowledge or PCK 

after observing a distinct divide between content matter and instructional strategies in the 

preparation of pre-service teachers. Pedagogical content knowledge aims to bridge the gap 

between content and pedagogy.  For example, an Anatomy instructor searching for the most 

effective way to teach students about the human heart might utilize a 3-D model of the heart to 

best immerse the students in the subject matter.  PCK allows a successful teacher to explain 

subject matter in a way that becomes meaningful to the students (Shulman, 1986). The 

framework of pedagogical content knowledge is clearly demonstrated in Figure 2.1. Pedagogical 

content knowledge (PCK) lies at the intersection of pedagogical knowledge (PK) and content 

knowledge (CK). Neither pedagogical knowledge nor content knowledge carries a greater 

importance.  According to Magnusson, Krajcik, and Borko (1999), PCK is more than the sum of 

its parts. It is more than pedagogy and more than content. Pedagogical content knowledge is not 
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simply fitting together the different domains of content knowledge and pedagogical knowledge. 

It is all about providing meaningful learning experiences for today’s students. 

 

Figure 2.1. The components of the PCK framework (Adapted from Koehler, 2016).  

Pedagogical content knowledge includes: (a) goals for student learning, (b) insight into 

what makes specific topics easy or challenging, (c) awareness of students’ preconceptions, (d) 

ability to generate new explanations, analogies, examples and demonstrations and (e) skills to 

assess student responses to make inferences about their thinking (De Jong, Van Driel, & 

Verloop, 2005; Magnusson et al., 1999). Teachers proficient in PCK know the best analogies to 

use, the best demonstrations to include and the best activities in which to involve students. The 

conceptualization of PCK provides value in distinguishing PCK from the separate entities of 

content and pedagogy and is changing the design of pre-service teacher education.  

Pedagogical content knowledge in secondary education. The curriculum of a typical 

secondary science education major contains a mixture of content-specific courses taught by 

science instructors and teaching methods courses taught by education instructors. This separation 
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of coursework creates a divide between content and pedagogy. As a result, pre-service science 

teachers often find it difficult to connect the content of their science and education courses. They 

struggle with determining the most effective methods for teaching specific science concepts to 

their own students and may revert to the methods demonstrated to them in the content-specific 

science courses (Czworkowski & Seethaler, 2013; Magnusson et al., 1999; Rohaan, Taconis, 

Jochems, 2009; Seethaler et al., 2013). Bridging the gap between content-specific and pedagogy 

courses in pre-service teachers has been the focus of several studies since the development of 

PCK.  

Finkelstein (2002) studied a university physics course for educators that incorporated the 

teaching methodologies with science content, rather than requiring students to enroll in two 

separate courses, one in content and the other in methodology. The course consisted of three 

major components: physics content, theories of teaching and learning and practical teaching 

experience (Finkelstein, 2002). Overall, the response to the course was positive and the model 

continued to be used for developing courses in other science content areas. Czworkowski and 

Seethaler (2013) and Seethaler et al. (2013) expanded on Finkelstein’s previous work and 

developed an entire program that offers courses which allow students to transform their science 

content knowledge into instructional methods (Czworkowski & Seethaler, 2013; Seethaler et al., 

2013). The program utilizes courses with dual instruction from content and educational experts. 

Development of these courses and programs indicates that changes are underway to incorporate 

PCK into education programs for pre-service teachers. Nevertheless, what about teachers already 

in the field of education?   

Additional studies have focused on measuring PCK practices implemented by teachers 

already serving in the field of education (Carlson, 1990; Hanuscin, Lee & Akerson, 2010; 
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Kromrey & Renfrow, 1991; Mulholland & Wallace, 2005; Rohaan et al., 2009).  The 

effectiveness of PCK is difficult to measure directly in the classroom because of its multimodal 

nature. Knowledge, actions and reasoning must all be considered to evaluate PCK in the field. 

Pedagogical content knowledge is defined by what a teacher knows, what a teacher does and the 

reasons for the teacher’s actions (Rohaan et. al., 2009). As a result, PCK cannot be measured 

through field observations alone. A majority of researchers investigating PCK use multi-method 

evaluations that include: structured, semi-structured or simulated recall interviews, observations 

and concept mapping (De Jong et al., 2005; Mulholland & Wallace, 2005; Rohaan et al., 2009). 

These data sources are triangulated to form a general profile of a teacher’s PCK.  

According to Rohaan et al. (2009), content representations (CoRes) and pedagogical and 

professional-experience repertories (PaP-eRs) are two new forms of multi-method evaluations of 

PCK, using both interviews and observations to gather data. Content representations (CoRes) use 

tables to represent a science teacher’s understanding of content on a particular topic (Rohaan et 

al., 2009). A CoRes table is created by asking the instructor to share the big ideas or central 

tenants of the topic area. The central tenants form the columns of the table. The rows of the 

CoRes table focus on the instructor’s reasoning for the choice of certain activities or learning 

assessments. Professional-experience repertories (PaP-eRs) use content representations (CoRes) 

to ascertain a teacher’s reasoning. The purpose is to provide a narrative on the decision making 

process involved in developing a particular lesson outlined in the CoRes table. PaP-eRs provides 

perspective on what the instructor did and why they did it. These methods are relatively labor 

and time-intensive, making the data difficult to gather. The time-intensive nature of the multi-

method evaluations of PCK has led to further development of other less demanding techniques to 

measure a teacher’s PCK.  
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 Multiple choice exams to measure a teacher’s PCK have been developed over the past 

few decades (Carlson, 1990; Kromrey & Renfrow, 1991; Rohaan et al., 2009). These exams 

were carefully developed so as not to examine pedagogical and content knowledge separately, 

but rather to focus on the application of pedagogical knowledge to specific content areas. 

Carlson (1990) found it difficult to write the exams with correct answer items and instead 

developed best answer test items. Kromrey and Renfrow (1991) built on Carlson’s foundation by 

developing content-specific pedagogical knowledge (C-P) items for their exam. The C-P items 

necessitate an understanding of treatment of the content in educational situations (Kromrey & 

Renfrow, 1991). Rohaan et al. (2009) added to the body of work by developing a multiple-choice 

test that measures primary teachers’ PCK in technology education. The exam focused on three 

main aspects of PCK in primary technology education: (1) knowledge of students’ prior 

knowledge, experience and misconceptions, (2) knowledge about the nature and goals of 

technology education and (3) knowledge of pedagogical approaches and teaching strategies for 

technology education (Rohaan et al., 2009). The exam produced in this study, while complex, is 

a valid tool for measuring successful PCK applications by teachers. These tools are expected to 

provide insight into PCK practices implemented by primary and secondary teachers and aid in 

the improvement and quality of education.    

Pedagogical content knowledge has been thoroughly developed and researched since it 

was formalized in 1986 by Shulman. During the past thirty years, the field of education has 

changed and, so too, has the original framework of pedagogical content knowledge.   

Technological pedagogical content knowledge. Due to the rapid growth of educational 

technology throughout the 1990s and into the 21st century, technological knowledge was added 

to Shulman’s original construct of PCK. An addition developed by Mishra and Koehler (2006) 
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recognized that instructors should not only know how to use technology, but know how to 

appropriately integrate it into lessons. The TPACK model is explained by Koehler (2016), when 

he states: 

At the heart of the TPACK framework is the complex interplay of three primary forms of 

knowledge: Content (CK), Pedagogy (PK), and Technology (TK). The TPACK approach 

goes beyond seeing these three knowledge bases in isolation; it emphasizes the kinds of 

knowledge  that lie at the intersections between three primary forms: Pedagogical 

Content Knowledge (PCK), Technological Content Knowledge (TCK), Technological 

Pedagogical Knowledge (TPK) to form Technological Pedagogical Content Knowledge 

(TPACK). (para. 2)  

 

Figure 2.2. The components of the TPACK framework (Koehler, 2016). 
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The desired outcome, similar to PCK, is integration of pedagogical knowledge, content 

knowledge and technological knowledge. The result is meaningful learning through technology 

integration.  

A large proportion of the literature regarding both pedagogical content knowledge and 

technological pedagogical content knowledge has focused on K-12 education and the preparation 

of secondary science teachers. Further exploration is needed in area of higher education 

implementation of PCK. In order to explore this topic further, focus should be directed to the 

differences in preparation of secondary science teachers and science instructors in higher 

education.  

Pedagogical training. To further investigate the application of pedagogical content 

knowledge in higher education, differences in training on instructional methods and strategies for 

secondary science teachers and undergraduate science instructors should be evaluated. Future 

references to pedagogical training include instruction in methods of teaching and aiding students 

in the learning process. Courses fulfilling pedagogical training could include: child and 

adolescent development, multicultural and special needs education, cognitive psychology, 

behavioral theories, classroom management, technology in the classroom and curriculum design 

(Jensen, 2011). The intention of these courses is to allow educators to better understand and 

assist the learner in the learning process.  

The Interstate Teacher Assessment and Support Consortium (InTASC) outlines three 

standards that must be met by pre-service teachers seeking K-12 licensure: (1) an understanding 

of the learner and the process of learning, (2) an understanding of the content knowledge and  (3) 

an understanding of appropriate and effective instructional practices (InTASC, 2011). This 

includes preparation in how to plan lessons, implementation and assessment of learning. In order 
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to become a high school teacher in the United States of America, a minimum standard of 54 

credit hours of subject content coursework is required, with an additional 16 to 24 credit hours in 

pedagogical training and an additional 12 hours of student teaching (Jensen, 2011). The content 

and pedagogy courses are typically taught by instructors in science and education departments, 

respectively. On rare occasions, these courses are integrated together in a fluid format, as 

represented earlier in studies by Czworkowski and Seethaler, 2013 and Seethaler et al., 2013.  

In addition to the InTASC standards, K-12 educators must also adhere to the Next 

Generation Science Standards (NGSS) in the content area of science. This set of standards 

identifies practices, concepts and ideas that all K-12 students should master in order to be 

prepared for college or STEM careers (NGSS, 2013).  The Next Generation Science Standards 

serve as an outline for K-12 science educators. There are three dimensions to learning science 

included in the NGSS: Scientific and Engineering Practices, Crosscutting Concepts and 

Disciplinary Core Ideas. To better prepare students for success in college and 21st century 

careers, the NGSS connect scientific principles to real-world situations. NGSS are designed for 

learning progression. Grade levels are integrated into the standards. The NGSS not only provide 

standards for science instruction and learning, but the standards also connect science with 

mathematics and English Language Arts. This meaningful and substantive overlapping of skills 

and knowledge affords all students equitable access to the learning standards. 

In contrast, the requirement for college or university instructors at most institutions of 

higher education is a masters and/or doctorate in the specific subject area of instruction. 

According to the Higher Learning Commission, an accrediting agency for many colleges and 

universities, instructors should have a minimum of 18 graduate credit hours in the discipline or 

subfield in which they teach (Higher Learning Commission, 2016). Pedagogical training during 
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graduate coursework or employment is certainly not mandatory for higher education instructors 

(Cox, 1995; Golde & Dore, 2001; Handelsman et al., 2007; Jensen, 2011; Luft et al., 2004; Otero 

et al., 2006; Pfund et. al, 2009; Sunal et al., 2001). Cyranoski et al. (2011) noted that nearly one 

third of all graduate students in the United States will become an instructor in higher education. 

However, many graduate programs do not include pedagogy courses in their curriculum. 

Graduate students complete their program requirements and enter the professoriate with minimal 

teaching experience. Sunal et al. (2001) compared the teaching expertise of a graduate assistant 

to that of a football fan entering a football game: “An instructor with years of classroom seat 

time and graduate teaching experience may have the equivalent teaching expertise of a football 

fan in the bleachers with some experience in pick-up football at the corner field” (p. 248). 

Neither individual can be expected to be successful in their chosen field. The need for 

pedagogical training in graduate curriculum is apparent.  

Marbach-Ad, Schaefer Zimer, Thompson & Orgler (2013) state that in many cases 

instructors are interested in implementing more effective pedagogical approaches, but they lack 

the training and support to successfully make curriculum changes. Several programs have 

focused on improving pedagogical training in graduate curriculum through programs to develop 

undergraduate teaching assistants (Otero et al., 2006; Philipp, Tretter, & Rich, 2016).  

Nevertheless, the field of higher education has been slow to change. Sunal et al. (2001) 

outlines barriers to change regarding pedagogical training in higher education. First, the culture 

inhibits changes in teaching. There has been a long conceived ideology that teaching is telling 

and this is the professor’s primary role. Second, there is a lack of ongoing professional 

development. The professional development that does exist is often in the form of a handout or 

email and is not an effective model of pedagogy. Third, there are few rewards for teaching 
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excellence. Tenure is often based on research publications and not teaching excellence. Fourth, 

perceived realities influence educators in higher education. For example, a commonly perceived 

reality is that the only way to deal with large class sizes is to lecture. Finally, instructors’ beliefs 

about teaching limit change in their practice. For example, many adhere to the commonly held 

notion that students need to be told what they need to learn, rather than perceiving learning as an 

active discovery process.  

These highlighted studies differentiate the requirements of pedagogical training for 

secondary and post-secondary educators. One must consider if the learning environments in 

secondary and post-secondary education are distinctly different from one another. There is a gap 

in the literature regarding pedagogical content knowledge requirements in graduate coursework 

for college instructors. The purpose of this study is to better define what, if any, pedagogical 

training is offered during graduate coursework for novice Anatomy and Physiology instructors 

and the potential benefits such training might offer. This study will also identify teaching 

practices of undergraduate Anatomy and Physiology instructors and the implementation of 

student-centered learning in the classroom.  

Student-centered learning. In the absence of formal training in teaching methodologies, 

instructors tend to emulate the teaching style they experienced as students (Adamson et al., 2003; 

Addy et al., 2015; Anderson & Helms, 2001; Krajewski & Schwartz, 2014; van Driel, Beijaard, 

& Verloop, 2001). For a majority of higher education instructors, this results in a cyclical 

continuation of the traditional teaching style. An example of a traditional teaching style is 

extensive lecturing. The professor serves as a “sage on the stage” in this teacher-centric model, 

rather than a “guide on the side” as modeled with student-centered learning. Students should not 
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be viewed as empty vessels to be filled with knowledge, but rather as seekers of information that 

need to be guided along their journey.   

Student-centered learning is gaining interest in higher education.  Moving towards 

student-centered learning can lead to greater success for students and increased job satisfaction 

for teachers. According to Addy et al. (2015), student-centered learning can lead to higher levels 

of student achievement, skill acquisition and retention within the science field. Weimer (2002) 

outlines five key areas of student-centered learning: balance of power, function of content, role 

of the teacher, responsibility of learning and purpose and process of evaluation as shown in 

Figure 2.3. Each key area of student-centered learning will be discussed in greater detail.  

 

Figure 2.3 The learner centered approach (Adapted from Weimer, 2002) 
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Balance of power. In traditional classrooms, the decisions regarding learning are made by 

the instructor. The students expect the teacher to take the lead and, according to researchers, this 

is what they prefer (Weimer, 2002). Consider a typical college course: Who makes the decisions 

regarding content, schedule, learning conditions, attendance policies and evaluation process? 

Most often these decisions are made by the course instructor. These directives make it clear to 

learners that the instructor is in charge. Even when students are given the opportunity to share 

the power and make decisions regarding the course, they are anxious or tentative. Wright (2011) 

suggests shifting the balance of power, by providing students with a list of assignments from 

which they can select a certain number of assignments to complete as a means of sharing power 

in the classroom. By sharing power in the classroom, the instructor can assume more of a 

facilitator role. Tyma (2009) found that by providing opportunities for students to be involved in 

decision making, they were able to functions as leaders, suggest changes to the course format 

and work together to complete a group project. Although students may be timid or reluctant at 

first, it is important to involve them in the decision-making process for their own learning.    

Function of content. Instructors should consider the use of content in their courses. 

Instructors face the challenge of covering an enormous amount of content in a short period of 

time. In this scenario, students are forced into a memorization learning pattern, where content is 

forgotten as soon as the exam is over. Weimer (2002) suggests that instructors use the content 

not as an end, but rather as a guide to learning. Study skills, time management, the ability to 

express oneself in oral and written forms and computational skills can all be practiced through 

appropriate use of the course content. This form of instruction requires a slower pace due to the 

active-learning strategies involving the subject matter. Active-learning can produce instructors 

with greater job satisfaction and enthusiastic students, because the learners are required to 
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assume greater responsibility for their own learning. Cornelius and Gordon (2008) found that 

student-centered learning was characterized by flexibility in content delivery and differentiation 

for individual learners’ needs. In student-centered learning, content should be used to guide 

learning and produce learners who are capable of critical thinking and problem solving.     

Role of the teacher. Student-centered learning, as the name implies, places students at the 

center of their educational experiences. In traditional classrooms, however, much of the decision 

making is carried out by the instructor. The instructor is responsible for selecting and organizing 

the content, interpreting and applying concepts and evaluating student learning. In student-

centered learning, the roles of learner and instructor are reversed. The student is given the 

opportunity to assume additional responsibility in their learning process and the educator serves 

in a mentorship capacity. Students can become a part of the learning process when they provide 

examples, application of the content or summaries of problem-solving activities. In-class 

activities provide a means for instructors to guide student learning and understanding, while still 

remaining student-focused.  

In student-centered learning, the focus is no longer on the teacher. The student becomes 

the owner of the learning experience. This has been a major change in the pedagogical literature, 

which focuses primarily on teaching rather than learning. Learners are no longer passive in 

student-centered learning, rather they are seekers of knowledge in their own educational journey. 

The role of the instructor is to guide students along their journey.   

Responsibility of learning. Student-centered learning naturally shifts the responsibility of 

learning from the instructor to the student. Students are able to control their own learning 

through active participation in the course, rather than passively receiving information (Slunt & 

Giancarlo, 2004). However, it is the responsibility of the instructors to redesign their courses and 
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hold the students accountable for their own learning. Weimer (2002) describes students in 

today’s classrooms as unable to function without structure or imposed control and with little or 

no commitment to learning. Wright (2011) describes students’ primary concern: “Their concern 

is, overriding, to get a good grade, and when this does not occur the blame is placed with the 

teacher. Accompanying this has been an increase in incivility toward both teacher and peers” (p. 

95). 

It is the role of the instructor to ensure students hold up their end of the educational 

contract they have entered into in student-centered classrooms. Instructors should follow through 

with consequences if expectations are not met. Student-centered learning places increased 

responsibility on the student.  

Purpose and process of evaluation. At the core of student-centered learning is learning.  

As a result, evaluation in student-centered learning focuses on learning rather than grades 

(Weimer, 2002). The process by which evaluation occurs differs from a traditional classroom 

setting. Students assess their own work, as well as their peers’ work, based on course objectives. 

Evaluation is provided in a constructive manner and allows opportunities to practice skills. This 

form of evaluation not only improves student learning, but has also been shown to reduce test 

anxiety and the temptation to cheat (Weimer, 2002). Student-centered learning evaluations shift 

the focus from facts memorized to be evaluated in an examination and, instead, focus on student 

learning outcomes. The extent to which the course objectives are fulfilled should be evaluated in 

student-centered learning (Cornelius & Gordon, 2008). By keeping the focus on course 

objectives, student knowledge and skill acquisition, student-centered learning remains at the 

center of the learning experience. The process of learning becomes more important than the 

product.   
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Adopting student-centered learning in the classroom can be difficult for some instructors, 

in particular, science instructors who may have never experienced student-centered education as 

students (Jensen, 2011). The balance of power, function of content, role of the teacher, 

responsibility of learning and purpose and process of evaluation all need to be examined in a 

shift from teacher-centered learning to student-centered learning. Other factors such as students’ 

previous knowledge, diversity of the student population and high enrollment can also affect 

adoption of student-centered learning practices (Marbach-Ad et al., 2014). All of these 

challenges need to be considered prior to implementation of a student-centered learning 

environment. However, student-centered learning has proven beneficial for both students and 

instructors. For these reasons, the pedagogical method should be taken into careful consideration.  

Educational Reform 

Over the past twenty years, educational reform in the areas of science, technology, 

engineering and mathematics (STEM) has focused on the development of pedagogical methods 

used in the classroom.  STEM fields have been a key focus area for movement towards student-

centered learning, as this area of education, in particular, tends to adhere to the traditional 

teacher-centered learning processes. National councils, educational panels, as well as colleges 

and universities have expressed concern over the outdated instructional practices still used by 

many science instructors in today’s college classrooms (Bok, 2006; Handelsman et al., 2004; 

Henderson, Beach & Finkelstein, 2011; Kezar, 2001; Seymour, 2001). Reform has been 

prompted by the drastic number of undergraduate students leaving science majors.  

Nearly half of all students entering science majors at American colleges and universities 

will not complete their undergraduate studies in science fields, and 90% of these students cite 

ineffective teaching as the primary reason for their departure (Bush et. al, 2008). Retaining 
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students in STEM majors is essential for meeting the demands of growing science and 

technology employers and preparing quality primary and secondary science teachers (Addy et 

al., 2015; Bush et. al, 2010; Bush et. al, 2008). One reason for the high attrition rates in 

introductory science courses is the large class size. This can lead to superficial learning and 

traditional lecturing in large lecture halls across American college campuses (Weimer, 2002; 

Wood, 2009; Wright, 2011). A shift to student-centered learning can engage students and 

increase enrollment. Instructors should focus on building on students’ prior knowledge and 

misconceptions, differentiate for a variety of learning styles, implement formative assessment, 

encourage students to monitor their own understanding, work collaboratively and actively 

engage in the subject (Wood, 2009). The adjustments can lead to more engaged students, capable 

of critical thinking. Changes are being made to address both K-12 and undergraduate science 

education.  

 The National Science Foundation (1996) took a primary role in trying to reverse 

declining enrollment and student performance in the STEM fields. Programs such as the 

Collaborative for Excellence in Preparation of Teachers (CEPT), Maryland Collaborative for 

Teacher Preparation (MCTP), Arizona Collaborative for Excellence in the Preparation of 

Teachers (ACEPT) and Louisiana Collaborative for Excellence in the Preparation of Teachers 

(LaCEPT) focus on developing student-centered learning in STEM classrooms by adopting 

hands-on learning, group discussion, collaborative learning and experimentation in today’s 

science classrooms (Adamson et al., 2003; Lawson et al., 2002; National Science Foundation, 

1996; Walczyk, Ramsey, & Zha, 2007).  The National Research Council (1999) report expanded 

on the earlier work of the National Science Foundation to increase student-centered learning in 

college classrooms. The report outlined barriers for change in the current higher education 
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system. The recommendations included: providing incentives for innovation in the classroom, 

creating a requirement for promotion or tenure rewarding efforts to adopt student-centered 

learning practices, hiring instructors with educational backgrounds and creating formal training 

in learner-centered instruction for doctoral students (Walczyk et al., 2007).  Examples of 

instructional innovation include sharing course syllabi, exams and other course materials, team-

teaching courses, attending workshops, learning from colleagues and learning effective teaching 

strategies. 

 Science faculty with education specialties. One method by which science and education 

have converged in higher education is the recent hiring of science faculty with education 

specialties (SFES) by science departments (Addy et al., 2015; Bush et al., 2013; Bush et al., 

2011; Bush et al., 2008; Bush et al., 2006). SFES generally have a doctorate in scientific 

discipline or science education discipline (Addy et al., 2015). SFES are specifically hired to 

improve department curriculum, teach methods courses for pre-service science teachers and 

introductory and upper level science courses (Addy et al., 2015; Bush et al., 2013; Bush et al., 

2011; Bush et al., 2008; Bush et al., 2006). These unique instructors have the ability to not only 

strengthen content specific college coursework for science majors, but also improve K-12 

science education through their work with pre-service science teachers. SFES are also hired to 

serve as mentors for other instructors in the science department.  SFES can help department 

instructors to incorporate a variety of pedagogical methods into their science content courses.  

Science faculty with education specialties are relatively new to higher education. Further 

research will be needed to determine their effectiveness in changing science instruction and 

enrollment trends of undergraduate students. The current literature suggests SFES are a growing 
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population that could provide a potential link between content and pedagogy for both instructors 

and students.   

Constructivist Learning Theory 

Constructivist learning theory is derived from the theoretical framework constructivism. 

In constructivist learning theory, the learner actively constructs knowledge and forms meaning 

based on experiences. The learner takes an active role in learning, rather than a passive transfer 

of knowledge (Brooks & Brooks, 1993; Duffy & Cunningham, 1996). Active learning in 

constructivist learning theory is highlighted by two concepts: (1) prior knowledge influences the 

formation of new knowledge and (2) learning is an active process (Hoover, 1996). Constructivist 

learning theory was of key interest to this study, due to the more recent focus of student-centered 

learning in education. Constructivist learning theory emphasizes the importance of a student’s 

role in their own education.  

Constructivist educators shift from traditional lecturer to a facilitator in student-centered 

learning. Faculty members coach, mediate, prompt and assist students in their understanding and 

learning. Application of knowledge to new context is another key aspect of constructivist 

learning theory. Collaborative learning is essential for students in the development of critical 

thinking skills and long term retention of knowledge. Constructivist learning theory was used to 

frame the literature review, with pedagogical content knowledge and student-centered learning 

becoming key focus areas. The various aspects of student-centered learning and pedagogical 

content knowledge guided the development of sub-questions in this research study.  

Summary 

Chapter two has provided a review of foundational research and current literature 

surrounding pedagogical content knowledge. Pedagogical content knowledge and how this 
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concept could apply to both secondary and post-secondary education was reviewed. Pedagogical 

training, with a specific focus on student-centered learning, was examined. Finally, current 

reform in higher education science departments, including the hiring of science faculty with 

education specialties, was discussed.  
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CHAPTER 3 

METHODOLOGY 

 

In this study, the lived experiences (van Manen, 1990) of Anatomy and Physiology 

instructors at private undergraduate colleges and universities in one Midwest state were 

examined. Understanding this distinct group of individuals allowed themes to emerge. These 

themes were used for further recommendations regarding pedagogical training of Anatomy and 

Physiology instructors, use of pedagogical content knowledge and student-centered learning. 

This chapter provides information regarding the qualitative approach to research, 

theoretical perspective, methodology and design considerations used to understand the 

experiences of Anatomy and Physiology instructors at private undergraduate colleges and 

universities in one Midwest state. Participant selection, data collection and data analysis, ethical 

considerations, limitations and delimitations of the study will also be addressed. 

Overview of Qualitative Research 

 

The purpose of qualitative research is to understand human behavior and provide 

meaning to the lived experience (Bogdan & Biklen, 2007; van Manen, 1990). Qualitative 

research examines the viewpoints of the participants in their natural environment. The impact of 

the setting on human behavior is widely recognized in qualitative research design. The researcher 

is intimately involved in the research process. Often a relationship is formed between the 

researcher and the participant.  

Qualitative research relies on multiple sources of data (Creswell, 2014). These data 

sources are applied in inductive and deductive analysis to identify themes. Inductive analysis 

refers to a method of thinking from particular to general (Bogdan & Biklen, 2007). This form of 

analysis allows the themes to emerge during the collection of data. Qualitative research lends 
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itself to a more fluid study, rather than a narrowly structured study.  Deductive analysis uses the 

themes created in inductive analysis to determine if there is sufficient evidence to support the 

theme or if additional evidence is needed (Creswell, 2014). Both inductive and deductive 

analyses are important to the overall design of qualitative research and lead to an emergent 

design. This is a more adaptable form of research, in which some of all of the phases may change 

during the process (Creswell, 2014).  Qualitative research is both responsive and flexible.  

Bogdan and Biklen (2007) state “qualitative researchers are concerned with making sure 

that they capture perspectives accurately. Although there is some controversy over such 

procedures, they reflect a concern with capturing the people’s own way of interpreting 

significance as accurately as possible” (p. 8). Capturing the participant’s story is the ultimate 

goal of qualitative research. 

Research questions. The grand tour question that guided my research is “What are the 

experiences of undergraduate Anatomy and Physiology instructors in their biological science 

content courses?” The lived experiences (van Manen, 1990) of Anatomy and Physiology 

instructors were examined, so that a better understanding of the decision making process of 

instructors regarding classroom practices was determined. This study had a distinct focus on 

pedagogical methods used by undergraduate Anatomy and Physiology instructors and their 

development of student-centered learning in the classroom. Additional sub-questions focused on 

pedagogical training, teaching methodologies and student-centered learning.   

Researcher positionality. This study examined the experiences of Anatomy and 

Physiology instructors through the constructivist framework. I share a connection to this study in 

a unique manner, which requires further clarification of how my position shaped my 

interpretation of the results of the study.  
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As an undergraduate Anatomy and Physiology professor and former science student, I 

had some initial insights into pedagogical training and teaching practices of undergraduate 

Anatomy and Physiology instructors. I observed methodologies used by instructors during my 

own undergraduate education and gained a better understanding of practices of my peers through 

discussion of pedagogical methods.  

Currently, I am completing my doctorate in education, which provides me with additional 

insight in pedagogical techniques used in the classroom. I engaged in discussion with my 

classmates throughout my coursework, gave presentations during doctoral classes and shared 

information with colleagues regarding the varying pedagogical methods for optimal student 

learning.  

 Although I have a close connection to the population of this study, I remained open to the 

literature and sought research that may have conflicted with my previously held biases. My goal 

was to “bracket out” my own experiences during the research process (Creswell, 2013, p. 81). 

Bracketing requires researchers to “set aside their experiences, as much as possible, to take a 

fresh perspective toward the phenomenon under examination” (Creswell, 2013, p. 80). 

According to Bogdan and Biklen (2007), researchers effectively bracket their own experiences 

when they approach a phenomenon as novel, without any preconceptions. Therefore, I asked 

open-ended and non-leading questions to allow participants to freely share their experiences, 

perceptions and opinions of pedagogical training and classroom practices. This allowed me to 

capture the full essence (Creswell, 2013) of a participant’s lived experience.  

Methodological Approach 

 

The key considerations necessary for a comprehensive qualitative research study are 

epistemology, theoretical perspective, methodology and methods. Quality and rigor of the study 
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are based on design considerations made throughout the research process. The epistemology 

determines the theoretical perspective, the theoretical perspective establishes the methodology 

and the methodology used defines data collection and analyses as shown in Figure 3.1 (Crotty, 

1998). 

 

Figure 3.1. Four Elements of the Research Process (Crotty, 1998). 

 One of the key design considerations is theoretical framework. This guides the research 

design and methods used in the study. Several theoretical frameworks are commonly used in 

qualitative research. The framework selected determines the methods of data collection and 

analysis and sampling techniques that are implemented. One commonly used framework is 

constructivism. 

Constructivism (Creswell, 2013) is a newer theoretical framework, commonly used in 

qualitative research because it focuses on developing a construct, rather than proving one, as was 

the case in more traditional approaches. In constructivism, the reality or ontology is relative and 

is based on classifications and life experiences of the participants. There is a strong relationship 

between the researcher and the participants. Reality is co-constructed by both parties, therefore, 

multiple realties can exist (Creswell, 2013). Because of the fact that constructivism’s framework 

is socially constructed, research is subjective and value-laden. The methodological approaches 
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include narrative interviews, observations and analyses of texts (Creswell, 2013). Interaction and 

interpretation occurs between the researcher and the participants in the constructivist approach.  

 In addition to the theoretical framework, constructivist learning theory served as the 

conceptual framework of this study. Constructivist learning theory is derived from the theoretical 

framework constructivism. In constructivist learning theory, the learner actively constructs 

knowledge and forms meaning based on experiences. The learner takes an active role in learning, 

rather than a passive transfer of knowledge (Brooks & Brooks, 1993; Duffy & Cunningham, 

1996). Active learning in constructivist learning theory is highlighted by two concepts: (1) prior 

knowledge influences the formation of new knowledge and (2) learning is an active process 

(Hoover, 1996). Constructivist learning theory was used to develop research questions and guide 

methodological approaches in this research study.   

Qualitative research is pluralistic, meaning various methodological approaches can be 

used (Krefting, 1991). The methodological approach and key design considerations are based on 

the theoretical framework that is selected. For example, Creswell (2014) depicts the 

interrelationship between philosophical worldview, research designs and research methods in 

Figure 2. The philosophical worldview informs the research design and methods, while the 

research methods connect to the philosophical worldview and the research design.  
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Figure 3.2. Research framework: Connecting worldview and research methods (Creswell, 2014). 

 

Case study. Case studies are one method used to capture a participant’s story. Case 

studies focus on developing in-depth descriptions of an individual or a small group of individuals 

using a number of data collection techniques, including interviews, observations and document 

review (Creswell, 2013; Salmons, 2010). One of the key characteristics of case studies is that 

their boundaries are clearly defined. Case studies are bound by a specific time, place or event.  

One form of case study is a collective case study, or multi-case study, in which multiple 

cases are used to represent the issue or area of research (Bogdan & Biklen, 2007; Creswell, 

2013). Each participant in the study serves as a case to form the multi-case study. The study is 

bound by participant selection from a group of individuals that share a common characteristic. 

Creswell (2013) suggests not including more than 4 or 5 cases in a single study. Creswell (2013) 

states “This number [4 or 5 cases] should provide ample opportunity to identify themes of the 

cases, as well as conduct cross-case theme analysis.” In a multi-case study, participants are 

examined individually and collectively. Yin (2009) suggests that collective case studies should 

use the logic of replication, in which the researcher replicates the procedures for each case. The 

logic of replication allows for multiple cases to be analyzed collectively.  
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This study utilized a multi-case study (Bogdan & Biklen, 2007; Creswell, 2013). The 

study was bound by participant selection from the pool of Anatomy and Physiology instructors at 

private undergraduate institutions in one Midwest state. Sixty potential participants were 

identified for this study that met the defined sampling criteria. As previously discussed, Creswell 

(2013) suggests not including more than 4 or 5 cases in a single study. From the sample of 

participants previously identified, a response rate of 25%, or 15 participants, was recorded for 

the survey.  Of the survey respondents, a participation rate of 40%, or 6 participants, occurred for 

the interview and document review portions of the study. The participation level exceeded 

Creswell’s (2013) suggested sample sizes for this methodology by 1-2 participants. The overage 

in participation level allowed for thorough cross-case analysis. 

Yin (2009) suggests that collective case studies should apply the logic of replication, in 

which the researcher replicates the procedures for each case. The scope of the study included 

instructors’ self-reported responses to an online survey, individual semi-structured interviews 

and reviews of course syllabi for a better understanding of teaching methodologies that have 

been implemented in the classroom. The same procedures for data collection were used with all 

participants.  

Research setting. Qualitative research is best conducted in the natural environment of 

the participants (Creswell, 2013; Seidman, 2013). Undergraduate Anatomy and Physiology 

instructors may carry out instruction in a variety of settings. Most instruction occurs in a lecture 

hall, classroom or laboratory space. However, instruction could also occur in an instructor’s 

office during office hours or through a digital format, as is the case with online instruction. 

Keeping in mind the various settings in which instruction can occur, data collection took place in 

a setting that was natural for the participants, such as an office or classroom.   
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Participants. Participation in this research study was limited to undergraduate Anatomy 

and Physiology instructors. The survey was offered to all Anatomy and Physiology instructors 

from private undergraduate colleges and universities in one Midwest state. Participation in the 

study was voluntary; some participants elected to participate in all aspects of the study, while 

others only participated in the online survey.  

Multiple, purposeful sampling methods were used in participant selection, including 

convenience, criterion and homogeneity. Convenience sampling is applied when the researcher 

selects participants that are readily available and easy to contact (Salmons, 2010). Participants 

from private undergraduate colleges and universities within one state in the Midwest were 

selected for this study. Interaction with participants occurred several times throughout the 

research study. Proximity and windshield time was a consideration taken by the researcher. If 

distance to the participant was a factor, data was collected remotely through video conferencing. 

According to Salmons (2010), criterion sampling is exercised when participants are 

selected based on a predetermined criteria. This study was focused on the voices of Anatomy and 

Physiology instructors. Therefore, only instructors teaching in the anatomical and physiological 

sciences were selected to participate in the study. Participant selection was further narrowed by 

only selecting Anatomy and Physiology instructors at private undergraduate institutions. 

Postsecondary institutions were selected to further limit the study and more closely align with 

existing literature from primary and secondary schools. Selecting only private colleges and 

universities allowed for further limitation of potential participants, since many private colleges 

have a smaller student population and, therefore, fewer Anatomy and Physiology instructors on 

staff.  Participant selection was limited to one state in the Midwest to ensure similarities in 

student population, curriculum and accrediting bodies.  
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Homogeneous sampling is used when selection of participants is based on a common 

experience (Salmons, 2010). Only participants characterized as Anatomy and/or Physiology 

instructors were selected for the purposes of this study. This select group was invited to 

participate to assure cohesiveness in educational background.  

Sixty potential participants were identified, based on private college and university 

directory information, as Anatomy and/or Physiology instructors for this study. In addition, 

previously identified participants and an additional eighteen identified department chairs were 

asked to forward the initial survey to anyone meeting the criteria of Anatomy and/or Physiology 

instructors at their institutions. This method of communication allowed for inclusion of 

instructors that may not be listed in directories or department web pages, such as adjunct 

instructors.   

Data Collection Methods 

To conduct and triangulate this research study, multiple data collection methods were 

utilized. Data points include online surveys and semi-structured interviews, as well as reviews of 

course syllabi. Each data type has advantages and limitations, as noted in Table 3.1. 
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Table 3.1  

Types of Data Collected: Advantages and Limitations 
Data 
Collection 
Type 

Options Within Type Advantages Limitations 

Survey • Paper/pencil  
• Electronic 

• Obtain information prior 
to face-to-face interview, 
demographic information 
and background 
experiences  
• Responses may impact 
other data collection types 

• Little/no personal 
connection  
• Participant may 
misinterpret question 

Interview • Face-to-face 
individual, in person  
• Telephone or virtual 
interview-use of device 
(Zoom, Face Time, or 
Skype) to conduct 
interview  
• Focus group-
researcher interviews 
participants in a group  
• Online interviews-
email, chatroom, 
instant messaging 
format 

• Useful when observation 
of participants is not 
appropriate or cannot 
occur  
• Participants can provide 
historical information 
• Allows researcher control 
over the line of 
questioning  
• Allows questions over a 
length of time  
• Encourages open 
exchanges  
• Cost and time efficient 

• Information filtered through 
interviewee views and beliefs  
• May not occur in the natural 
or contextual setting  
• Researcher’s presence may 
bias responses  
• Not all are equally 
articulate and perceptive  
• Privacy issues with online 
options  
• Technical skills needed for 
electronic data collection 

Artifact and 
Document 
Review 

• Public documents, 
such as district 
information from 
website, job 
descriptions, reports, 
newspapers or meeting 
minutes  
• Private documents 
such as letters, emails, 
work notes, reports and 
journals  
• Photos  
• Videos  
• Images 

• Enables researcher to 
obtain language and words 
of participants  
• Can be accessed at time 
convenient to researcher  
• Represents data that are 
thoughtful in that 
participants have attended 
to the compilation  
• Saves a researcher time 
and expense of 
transcribing  
• Unobtrusive way to 
collect data  
• Participants directly share 
their reality  
• Creative 

• Not all are equally 
articulate and perceptive  
• May be protected 
information unavailable to 
access  
• Requires researcher to 
search out information 
• Requires transcribing or 
scanning for computer entry  
• Materials may be 
incomplete  
• Documents may not be 
accurate or genuine  
• May be difficult to interpret  
• May not be accessible  
• Observer presence may 
disrupt or affect responses 

Note: Adapted from Research Design: Qualitative, Quantitative, and Mixed Methods 

Approaches (191-192), by J. W. Creswell, 2014, Thousand Oaks, CA: SAGE Publications, Inc. 
Copyright [2014] by Creswell. Adapted with permission.  
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Online survey. An online survey was used to collect data from participants. The survey 

was designed in Qualtrics©, an online survey software design program that is available to me as 

a doctoral student. The program allows for input of questions onto a platform, delivery of survey, 

collection of responses and statistical analysis of results.  

 Survey design. Questions were developed over a period of several weeks. Previous 

surveys and content literature provided guidance for the types of questions that should be asked. 

An initial 18-question survey was developed. Questions evolved from a variety of categories, but 

overall, the aim of the survey was to create an open-ended flow correlating with qualitative 

research. The language used in questions was carefully considered, so that instructors would feel 

comfortable sharing their thoughts and opinions. Fink (2013) states that terms used in surveys 

should be defined for common understanding. Educational terms, such as “pedagogy” and 

“teaching methodologies”, were clearly defined and explained in an introductory email message 

sent to the participants.  

Numerical range questions were used to collect quantitative background data, such as the 

number of years spent teaching at the institution and how many credit hours the instructor 

teaches in a given semester. A numerical range question places a precise number on a continuous 

scale (Fink, 2013). Categorical questions ask participants to affirm the group to which they 

belong (Fink, 2013). These questions asked participants about education level, career, course 

format, course components and subject area. After all of the questions were finalized, they were 

grouped into three sections based on their content. The three categories are: instructional 

background, teaching methodologies and additional information. Careful consideration was 

given to the ordering of questions to ensure a logical flow in the survey. Stock images were used 
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at the beginning of each section of questions to provide visual interest and separate the blocks of 

questions.  

 Pilot study. An external source who had no prior knowledge of the survey or higher 

education piloted the survey. The individual was asked to focus on question readability, clarity of 

the terms used, biases in the questions and overall flow of the survey. Based on the feedback 

from the individual, some survey questions were removed, other answer choices were added and 

the ordering of questions changed. Having an outsider’s perspective helped to ensure clarity in 

the survey.  

 Another aspect of piloting the survey was testing the online survey tool and link created 

for the survey. The electronic survey was sent to my work email address prior to sending the 

survey link out to potential participants. This test assured that the link worked and it also 

provided the participants’ viewpoint when they receive the survey.  As a result, a few errors were 

corrected and a final version of the survey was developed. During this process, it was discovered 

that having the Qualtrics© program send out the initial contact email caused the survey link to be 

blocked by my work email security system. Corrections to the email delivery method were made 

because of this discovery during the piloting process.  

 Survey delivery. The link to the online survey was sent to potential participants through 

an email message directed to their work email address. The message was created and sent to 

participants through the Qualtrics© system. Qualtrics© has the ability to anonymously track 

participants who have responded and only send reminders to those that have not yet completed 

the survey. Reminders were automated, creating less of a need for direct follow-up from myself. 

Three reminder messages were sent throughout the survey to participants who had not yet 

responded. 
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Timeframe.  The survey was open for a two-week time period. Immediately following 

the initial email sent to potential participants, the survey opened. A reminder email was sent to 

all participants who had not yet completed the survey, at days 4, 9 and 13 of the two week survey 

period. It was important to allow the participants enough time to complete the survey. Yet, a 

sense of immediacy was also important, so the participants did not wait too long to complete the 

survey.  

Semi-structured interviews. Participants were also given the opportunity to complete a 

three-part interview process using Seidman’s technique for a semi-structured interview (2013). 

This technique encourages the use of open ended questions and allows the participant to tell their 

story (Seidman, 2013).  A predetermined set of questions served as an interview guide, enhanced 

with the flexibility to add or remove questions based on the participant’s response. Bogdan and 

Biklen (2007) encourage flexibility in the interview, allowing the participant to tell the story, 

while allowing the researcher to change questions based on the participants’ responses.    

The first step in the interview process provided an opportunity for the researcher and 

participant to become better acquainted. The second step allowed the researcher to explore 

pedagogical training and teaching methodologies of the participant in greater depth. The third 

step allocated time to review the previous steps in the interview process and clarify any 

information shared in previous meetings. This final step also included a syllabus review from 

one of the instructor’s courses.  

Document Review. Qualitative researchers can supplement survey or interview data with 

documents that provide background information regarding an organization’s functions (Bogdan 

& Biklen, 2007; Mertens, 2010). Documents can provide insight into what participants’ value 

(Bogdan & Biklen, 2007; Creswell, 2014). Bogdan and Biklen (2007) divide documents into 
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three categories: personal documents, official documents and popular culture documents. Official 

documents are further characterized into internal documents, external documents and student 

records (Bogdan & Biklen, 2007). Internal documents are those that are circulated inside of an 

organization or school system (Bogdan & Biklen, 2007). This study focused on the review of 

internal documents. Syllabi from instructor’s courses were requested for review. Participants 

were given the option to withhold documents they did not wish to be included in the study.  

A rubric was adapted from Measuring the promise: A learning‐focused syllabus rubric 

(Palmer, Bach, & Streifer, 2014) to evaluate student-centered learning and engaging pedagogy 

used by instructors. The rubric includes five criteria: learning goals and objectives, learning 

assessments, schedule, classroom environment and learning activities. The rubric can be viewed 

in Appendix F: Syllabus Review Rubric. The syllabus was reviewed with the instructor during 

the third and final stage of the interview process. By reviewing the syllabus together, both the 

instructor and researcher had the opportunity to clarify information not found in the syllabus.  

Data Analysis 

Creswell (2013) stated that there is no one single way to analyze qualitative data. He 

refers to data analysis as an eclectic process (Creswell, 2013). According to Creswell (2013), 

qualitative researchers simultaneously collect, analyze and write their data in what he refers to as 

the “data analysis spiral” (p. 182). In this process, “the researcher engages in the process of 

moving in analytic circles, rather than using a fixed linear approach” (Creswell, 2013, p. 182). 

This analytic spiral consists of the following steps: 

1. Organizing the data: This involves physically arranging hard copies of notes 

and data, typing field notes, transcribing interviews and perhaps uploading 

data into a data analysis software program. 
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2. Reading and memoing: The researcher reads through all notes, transcripts 

and other data to get an initial sense of its meaning. While reading, the 

researcher records preliminary notes and potential codes in the margins.  

3. Describing, classifying and interpreting data: During this phase, the 

researcher begins by creating a detailed description within the context of the 

unique lived experience of the participants. Then, the researcher categorizes 

the data by developing codes and labeling the transcripts, notes or other 

documents. Next, the researcher looks for a few emerging themes based on 

the coded data. Finally, the researcher makes sense of the data, seeking 

overall meaning of the phenomenon.  

4. Representing and visualizing the data: The final step is deciding how to 

report the data and findings, which are often represented in a narrative 

passage for qualitative studies. Qualitative narratives may also include 

visuals, such as tables and figures (Creswell, 2013).  

The key in qualitative data analysis is to produce data that have both reliability and 

validity. Triangulation is one method designed to reduce researcher bias and increase validity 

(Anfara, Brown, & Mangione, 2002).  Data were triangulated by analyzing the responses from 

all participants and data sources. The data, from multiple cases as data sources, is a corroboration 

of evidence from different individuals and sources.  

Data analysis was completed by reviewing all of the survey responses, interview 

transcripts and document review. All data sources were entered into NVivo©, a software 

program for qualitative data analysis. During the review process, certain words, phrases and the 

participant’s method of thinking repeat and stand out (Bogdan & Biklen, 2007). Queries run on 



47 

 

the NVivo© software revealed connections between data sources. After the first themes were 

formed, the data was set aside and reviewed again one week later. This process of reviewing and 

reviewing again is referred to as recoding (Fink, 2013; Krefting, 1999). Recoding was completed 

to ensure reliability and dependability in the coding process (Fink, 2013; Krefting, 1999).   

Content analysis was used as an additional method of analysis. Content analysis draws 

meaning from the recorded data (Fink, 2013). This process is also referred to as constant 

comparative analysis (Glaser & Strauss, 1967). The data elements were compared with one 

another and shared properties emerged (Anfara et al., 2002). In addition, in this multi-case study, 

analysis first occurred by providing a rich description of each case and the themes within each 

case, known as within-case analysis (Creswell, 2013). Cross-case analysis is also used in 

multiple case studies to examine themes across cases (Creswell, 2013). Cross-case anaylsis was 

completed following within-case analysis.  

Delimitations and Limitations 

 

 It is important to define the delimitations and limitations of a study. Delimitations are 

conscious choices that are made during the research planning process to limit the scope of the 

study. Several delimitations were identified in the research planning process. This study focuses 

on the experiences of undergraduate Anatomy and Physiology instructors at private colleges and 

universities in one Midwest state. No additional content areas, public college or universities, 

graduate programs or geographic areas were considered. The information shared was self-

reported by instructors through an online survey and semi-structured interviews. The data 

collection was also limited by time, as it took place over the span of one semester.  

 Limitations are characteristics that set parameters on the interpretation of the findings of 

a study. The generalizability of a study is affected by the limitations. This study could be 
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replicated to study other institutions of higher education and content areas for instructors with 

varied results. Additionally, convenience, criterion and homogeneous sampling of participants 

were used in the study, making generalizability difficult.  

Data Validation 

 

The traditional measures of rigor in quantitative research, reliability and validity do not 

fit with naturalistic qualitative research. A new model was developed to better measure quality 

and rigor based on the unique human experiences represented in qualitative studies. Guba’s 

(1981) model of trustworthiness of qualitative research examines four components for 

determining quality: a) credibility, b) transferability, c) dependability and d) confirmability. 

Eight procedures for determining validity in qualitative studies are: prolonged engagement, 

triangulation, peer review, negative case analysis, clarifying researcher bias, member checks, 

thick description and external audits (Anfara et al., 2002). These eight procedures were used in 

the four components to determine the validity of this qualitative study.  

First, credibility is established by accurately describing the human experience that was 

examined in the study (Krefting, 1991). Peer debriefing, triangulation and member checking are 

strategies that were used in this study to establish credibility (Anfara et al., 2002; Krefting, 

1991).  By using multiple sources of data collection, the research becomes more credible, an 

essential aspect to ensuring quality in research. Member checking also ensures accuracy of the 

data, by allowing the participant to review data collected.   

Qualitative studies are intended to describe a phenomenon or individual’s unique lived 

experience and findings cannot be generalized to an entire population. Transferability describes 

the ability of the findings to fit into a context outside of the study (Krefting, 1991). Many 

qualitative studies are unique and cannot be transferred to another context. Thick description was 
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used to give context (Ambert et al., 1995; Jacobson, 1991). Additionally, sampling is another 

important factor. Sampling in qualitative studies is not random, rather purposeful sampling was 

utilized in which participants were selected based on predetermined criteria (Salmons, 2010). 

Due to the concentration on a unique setting or population, a qualitative study may not be 

transferable to another sampling of participants, which is acceptable in qualitative research. 

Researchers can show transferability of their qualitative studies by clearly explaining participant 

selection methods. Anatomy and Physiology instructors employed at private undergraduate 

colleges and universities were selected for this study. Different findings may be likely if a 

dissimilar sample was selected. For example, findings may vary if instructors from public 

universities, a different content area or different geographic region were selected for 

participation in the study.  

Subsequently, dependability provides a chain of evidence and explanation for the 

techniques used in the research process.  It offers consistency of findings and can be 

demonstrated by an audit trail, coding and recoding data, triangulation of data and peer 

examination (Anfara et al., 2002; Johnson, 1997; Krefting 1991).  Often times researchers will 

use a decision trail to describe to readers how they arrived at the methods and findings in their 

study. The decision trail can help to disparage any ambiguity the reader may have regarding the 

study. A decision trail was clearly outlined for this study.  

A relationship between the participant and the researcher often develops in qualitative 

studies, which may lead to the development of additional findings. Confirmability can strengthen 

these findings by utilizing triangulation and reflexivity examination (Anfara et al., 2002; 

Johnson, 1997; Krefting, 1991). For example, multiple sources of data can be used to corroborate 

a story. By utilizing multiple sources of data collection or analyses, the findings of the study are 
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confirmed. Data collected from an online survey, interviews and document review were used for 

confirmability in this study.  

Ethical Considerations 

The most critical aspect of research ethics is maintaining transparency (Bogdan & Biklen, 

2007; Creswell, 2013). Sustaining openness with participants can be accomplished through clear 

and regular communication. The researcher also needs to seek permission to conduct the 

research, not only from the participants, but from the gatekeepers as well. Gatekeepers are 

individuals in authority (Creswell, 2013). They can greatly impact the research process. 

Gatekeepers in this study included college or university presidents, provosts, vice presidents, 

deans or department chairs. They were contacted, along with potential participants, to be 

informed of the study.  

Transparency begins by seeking permission from potential participants and gatekeepers. 

Participants in the study were given the opportunity to review and discuss the consent form prior 

to agreeing to participate in all aspects of the study.  Participants were also granted access to 

their interview transcript. They were asked to read through the transcript and provide any 

questions, comments, concerns or clarifications prior to data analysis.  

 Securing the data collected during the research process is another ethical consideration. 

Survey data was stored on a password protected account in the Qualtrics© program and 

downloaded to a password protected computer. Audio and video recordings from the individual 

interviews were downloaded and removed from the recording device and stored on a password 

protected computer. Transcripts obtained from the interviews were altered to remove any 

identifying information, including the use of pseudonyms to de-identify participants. Files 

obtained during the interview process, including transcripts, informed consent, syllabi and notes 
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were stored on a password protected computer or in a locked file cabinet at the researcher’s 

home.   

As an ‘inside researcher’, it is important to be sure to maintain my own transparency. 

While my closeness to the participants creates a strong positionality, certain biases were 

acknowledged. Controlling bias can be accomplished by utilizing an ongoing reflective process 

during the analysis of data. Use of reflexive journaling served as a means of controlling bias 

during data analysis. In addition, providing thick, contextual description throughout the research 

process ensured that participants were recognized as their true selves and not as they may be 

presumed. I limited my own viewpoint and ensured that I am providing a true representation of 

the participants in the study.   

Institutional review board. This study was submitted for approval through Drake 

University’s Institutional Review Board (IRB) to ensure appropriate measures have been taken to 

protect participants. I completed an online training course provided by the Collaborative 

Institutional Training Initiative, “Social and Behavioral Research-Basic/Refresher”, in 

September 2014. In January 2015, I completed an additional online training course provided by 

the National Institute of Health, “Protecting Human Research Participants.” These training 

experiences conveyed rules and regulations required when conducting research using human 

participants. Additionally, all recommendations by Drake University’s IRB were implemented to 

ensure the study was conducted with the highest ethical principles and no data was collected 

until IRB approval was obtained.  

Summary 

This chapter has provided the methodological approach for the study. Sections include an 

overview of qualitative research, rationale for the selection of methodological approach, data 
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collection methods and a description of how the data was analyzed. Finally, delimitations that 

bound the study and limitations of the study were discussed. 
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CHAPTER 4 

FINDINGS 

 

 The purpose of this multi-case study (Creswell, 2013) was to gain an understanding of 

the lived experiences (van Manen, 1990) of undergraduate Anatomy and Physiology instructors 

at private colleges and universities in one Midwest state. Case studies focus on an in-depth 

description of an individual or small group of individuals using a number of data collection 

techniques. Multiple qualitative data collection methods were used to gather information in this 

study over several months. To gather data, I administered a qualitative survey, conducted 

individual in-depth interviews and reviewed course syllabi in an attempt to provide a rich, 

detailed description of the participants’ lived experiences. Data were triangulated to address the 

issues of credibility, dependability and confirmability (Anfara et al., 2002). In addition, member 

checking (Anfara et al., 2002) allowed participants to provide feedback by individual review of 

interview transcripts.  Development of key themes, statements and meaningful units are 

necessary when reporting qualitative findings (Creswell, 2014). A thick, rich description (Geertz, 

1973) is provided by using the participants’ words, whenever possible, to provide meaning to the 

lived experiences of Anatomy and Physiology instructors at private colleges and universities in 

one Midwest state.  

 The data analysis spiral (Creswell, 2013) was used to analyze data for common themes. 

The analytic data spiral consists of four steps: (1) organizing the data, (2) reading and memoing, 

(3) describing, classifying and interpreting the data and (4) representing and visualizing that data. 

I began the process of data analysis by first organizing all of the data collected from participants. 

For this process, I reviewed survey responses, typed field notes, transcribed interviews and 

evaluated course syllabi. All research documents were uploaded to NVivo©, a software program 
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for qualitative data analysis. During the next stage of data analysis, I read through all of the field 

notes and transcripts to gather initial meaning from the data. Notes and initial codes were 

recorded by hand in the margins of the documents. Next, I went through the documents again 

and started labeling the documents electronically with codes to find emerging themes. During 

initial coding, 46 themes emerged. This was reduced to 11 themes with additional coding. A final 

round of coding revealed 6 themes with additional sub-themes. I sought to incorporate the 

participants’ voices in the findings by seeking participant quotes that represented the themes. 

Tables were also created to provide visualization of the data.   

 Based on survey responses and information provided during the interview process, along 

with subsequent syllabus review, each participant is briefly described as a case in this chapter. 

Demographic information from the interview participants is noted in Table 4.1. An analysis of 

the data follows, focusing on the grand tour question: “What are the experiences of 

undergraduate Anatomy and Physiology instructors in their biological science content courses?” 

Additional sub-questions focused on pedagogy, approaches to teaching and student engagement.  

 Nine survey participants offered to continue participation in the study through the 

interview and syllabus review portions of the study. Each of the nine individuals was contacted 

thorough an email message to the address provided in the survey response. Of the nine 

individuals who offered to continue participation, responses were received from six individuals. 

Interviews were scheduled with the remaining six faculty participants.  

The Anatomy and Physiology instructors hold various ranks at their institutions from 

instructor to full professor. Four of the six participants are tenured, while two participants are 

tenure-track and one participant is non-tenure track.  Five of the six participants hold a doctoral 

degree. The other participant holds a master’s degree. The teaching experience in higher 
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education ranges from 1 year to 20 years. All participants teach undergraduate lecture and lab 

courses in the anatomical and physiological sciences. One participant teaches some graduate 

courses in addition to undergraduate coursework.  Demographic information describing the 

participants is noted in Table 4.1.    

Table 4.1 

Participant Demographic Information 

Participant Position Age Identifies Level of 

Education 

Experience 

Level in Higher 

Education 

John  Associate 
Professor 

43 Male Ph.D. Somewhat 
Experienced 

George Associate 
Professor 

57 Male Ph.D. Experienced 

Grace Lecturer 66 Female M.S. Inexperienced 

Jane Professor 53 Female Ph.D. Very 
Experienced 

Carol Assistant 
Professor 

34 Female Ph.D. Somewhat 
Experienced 

Denise Associate 
Professor 

55 Female Ph.D. Experienced 

 

Participant Information 

 A brief description of each participant is detailed below, including information about the 

college or university at which they are employed and why they decided to enter higher education. 

Participants were interviewed at a location of their choice. Five participants selected their office 

as the interview setting. One interview occurred in the study room of a public library. Four of the 

six interviews utilized the videoconferencing tool Zoom©, due to travel distance between the 

researcher and participant. Two interviews occurred in the face-to-face format.  Names of all 

participants and colleges or universities have been given pseudonyms to protect their identity and 

to provide anonymity. 
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 Participant 1: John, Camden College. My first interview was scheduled on a Tuesday 

morning at 10:00 a.m. using Zoom. John joined the videoconference from his office.  John is 

43 years old and has six years of teaching experience at Camden College. He is a tenure track 

associate professor who teaches both undergraduate and graduate lecture and lab courses. John 

teaches 9-12 credit hours per semester in the areas of anatomy and physiology, embryology, 

neuroscience, pathophysiology and medical imaging.  

He chose Camden College, a small liberal arts college, because of his strong interest in 

teaching. John’s background is in chiropractic medicine. He served as a licensed chiropractor 

prior to going back to school for his master’s in biology and Ph.D. in physiology and 

developmental biology. John described his decision to return to school and enter the field of 

higher education. “A lot of it just stemmed from being able to interact with students and being 

able to teach. I had a strong interest in teaching and then also understanding how we learn, how 

we teach and so that kind of sparked the interest to get into higher education.”   

John shared his indirect path into higher education. He initially planned to go into 

physical therapy after graduating high school. It was upon completion of his bachelor’s degree 

that he changed his area of study to chiropractic medicine. During chiropractic school he 

experienced the beginnings of his desire to enter the field of higher education. John had the 

opportunity to tutor different labs in anatomy and microbiology. He considered returning to 

school to receive his master’s degree, however, his mentor encouraged him to continue on his 

path to chiropractic practice. After two years of chiropractic practice, John’s desire to enter the 

field of higher education was quite apparent. So he continued practicing as a chiropractor, while 

working on his master’s degree. He had another opportunity to serve as a teaching assistant and 

ultimately stopped his chiropractic practice to begin his PhD. John’s feelings towards teaching 
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were evident early on in my conversation with him. It was clear that his desire to teach drove 

him to change career paths.   

 Participant 2: George, Grand Lakes University. My second interview was scheduled 

for a Friday afternoon at 1:00 p.m. with George. This interview was also completed using 

Zoom. George joined the conversation about 15 minutes late at 1:15 pm. Anxiety and 

frustration grew waiting for George to join the conversation, although once we began talking, I 

discovered George had much to share. George is 57 years old, has fifteen years of higher 

education teaching experience and has taught at Grand Lakes University for seven years. George 

is a tenured, full-time associate professor. He teaches 13-16 credit hours of face-to-face 

undergraduate lecture and lab in the areas of exercise physiology and advanced exercise 

physiology, sports and exercise nutrition, human movement, biomechanics and exercise 

prescription. George had a career in the military and began his educational journey as a middle-

aged adult. He earned a Bachelor of Science in Athletic Training, Master of Science in Exercise 

Physiology and Doctorate of Philosophy in Biomechanics, consecutively. George taught at three 

universities prior to starting his position at Grand Lakes University.  

 His military background was clearly evident in my conversation with him. George 

admitted that he came from a much stricter learning environment than the current conditions in 

which he teaches. It was apparent that George struggles to uphold the high standard he has set for 

his students, while still showing them compassion. His ruff and gruff demeanor made 

conversation during our interview a bit difficult at times, but in the end I was able to get George 

to openly share his story.  

 Participant 3: Grace, Adams University. My third interview, with Grace, was 

scheduled for a Saturday morning at 11:00 a.m. Grace and I met on a cold, sunny morning in a 
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public library study room. The space provided adequate space and a quiet environment to 

conduct the interview. I was excited to conduct a face-to-face interview and was pleased when 

Grace offered to come to my city. Grace lives several hours away, but was visiting family in 

town that weekend.  

Grace is completing her second year as a non-tenure track lecturer at Adams University. 

She is 66 years old. While Grace is new to higher education, she does have many years of 

experience in middle school and high school science education. She teaches 13-16 credit hours 

of face-to-face undergraduate lecture and lab in the areas of anatomy and physiology. Grace was 

nearing retirement as a high school science teacher when she was asked to teach anatomy and 

physiology at Adams University. “I was mostly teaching freshman. They were basically three 

months older that the students I just finished working with. There was not a lot of age difference 

or maturity difference.”  

 Grace was very approachable and open to sharing her story. It was clear that Grace has a 

passion for teaching. As a former K-12 science teacher, Grace was well-prepared for the 

interview. She had many examples to share and even provided sample work of active learning in 

her classroom during our face-to-face interview. I enjoyed my conversation with Grace and felt 

very at ease during my conversation with her. I imagine she carries the same calming demeanor 

into her interactions with students.  

 Participant 4: Jane, Coolidge College. My fourth interview was initially scheduled with 

Jane for a Friday afternoon, but had to be rescheduled due to an unforeseen schedule conflict. 

Jane and I met instead on a Tuesday afternoon at 2:00 p.m. We used the videoconferencing tool, 

Zoom. Jane elected not to use a web camera. The lack of video made it more challenging to 
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connect with Jane, as I could not see her face. I also found myself looking down at my interview 

guide or notes more than previous interviews, due to the lack of facial interaction with Jane.  

 Jane is a full-time tenured, professor at Coolidge College. She is 53 years old. She 

teaches undergraduate lecture and lab courses in the areas of physiology, biology, embryology, 

developmental biology and biology seminar at Coolidge College, where she has been for 19 

years. Jane was drawn to Coolidge College because it was similar to some of the colleges and 

universities in her educational background. The number of faculty in the science department was 

comparable to the colleges and universities she attended. She expected an analogous dynamic 

between faculty and students.   

 Jane seemed closed off and a bit cold at the beginning of our conversation. She also 

seemed to provide very succinct answers at the beginning of the interview. I struggled to get Jane 

to delve deeper, until I discovered her passion for research. Once I asked Jane about her areas of 

research and how she involves students in research, I was able to get her to open up and the 

interview was much more fruitful.  

 Participant 5: Carol, Faber College. My fifth interview was scheduled for a Thursday 

afternoon at 2:00 p.m. with Carol. Carol and I met via the videoconferencing tool, Zoom. Carol 

joined the conversation just a few minutes after 2:00 p.m. Carol’s adaptability was noticeable 

right away during her interview. She was at home that afternoon with a sick child. Carol opted 

not to reschedule the interview and to continue as planned. I appreciated her flexibility. She did 

seem a bit distracted during our conversation due to the balancing act she was trying to maintain. 

However, I did feel she was very open during our interview and provided thorough responses. 

Carol is 34 years of age. She has been teaching undergraduate lecture and lab courses at 

Faber College for three years. Carol is a full-time tenure track assistant professor teaching 
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physiology and introductory biology courses. Initially, Carol thought she would work in industry 

for a biotechnology or pharmaceutical company. After spending some time in the field of 

research, she discovered that the work was not well-suited for her and applied for a teaching 

post-doctoral program. Carol describes the teaching post-doctoral position, “The teaching post-

doc was basically a half-time position. So I taught six credit hours a semester, but I was given a 

full faculty mentor that tells you how to design a syllabus. If you have to plan a lab from scratch, 

how does that work and what does that look like? Just someone to sort of guide you in those first 

years.” After finishing her postdoctoral work, Carol began her teaching career at a small liberal 

arts college and then found her way to Faber.  

 Participant 6: Denise, Pennbrook University. The final interview was scheduled with 

Denise for a Tuesday afternoon at 3:00 p.m. Denise and I met face-to-face for the interview in 

her office. It was clear that Denise is very busy, based on the state of her office. Piles of 

textbooks and papers covered the desk and floor. However, she cleared a chair and small area of 

her desk to welcome me. Denise made sure I had the proper connectivity to operate my recording 

device and made me feel at ease right away. Meeting in Denise’s office allowed her to share 

some of the tools she uses for active learning in her classroom. Denise and I had a very open 

conversation and I felt like I could have spent much more time talking with her.  

Denise is 55 years old and has 10 years of teaching experience at Pennbrook University. 

She is a full-time tenured, associate professor. Denise teaches 9-12 credit hours per semester of 

face-to-face and online undergraduate lecture and lab courses in the areas of physiology, 

histology, endocrinology, infectious disease and community health education. Denise earned a 

bachelor of science in community health education. She brings her unique background into 

higher education. “[In community health education] we use the PERCEIVE model (Glanz, 
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Rimer, & Lewis, 2002) and so that starts by recognizing who is your target audience and doing a 

needs assessment. What are their needs? What are their goals? What are their aspirations? What 

are the barriers to succeeding?” Denise shared, “That is the lens I view teaching through.”   

Other participants. In addition to the six interview participants described above, nine 

additional Anatomy and Physiology faculty participated in the qualitative survey.  Demographic 

information from these participants is shown in Table 4.2.  

Table 4.2 

Participant Demographic Information 

Participant Position Age Identifies Level of 

Education 

Experience 

Level in Higher 

Education 

Susan Assistant 
Professor 

30-39 Female Ph.D. Inexperienced 

Timothy Associate 
Professor 

40-49 Male Ph.D. Somewhat 
Experienced 

Mary Assistant 
Professor 

30-39 Female Ph.D. Inexperienced 

James Professor 50-59 Male Ph.D. Very 
Experienced 

Patricia Assistant 
Professor 

30-39 Female Masters Inexperienced 

Jennifer Associate 
Professor 

40-49 Female Ph.D. Somewhat 
Experienced 

Robert Associate 
Professor 

30-39 Male Ph.D. Somewhat 
Experienced 

Elizabeth Assistant 
Professor 

30-39 Female Ph.D. Inexperienced  

Michael Associate 
Professor 

40-49 Male Ph.D. Somewhat 
Experienced 

 

All survey participants were full-time faculty, with tenure or tenure-track positions. Four 

participants held the rank of assistant professor, while two participants held the rank of associate 

professor. Only one participant held the rank of professor. Four participants were categorized as 

inexperienced or somewhat experienced. One participant was categorized as very experienced, 
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with 21 or more years of teaching in higher education. All of the additional survey participants 

teach 9-12 or 13-16 credit hours of face-to-face undergraduate lecture and lab courses.  Most 

participants taught Anatomy and/or Physiology. Other biological sciences courses taught 

include: Nutrition and Wellness, Neurology, Embryology, Histology, Genetics, Environmental 

Science, Evolution and Toxicology.   

Major Themes 

Constructivism (Creswell, 2013) provided the theoretical framework for this study. This 

theoretical framework focuses on building a construct or set of ideas around a central problem. 

The constructivist theory was well-suited for this study, because knowledge is co-constructed by 

both the researcher and participant. As a qualitative researcher, I am aware of my obligation to 

clearly communicate the participant’s story. Using constructivism, as a theoretical framework, 

knowledge is constructed from interactions between the researcher and participants (Crotty, 

1998). Constructivism also places value on the close connection of the researcher to the 

participants they are researching. Through multiple methods of data collection, including a 

qualitative survey, semi-structured interviews and syllabus review, I was able to form an intimate 

connection with all participants in this study (Bogdan & Biklen, 2007; Creswell, 2013; Seidman, 

2013). Sharing the participants’ lived experience (van Manen, 1990) and constructing knowledge 

based on participants’ responses was the ultimate goal of this research study. The findings of this 

study are filtered through the lens of constructivism. Data analysis revealed six major themes and 

sub-themes as detailed in Table 4.3.  

The themes provide a lens through which to view the research question and sub-

questions. Careful consideration was taken to search for meaning within the work of Anatomy 
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and Physiology faculty. Months of thought, preparation and persistence led to the representation 

of the lived experience of undergraduate Anatomy and Physiology instructors.  

Table 4.3  

Major Themes and Sub-themes   

Major Theme Sub-themes 

1. Teaching Philosophy Informs 

Pedagogy 

1a. Educational Background 
1b. Student Engagement 
1c. Student Improvement 

2. Curriculum Design Criteria is 

Key 

2a. Course Outcomes/Objectives 
2b. Professional Organizations and Accreditation 
2c. Curriculum Guides 
2d. Flexibility and Collaboration 

3.Components for a Successful 

Course Schedule 

 

3a. Course Outcomes/Objectives 
3b. Predetermined Schedule 
3c. Prior Knowledge 
3d. Student Feedback 

4.Active Inquiry and 

Collaborative Learning in the 

Classroom 

 

4a. Case Studies 
4b. Posing Questions  
4c. Research Projects 
4d. Laboratory 
4e. Role in Student Learning 

5.Methods to Address Student 

Misconceptions and Assessment 

 

5a. Questioning 
5b. Pre-assessments 
5c. Examinations  
5d. Other Assessments 

6. Value of Pedagogy Experience 

and Professional Development 

6a. Pedagogy in the Doctoral Program 
6b. Post Doctoral Experience 
6c. Professional Development 

 

 Teaching philosophy informs pedagogy. Each participant interviewed was a practicing 

Anatomy and/or Physiology faculty member at a private undergraduate college or university in 

one Midwest state. The interview began with the participant providing a description of their 

educational background, their decision to enter into higher education and what motivates them to 

continue in higher education.  The responses provided were diverse and unique to each 
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individual.  Several faculty members noted a desire to teach early on in their own education. 

Other participants pursued careers in medicine, research or the military prior to entering 

academia. The pathway to the professoriate is non-linear, therefore, it is significant that 

participants in this study would not follow a common path to teaching in higher education. 

 The literature noted the importance of instructors’ personal educational experiences in 

determining their own teaching philosophy. Faculty tend to emulate the teaching style they 

experienced as students (Adamson et al., 2003; Addy et al., 2015; Anderson & Helms, 2001; 

Krajewski & Schwartz, 2014; van Driel, Beijaard, & Verloop, 2001). This can result in a cyclical 

continuation of the traditional teaching style that instructors experienced as students. Traditional 

teaching is hallmarked by extensive lecturing and consists of a majority of the power being held 

by the professor. Contemporary student-centered teaching models are beginning to appear in 

higher education, but the implementation of such models is entirely dependent on the instructor’s 

viewpoint of his or her role in student learning. In student-centered learning, the power dynamic 

shifts from that of the teacher to the student, allowing the student to take on a more active role in 

their own education (Tyma, 2009; Weimer, 2002, Wright, 2011). Educational background and 

purpose as an educator appear to be determining factors in a faculty member’s teaching 

philosophy.  

 Educational background. Participants were asked during the introductory portion of the 

interview to describe their educational background and their decision making process to enter the 

field of higher education. Five of the six interview participants had an earned doctorate in an area 

of science closely related to the topic areas in which they teach. The sixth participant, Grace, had 

a strong background in K-12 education, with an earned master’s degree in education.  
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In particular, Carol and Jane followed the well-trodden path to professorship: Ph.D. with 

a heavy focus on research, research based postdoctoral work and limited teaching assistant 

responsibilities. However, Carol planned to enter the field of medical research upon completion 

of her doctorate. During her postdoctoral work, she discovered that working for a biotechnology 

or pharmaceutical company would not fit well with the life she envisioned for herself and her 

family. Carol explains,  

During my postdoc, I kind of discovered that doing research 80 hours a week wasn’t 

really what I wanted to do with my life. I just had my first child and there was a lot going 

on in my life. So, I started thinking about what else I could do with my degree. 

Carol decided to apply her prior knowledge in the physiological sciences to the field of 

education, but she did not feel qualified to apply for academic positions, due to her limited 

teaching experience. She found a postdoctoral teaching position that would help her develop the 

skills needed to be successful in higher education. Carol described the educational postdoctoral 

position as a half-time teaching position, in which she taught six credit hours per semester. She 

was also assigned a faculty mentor to guide her through her first years of teaching. Carol credited 

her faculty mentor in teaching her how to design a syllabus, plan laboratory experiments and 

determine the scope of undergraduate research.  

Carol’s postdoctoral experience was quite different from a majority of graduate students 

on the pathway to the professoriate. Training in pedagogy during graduate coursework or in 

postdoctoral work is certainly not mandatory for higher education instructors (Cox, 1995; Golde 

& Dore, 2001; Handelsman et al., 2007; Jensen, 2011; Luft et al.; 2004; Otero et al., 2006; Pfund 

et al., 2009; Sunal et al., 2001). Jane had a very different postdoctoral experience from Carol, in 

that Jane’s post-doctorate was focused solely on research. The only teaching experience she had 
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prior to being hired as a full-time faculty member was guest lecturing and serving as a teaching 

assistant in graduate school. From discussion with the participants in this study and the research, 

Jane’s postdoctoral experience is much more common than Carol’s postdoctoral program among 

science graduate students.  

Contrary to the previously described participants, John, George and Denise held careers 

outside of academia for 10-20 years before returning to school for advanced degrees and entering 

the field of higher education. John earned a doctoral degree in chiropractic medicine and 

practiced in the field of chiropractic medicine for several years before receiving a master’s 

degree and doctorate in science related fields. John’s career change stemmed from a strong 

desire to interact with students. George served in the military for 20 years prior to receiving a 

bachelors, masters and Ph.D. in science disciplines. Denise was a community health educator 

prior to her return to graduate school in the sciences. Denise knew while taking her first classes 

in biology that she had made the correct decision in changing careers. Denise recalls, “I 

remember telling my advisor ‘I felt like I was flying’. I was having so much fun.” The three 

participants’ prior occupational experiences influenced their decisions to change careers to 

higher education.  

The final participant, Grace, received a Master’s of Science in Science Education and a 

Master’s of Science in Educational Administration. She spent many years in middle school and 

high school science classrooms before entering higher education near retirement. Grace noted 

that the students she was teaching in high school were often only a few months younger than the 

college students she taught in her introductory courses, making the transition from high school to 

college much smoother. Grace describes her transition from primary to secondary to 

postsecondary education, “I spent many years in K-12 education with a focus on improving 
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instructional strategies resulting in more effective teaching. I have taken those skills to the 

collegiate level.” Grace could be classified as a science faculty with education specialty (SFES) 

due to her strong education background. Colleges and universities have noted an increase in 

hiring of SFES to improve department curriculum, teach methods courses for pre-service science 

teachers and introductory and upper level science courses (Addy et al., 2015; Bush et al., 2013; 

Bush et al., 2011; Bush et al., 2008; Bush et al., 2006). Grace not only incorporated a variety of 

pedagogical methods into her own courses, but she also served as a mentor for other faculty 

interested in incorporating instructional strategies into their own courses.   

Educational and occupational preparation of each of the participants is individualized and 

varies widely. However, most of the participants cited very similar reasons for entering the field 

of higher education. The reasons provided revolved around the student. 

Student engagement. John and Denise provided student engagement and interaction as 

the primary reason for entering and continuing a career in higher education. John left his career 

in the medical field to teach in higher education. He describes his decision to change careers, “I 

had a strong interest in teaching and then also understanding how we learn, how we teach and so 

that kind of sparked my interest to get into higher education.” Student interaction and 

engagement serves as the primary purpose for John’s role in higher education.  

Denise shared similar thoughts regarding student interaction in her courses. She shared 

that she encourages students to speak in class or share personal experiences or observations. 

Encouraging students to control their own learning through active participation is a critical 

component of student-centered learning (Slunt & Giancarlo, 2004). John and Denise understand 

the importance of student engagement and interaction in the classroom. They work to create 
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open and inviting environments in which students are willing to participate in discussion. The 

ability of the students to share in the classroom experience is critical for their learning.  

Student improvement. Another motivating factor shared by participants for continuing as 

a faculty member in higher education was student improvement. Three participants shared 

experiences regarding students working diligently throughout the semester and finding success in 

their courses. John described his experience with student improvement. 

When a student may start out slow, whether I work with them or they work with a tutor 

or they work within a group and they’re able to improve, and I see that improvement 

from day one to the end of the class. That progression, that improvement, is very 

gratifying. 

Carol echoed John’s thoughts regarding student progression and improvement. She seeks 

to make the content relatable for students. Carol finds satisfaction in the success of her students. 

She details her interaction with one student, in particular, that had a lasting impact.  

I had a student that tried. You can tell they’re trying really, really hard, but they just 

haven’t found the thing that works yet. So we spent a lot of time working on different 

study techniques and different note taking methods and her dedication and her ability to 

come and work through it. On her third test, we changed some things and she got a B on 

the test. She’d been getting D’s on her previous tests. It’s a moment that you feel really 

good about. So that’s a moment that sticks out in my mind.  

Carol told me that she enjoys interacting with students one-on-one and noted this as a 

reason she decided to continue her teaching career at smaller liberal arts colleges. The smaller 

class sizes afford her the opportunity to get to know students and interact with students on an 

individual basis.  
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Many of the participants found satisfaction in the success of their students. By connecting 

with students, they were better able to assist the students in the learning process. Denise 

described the almost audible gasp of students as they had their “aha” moment. She explained that 

students finally understanding a concept, which they have continuously struggled with, is what 

she strives for as a teacher.  

For the most part, the Anatomy and Physiology faculty included in this study appeared 

dedicated to student learning. They shared joy in similar “aha” moments that students 

experienced, finally being able to grasp the difficult material. It was apparent that the faculty 

members found success in the success of their students. Several faculty also shared experiences 

in which they encouraged students to take a more active role in their learning. The instructor’s 

viewpoint of their role, as well as the role of the student, factors into the adoption of student-

centered learning practices. 

Student engagement and student improvement are key factors in the participants’ 

perceived purpose as an educator. Their perceived role as an educator, along with their own 

educational background, leads to the development of a teaching philosophy. An instructor’s 

teaching philosophy will inform the pedagogy they implement in the classroom. If the instructor 

views themselves as the keeper of knowledge, a traditional teaching style will develop. However, 

if the faculty member views themselves as a guide in student learning, a student-center approach 

will develop. The instructor’s perceived role in student learning is a critical component of course 

design and curriculum development.   

Curriculum design criteria is key. Weimer (2002) encourages the use of content not as 

an end, but rather as a guide to learning. Instructors should carefully consider the use and 

purpose of content in their own courses. All too often, faculty face the tremendous task of 
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covering an enormous amount of content in a short timeframe. In this scenario, students are 

guided into a memorization learning pattern, where content is forgotten as soon as the 

assessment is over. If curriculum design is content driven, student learning can be inhibited.  

Anatomy and Physiology faculty members were asked questions during the survey and 

interview process regarding course design and curriculum guidelines. Specific questions focused 

on the decision making process regarding content selection for the course. Responses varied 

amongst faculty members, but several common themes emerged. Participants noted course 

outcomes or objectives, professional organizations or accreditations, curriculum guides or 

student input as primary methods for determining curriculum design.   

Course outcomes/objectives. Four participants in the study noted course outcomes or 

objectives as a major factor in determining the course content. Course outcomes were created by 

the faculty member and serve as a guideline for selecting course content. One survey participant 

describes setting broad learning objectives as major topics and adding detailed enhancements as 

the schedule allows. This faculty member exhibited some flexibility in the course schedule.  

Denise uses course outcomes to determine course content. She also focuses on content 

the students need from her pre-requisite courses in order to be successful at the next level.  

I begin by identifying learner-centered outcomes. What skills, concepts, etc. do I believe 

students need to have at the end of the course in order to be successful at the next level? 

For the vast majority of students enrolled in my courses, the next level falls into two 

categories: entrance exams to professional/graduate programs and preparation for success 

in professional/graduate programs.  

Denise and other faculty consider the student outcomes at the end of the semester when 

planning course content. What knowledge should the student have mastered after the semester is 
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over? This method of reverse planning ensures students are obtaining the knowledge and skills 

necessary to advance to the next level in their education. Student-centered learning encourages 

the use of course objectives to shift the focus of the course away from content to the acquisition 

of skill and knowledge (Cornelius & Gordon, 2008). Course objectives change the emphasis to 

learning as a process embedded throughout the course, rather than a final product.   

Professional organizations and accreditation. Several participants cited the use of 

recommendations from professional organizations, such as the American Physiological Society 

or Human Anatomy and Physiological Society, in determining course content. The professional 

organizations set learning objectives that are used by several faculty members in this study. 

Additionally, Anatomy and Physiology may serve as a prerequisite course for a professional 

program. Accrediting bodies for professional programs require certain aspects of the curriculum 

in order to meet accreditation needs. For example, several faculty shared that a large proportion 

of their students are nursing or allied health majors required to take a board examination prior to 

practice in their field of study. Faculty teaching the anatomical and physiological sciences have 

an obligation to prepare students for these examinations. Faculty noted that they work with 

professional program faculty to ensure the accreditation criteria are being met.  

Curriculum guides. Anatomy and Physiology often serve as pre-requisite courses for 

specific professional or graduate programs. The subject matter necessitates the need to cover as 

many of the human body systems as possible. Several faculty members shared the goal of 

covering all the human body systems in both lecture and lab. Interview participant, Jane, 

disclosed that she follows a textbook to cover the general principles of the course. The textbook 

serves as a course guide, but she still has to be selective in terms of the content that is covered 

during the semester. While following a textbook as a curriculum guide will ensure all content is 
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covered, it may not provide the best method for engaging students in learning. This method of 

curriculum design could encourage a memorization pattern of learning, rather than focusing on 

long-term learning and acquisition of knowledge.  

Flexibility and collaboration. In contrast to the previously discussed curriculum 

development strategies, some Anatomy and Physiology instructors noted flexibility and 

collaborative efforts with other faculty and students in their course design. Cornelius and Gordon 

(2008) found that student-centered learning was characterized by flexibility in content delivery.  

Flexibility in content delivery allowed for differentiation and the ability to meet the needs of the 

individual learner. In contrast to the previously discussed methods of curriculum development, 

some Anatomy and Physiology instructors noted flexibility and collaborative efforts with other 

faculty and students in their course design. Cornelius and Gordon (2008) found that student-

centered learning was characterized by flexibility in content delivery.  Flexibility in content 

delivery allowed for differentiation and the ability to meet the needs of the individual learner.  

An example of collaborative efforts in curriculum design was exhibited when one survey 

participant described working with three other faculty members who teach the same course. They 

have team discussions and decide on the big topics of interest together. The depth of coverage of 

each of the topics remains with the individual faculty member. Carol talked about her 

collaboration with nursing faculty to improve student outcomes. She consults with nursing 

faculty to gain a better understanding of student deficits and areas to bolster in her prerequisite 

courses.   

Several participants described student involvement in the course design. One faculty 

member seemed to welcome student input in the topics taught in the course. They shared that if a 

student has a desire to discuss a topic in greater detail they embrace it. Additionally, students in 
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Denise’s upper division neurophysiology course get a first-hand experience in determining 

course content. They help design the course syllabus. 

The first day of class I come in without a syllabus and I have them [the students] design 

it. I give them a survey and ask them to find things that they are most interested in 

learning. The first half of the class is pretty well established. There are certain things we 

have to teach in neurophysiology. But they get to determine what we teach in the second 

half. They get to decide how many exams we have. So, they can have this active role in 

setting up the course. The students are seniors, getting ready to graduate. I think at this 

point they should have a say in what they get to learn.  

Denise’s students take a very active role in their learning. I asked Denise during our 

interview if any of the students seemed reluctant to take on this new role or if they welcomed the 

change. Denise responded, 

Actually the first couple of times I did it, they were like ‘This is great!’ The last time I 

did it, I actually had a student call me lazy. That was a surprise to me. That student must 

just be a little less mature than some of the others. I didn’t expect that and I think that 

particular group of students seemed more hesitant and seemed less interested in doing 

that. So I kind of helped.  

Despite the students’ reluctance, Denise continues to value student involvement in course 

design. Tyma (2009) found that providing students opportunities to be involved in decision 

making was critical to their future development as leaders. Shifting the balance of power towards 

the students, by allowing them to be involved in the decision making process, is an important 

aspect of student-centered learning.  



74 

 

A number of factors are included in curriculum design. Some participants noted more 

strict guidelines, such as accreditation setting the standard for determining curriculum. Yet other 

participants were able to involve faculty from the same or other departments, as well as allowing 

students to take a role in their own learning. The flexibility of curriculum design correlates 

directly with the course schedule and determining student readiness to move on to a new topic.  

Components of a successful course schedule. A key component of pedagogical content 

knowledge is insight into what makes specific topics easy or challenging for students (De Jong et 

al., 2005; Magnusson et al., 199).  Based on this key component of PCK, survey and interview 

participants were asked to share how they determine the pacing of the course and student 

readiness to move on to a new topic. Several faculty shared different methods by which they 

receive student feedback regarding the pacing of the course. Other participants offered very little 

flexibility, as they need to cover a certain amount of material in a very limited timeframe and 

relied on the content to provide the pacing of the course. 

Course outcomes/objectives. John shared that he uses the learning objectives to 

determine the pace of the course. The learning objectives written in John’s syllabus were 

particularly detailed for each system of the human body. Once John feels that students have met 

that learning objective, they move on to the next topic area in the course. By placing emphasis on 

the learning objectives, the focus moves away from content and towards knowledge and skill 

acquisition. Movement away from content-focus is a hallmark of student centered learning.  

Predetermined schedule. A majority of the Anatomy and Physiology faculty noted that 

they have a set schedule prior to the start of the semester. Faculty stressed the limited amount of 

time available to cover the course content and the need to stay on track with a set schedule. 
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Several faculty did share that the predetermined schedule did allow for some flexibility 

throughout the semester. One faculty member shared her experience in the survey response.  

I do have a set schedule that I try to keep with. However, I do build in some open time in 

the schedule to use in case I need to slow down and recover material. This is determined 

by the responses from students during in-class questions and answers. 

The flexibility noted in the participant’s response is essential to meet the needs of all 

students. Student-centered learning is characterized by flexibility in content delivery and 

differentiation for individual learners’ needs (Cornelius & Gordon, 2008). Other forms of student 

feedback will be shared later in this section.   

Prior knowledge. An instructor’s prior knowledge played an essential role in determining 

the course schedule according to several faculty participants. After teaching the course for 

several semesters, faculty determined what areas are more challenging for students and, 

therefore, may require more time in the schedule. Their expertise factored into the course 

schedule. Carol shared her experience in modifying the course schedule. 

It used to be I would think every chapter is going to get two lectures. Then, your short 

chapters maybe around one lecture. I would divide it by page number. But, after teaching, 

especially physiology, on its own for a couple years, I learned the cardiovascular system 

is really difficult for students. There are a lot of physics concepts that are involved in 

regards to flow and pressure and they may not have had that background or it may have 

been a really long time. The cardiac cycle and everything that’s going on is very complex 

and it’s hard for them to wrap their heads around it. So, just thinking about comparing the 

first year I taught to now, there are definitely sections that it may have the same page 
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numbers as another chapter, but I’m definitely giving more lecture time, because I just 

know it’s a concept that the students struggle with.    

All participants shared adjustments they have made to the course schedule over their 

years of experience. After teaching the courses for several years, they have learned what topics 

may be more challenging for students and require more time. Taking student needs into 

consideration exhibits student-centered learning.  

Student feedback. Feedback from students can indicate readiness to move on to a new 

topic. Faculty were asked about how they gauge student comprehension of material. Several 

faculty shared methods for gathering feedback from students during the semester. Conversely, 

other faculty indicated that it is difficult to make major changes during the semester. They prefer 

to collect student feedback at the end of the term to make adjustments in subsequent semesters.  

Denise shared that she uses in-class activities to assess readiness to progress to a new 

topic. John uses observation as a key tool for student feedback. John pays close attention to 

student discussion. He shared that sometimes students are almost blunt in letting him know that 

they have covered too much material. John takes the students’ concerns into careful 

consideration and will adjust the schedule as time allows. 

Jane also uses class time and office hours to collect feedback from students. She noted 

the smaller class sizes in laboratory sections allow for more individualized interaction with 

students and provide a better gauge of student comprehension. Jane explains, 

I definitely gauge an understanding of the material pretty closely in those weekly lab 

sessions, because there are thirty students enrolled in the course and lab has only fifteen 

students. So I’m interacting and engaging with them there. If I need to go back and 

explain a particular concept, I have flexibility in lab. I can do that then.  



77 

 

Jane admitted that she has slowed down and covers less content than when she started 

teaching. She is more concerned with student learning now, rather than covering all the content 

in great detail.  

 John and Carol also use student feedback from the course evaluation forms to make 

changes to their courses in future semesters. Carol describes specific changes she has made to a 

course in response to feedback provided by students on course evaluations.  

On my student evaluations, there’s always a question on what was most helpful and what 

could be improved. So, even though the students complain about the number of quizzes 

they take online during the semester, the comment at the end of the semester is ‘having to 

do them made me stay on top of the work.’ By using a lot of student feedback, I decide if 

something is worth keeping or taking out. 

Student feedback is considered while planning for upcoming semesters. While the 

modifications to the course may not directly impact the students in the current semester, their 

feedback can lead to adjustments that would affect future students. The students are provided a 

voice and the opportunity to create change for prospective students.  

A number of factors are used to determine a course schedule and pacing of course 

content. Student readiness to move on to a new topic area should be addressed through student 

feedback. Flexibility should also be built into a course schedule to allow for greater 

responsibility of the student in the learning process.  

Active inquiry and collaborative learning in the classroom. A focus of the study was 

the incorporation of active inquiry and collaborative learning into Anatomy and Physiology 

courses. Faculty participants were asked several questions regarding active inquiry and 

collaborative learning. Common answers emerged among participants. Case studies, posing 
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questions, student research projects and laboratory were some of the frequent methods by which 

Anatomy and Physiology incorporate active inquiry and collaborative learning into the 

classroom.  

Case studies. Case studies present a hypothetical medical scenario. Students are 

presented with a patient with signs and symptoms. Then, guiding questions are posed to help the 

students apply anatomical or physiological knowledge to determine a diagnosis. Case studies 

require application of knowledge and problem solving skills. They are a popular learning tool 

used in Anatomy and Physiology courses, because many enrolled students plan to work in a 

health care setting.  

The setting of case study completion varied depending on the instructor. Some faculty 

wanted students to work together on the case studies. Class time was provided to ensure 

collaboration on the case study. One Anatomy and Physiology professor explains how case 

studies provide application of the material.  

We use case studies and problem sets frequently in class. I often provide the problem 

sets, for example, at a juncture where students feel they have an understanding of the 

material, but not necessarily mastery. This could be in a flipped scenario after they have 

been asked to review or read a particular set of material.  

 Other faculty members assign case studies as homework due to lack of sufficient time in 

the classroom. One faculty member explains their application of case studies. “To promote 

further thinking along that level, I assign case study scenario homework. Often a vignette or 

video case, where they have to work through various clinical problems using physiological 

principles from class.” Regardless of the setting, case studies provide an excellent method for 

application of the material in a relevant clinical setting.  
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Posing questions. Another method commonly used for active inquiry is posing questions. 

Faculty used this technique particularly in lecture based courses. Several faculty members noted 

that they incorporate questions into their PowerPoint files used in lectures. One faculty member 

stated, “My PowerPoints frequently ask questions about the benefits of a particular feature, e.g. 

trade-offs between two functions (strength vs. range of motion).” Other faculty shared that 

questions were intended to bring about discussion.  

In lecture, I pose questions to students and circulate while they discuss in small groups, 

followed by large group discussion (course of about 80 students). For example, during 

respiration, I will ask them to determine the position/activity of certain structures during 

exhalation (i.e. uvula, epiglottis, diaphragm, trachealis, phrenic nerve). 

Initially asking the students to discuss the question in small groups allows every student 

to share their thoughts. Opening the discussion to the larger class allows student misconceptions 

to be examined.  

Grace, an interview participant, shared that she does not prefer to lecture in her courses. 

Rather, she uses her background as a middle and high school science teacher to offer different 

methods of active learning. Grace explains, 

I do not care for lecturing. Research indicates it is not the best method for learning. I 

prefer active learning. For example, providing students with small cards containing the 

names of items (i.e. names of blood cells, functions of blood cells) and expecting them to 

create a table top concept map. They are provided with water-based markers (window 

markers) which they use to write on the tabletop showing relationships between the item 

cards. They are creating a concept map. They then take an image with their phone and 

upload that digitally. 
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Research projects. Study participants shared that they have students participate in 

research projects as a way to involve students in active and collaborative learning. Many faculty 

shared that the research project is often a component of the laboratory portion of the course. 

Students develop research questions and design the experiment to test their hypotheses. George 

encourages his students to become curious about the subject instead of being passive learners. 

Students in his class are supported in this sense of exploration by developing their own lab 

procedure. “I show them the equipment and what it can do and they write up a lab procedure. 

They come up with their own lab experiences.” Carol shared that her students also develop a 

simple experimental protocol in their lab groups.  

Survey participants noted that they have students take a more active approach in learning, 

by having students serve as the teacher. This form of learning is known as peer learning and was 

shared in several survey responses. Faculty said that they assign students to research a particular 

topic within the course and then share the information with the class. One faculty member shared 

their experience with peer learning in the laboratory section of the course. 

When doing skeletal muscle physiology in lab, each group of four will perform a separate 

but related set of experiments. The following week, each group of four will present their 

results to the rest of the groups and talk about the physiological mechanisms responsible. 

Immediately after each group presentation, students complete an individualized 

worksheet that asks them to reflect on the experiments and results just presented and how 

the group’s findings relate to their own findings. As there are 6 groups, they do this 5 

times during the lab, helping them to learn from each other and to build a more 

comprehensive knowledge base on muscle function.  
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Jane does not have much collaborative learning incorporated into the lecture portion of 

her courses. However, she does encourage peer learning outside of the classroom. Jane explains, 

I think some of the best methods are when they can explain a concept to someone else. 

So, I encourage them to work together outside of class time. Push each other and not just 

say molecule A acts on molecule B and you get results C. Well, I want them to ask why 

is that? Explain that to me. What’s happening at B, so prove it. So, pushing them to 

interact with each other more. I would definitely say that students who work 

independently and who don’t study together and don’t work together don’t do as well. 

We are a small enough campus that it is a big part of our environment that students do 

work collaboratively.  

Laboratory. One area in which active inquiry and collaborative learning commonly 

occurred in the anatomical and physiological sciences is in the laboratory portion of the course. 

A majority of faculty noted that students work together in groups in laboratory to complete 

dissections, research based labs or case studies. One participant disclosed, “Almost all of my 

laboratory based courses incorporate a team-based research project that involves hypothesis-

based mini-research projects. Teams write reports together and give team presentations.” 

 Anatomy and Physiology faculty also shared that the laboratory component of the course 

involved the most student choice. Jane stated, “Students select the variables in lab.” Carol 

echoed that the labs are self-directed in her course.  

Role in student learning. When faculty were asked about collaborative learning, they 

were also asked about their role in student learning. While many faculty reported that they still 

assume a traditional role of instructor, especially in the lecture portion of the course, several 
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faculty noted they have taken on a facilitator role. George shared how he has used case studies to 

move from “sage on the stage” to “guide on the side”.  

The case studies take me off center stage and force the students to do additional work that 

takes them out of their comfort zone. I don’t think any real learning occurs when we’re in 

our comfort zone. You have to stress to improve.    

Grace shared similar views of facilitating class. “I’m with individuals and small groups”. 

By serving as a facilitator, the students are able to take a more active role in their own learning.  

John views his role of professor as a mentor for students. He wants to inspire students not only to 

take an active role in their learning in his course, but for the rest of their lives. 

John stresses the importance of not teaching the students all the material, but encouraging 

them to become lifelong learners, so they can assume a more active role in their own learning. 

Anatomy and Physiology faculty cannot be expected to give students all of the information about 

the human body in one academic year. However, if faculty give students the tools to become 

independent lifelong learners, they can continue to learn and apply new information as they enter 

the world beyond the classroom. Allowing students to take on greater responsibility in their own 

learning is a key aspect of student-centered learning (Weimer, 2002). By utilizing case studies, 

posing questions, involving students in research and laboratory experiments, students can take a 

more active role in their own learning.  

Methods to address misconceptions and assessment. One component of pedagogical 

content knowledge is an awareness of students’ preconceptions (De Jong et al., 2005; 

Magnusson et al., 199). Anatomy and Physiology faculty were asked how they address 

misconceptions and prior knowledge. Additionally, student-centered learning focuses on the 

process of evaluation (Weimer, 2002). Faculty participants were also asked how they assess 
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student learning. Several faculty members gave excellent examples of how they discover prior 

knowledge and focus on student misconceptions. Other faculty included in the study shared that 

they do not assess prior knowledge nor are they aware of student misconceptions until after a 

unit examination. John explained the importance of discovering student misconceptions during 

the interview. 

I come to teaching from a research background. I know how I understand the world, but I 

may not know how other people might understand the world. I’ve been able to figure out 

over the years the kinds of questions I have to ask in order to figure out what those 

student misconceptions are. They can be pretty powerful. It’s a challenge to find the 

places that stop students. I’m always looking for a fix. Where are they getting hung up? 

Why don’t they see it the way I see it? If this happens, then this has to happen and kind of 

pulling together knowledge from different areas. So it’s always fun for me. 

John shared that he enjoys figuring out student misconceptions and the overall learning 

process. Methods for determining prior knowledge and forms of assessment were categorized 

into questioning, pre-assessments, examinations and other assessments. 

Questioning. Many faculty shared that informal questioning is the most common method 

they use for addressing student misconceptions and prior knowledge. Denise uses open-ended 

questions to ascertain student assumptions. She explains, “For example, in as much detail as 

possible, describe how an artery and vein are similar and how they are different.” These open-

ended questions provide students the opportunity to share their prior knowledge. Grace uses 

online forums to assess prior knowledge. She uses prompts that are carefully crafted to draw out 

the misconceptions.  Another participant shared that they start each new topic with questions 

about prior knowledge. The faculty member clarified, 
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Sometimes I’ll include a news article that just came out relating to the topic and see what 

they know. I ask my students a lot of questions during the class for two basic reasons, (1) 

to make sure they’re paying attention and keeping up with the material and (2) to keep 

them personally engaged in the material. Sharing personal experiences helps them feel 

like they’re directing the class and answers to these questions help me determine what to 

teach and if there is other information that might be useful to them in that chapter.  

Often the feedback received is not in the verbal form, rather Anatomy and Physiology 

faculty are observing the facial expressions of students to gauge understanding. One faculty 

member explained that if students have the “deer-in-the-headlights” look, he knows he needs to 

go back and explain the concept again. Jane discussed how she deals with students’ reluctance 

towards speaking up in class.  

I really pick on them. And my pre-med students are afraid to be wrong, so when you pick 

on them they become paralyzed by fear and they don’t want to answer. But I’m trying 

constantly to chip away at that fear and trying to explain to them that if you give a wrong 

answer everyone else is going to learn that’s the wrong answer. Then it fixes everyone’s 

misconceptions. Students are taking this class as juniors and seniors in college and they 

have some really strange ideas about how the human body functions. I don’t know if 

they’re picking it up in high school or they’re picking it up in some other place, but there 

seems to be these misconceptions. I’m certain it’s worse for non-majors, but these are 

majors. These are students who are science students. So, I try to pick apart or dissect 

those misconceptions. The more wrong answers I get in class, the more helpful it is for 

everyone to talk about. 
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Questioning is a widespread method for assessing student misconceptions. Questions can 

be asked informally during the class period or as part of a larger forum. Regardless of the 

context, questioning students can generate a large amount of information about prior knowledge.  

Pre-assessments. Another common method of assessing prior knowledge or 

misconceptions is through the delivery of a pre-assessment. Denise explained that she uses pre-

assessments to gain information about prior knowledge and misconceptions. Carol also shared 

how she modifies course content based on the student responses in a pre-assessment.  

Just like in any physiology textbook, there are these introductory chapters that I feel like 

basically they should know. I don’t feel like I should have to go through organelles again. 

Students say, ‘Oh yeah, we cover that. I know it.’ Then, if I actually give them a quick 

little quiz, they really don’t know as much as they think they know. So, the pre-test I 

designed was really over the first four chapters, which I would kind of expect to be 

prerequisite knowledge, especially if Anatomy is a required course before they take 

Physiology. I just designed a really quick online assessment. I would go back and look 

and say less than 70% of the class got this question correct. So, then I could say this 

content you guys really struggled with, so we’re just going to make sure we’re all on the 

same page. I also tell the students, I’m not covering everything. If there was something 

you didn’t understand, you can go back and look at your quiz. You can see where you 

had a knowledge gap and the textbook is there or you can come talk to me. I’m more than 

happy to help you. It’s a way both the students and I get an honest evaluation of where 

they’re at.  

Pre-assessments are useful in examining students’ prior knowledge and misconceptions 

of the content area. Administering a pre-assessment can inform both faculty and students of a 
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content gap that may need to be addressed in the course. If faculty use the results from pre-

assessments to modify course content, students will become more engaged in the course. 

Examinations. The standard assessment used in many classrooms is examinations. The 

sample of Anatomy and Physiology faculty that I studied was no different. Examinations were 

the most commonly cited form of assessment. In many of the Anatomy and Physiology courses, 

examinations had both a lecture and laboratory component. Several faculty shared that they give 

written exams for lecture and practical exams for lab. While many participants in the study 

seemed to offer primarily multiple choice examinations, a few faculty were pushing students to 

answer short answer or essay questions with clinical correlations. One instructor explains, “I still 

use examinations as the primary way to gauge student learning. The use of comprehensive 

complex systems questions helps to promote studying, learning at deeper levels beyond just fact 

recitation.” Although many faculty are using examinations as a standard form of assessment, 

other assessments such as quizzes, problem sets, case studies and presentations are being used as 

another measure of student learning in some Anatomy and Physiology courses. 

Other assessments. Several faculty shared assessments used in their classrooms beyond 

the standard examination. Other forms of assessment included problem sets, case studies, 

presentations and quizzes. Interview participant, Denise, explains why she does not feel exams 

provide a true assessment of student learning.   

I have a love/hate relationship with exams, to be honest. Because I know that what’s on 

an exam really only partially represents that a student has mastery of the material. 

There’s so much other stuff than what’s here. You know the fight they had with their 

significant other the day before, you’re home sick, maybe they’re broke, maybe they’re 
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worried about the car breaking down. You have so many other things. And, at that age, 

everything is a big deal. So I have a love/hate relationship with exams.  

Denise then described methods that she uses in her classroom to gauge student learning 

without the use of examinations. She has students engage in discussions and ask each other 

questions to show they are processing the content. Denise shared, “I would love if every class 

would be nothing but big discussions.” Grace shared examples of formative assessments that she 

offers in her classes. She shared Denise’s thoughts on summative assessments, “If I didn’t ever 

have to give a summative assessment, I’d be happy.” Grace shared, 

At each table, I have small white boards and markers. I ask students to answer questions 

and raise them up so I can see them. This provides me with formative assessments 

quickly and is as individual as I can make it. We also use Kahoot regularly.  

John also questioned the validity of exam performance. He describes ways that he can 

measure student learning in the classroom. Sometimes he has students who do really well on 

assessments, even though they are not grasping the material. John explained that they are good 

test takers, but are not truly learning. John shared that often times the only way of knowing that 

the content from prerequisite courses is not retained is by teaching the same students in a 

subsequent course. John has been struggling with methods for developing mastery and retention 

of the material. George also shared his thoughts on student mastery of the content.  

Sometimes I have to give things back multiple times and say, ‘Try this, try this, try this.’ 

I’ve got colleagues that will get an assignment, see a mistake on it and give the student a 

D. Then, the student gets all discouraged and they don’t get any kind of way to recover 

from that. I think that’s core teaching practice. So, if they make mistakes, I give them 

back. I say, ‘You need to correct your mistakes. I’m not concerned about your grade in 
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the class. I’m concerned about your level of knowledge. Grades do not reflect what you 

know.’ I was talking to the baseball coach the other day and he said he’d rather have an 

ugly win than a pretty loss. It’s like I’d rather have you learn something and it be painful 

along the way, than have you just drifting through here like everything is cool and then 

not knowing anything.  

George went on to relate a situation in which students did not exhibit mastery of the 

material. 

We sent students out to a physical therapy clinic and, if they don’t know their anatomy, 

they have no business helping in that physical therapy clinic. To the point, where the PT 

clinic wants us to give a test to the students and it’s something we suggested. But, if 

you’ve taken anatomy and then you go to a PT clinic and professed not to know your 

anatomy, then I really have to wonder how much you were paying attention in class. So, I 

want to give them real world problems and real world implications for their behaviors. I 

often wonder if I am effective at that. Sometimes I see when the lights come on and that’s 

a big thrill.   

Evaluation and assessment is a major construct of student-centered learning. Evaluation 

is constructive in nature and should allow for multiple opportunities to master a skill. 

Assessment focuses on student learning, rather than grades (Weimer, 2002). The process of 

learning becomes more important than the final product.  Addressing misconceptions is an 

important step in determining student knowledge.  

Value of pedagogy experience and professional development. Pedagogy refers to the 

discipline that represents the theory and practice of teaching. Pedagogy includes teaching 

strategies, actions and decision making. The literature clearly states that pedagogical training 
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during graduate coursework or employment is not mandatory for higher education instructors 

(Cox, 1995; Golde & Dore, 2001; Handelsman et al., 2007; Jensen, 2011; Luft et al., 2004; Otero 

et al., 2006; Pfund et. al, 2009; Sunal et al., 2001).  Study participants were asked to share their 

familiarity with pedagogy and any pedagogical training they received during their graduate 

studies or career. 

Faculty responses varied, primarily due to differences in educational background. Two of 

the six interview participants had a background in education. One of these participants had over 

forty years of experience as a K-12 science teacher. The other participant had many years of 

experience as a community health educator. These two participants provide a unique subset to 

the overall sample, as they received preparation for teaching in their respective undergraduate 

programs. Their experience in pedagogical training was apparent in the data collected throughout 

the survey response, interview process and syllabi review. Other participants in the study did not 

have this previous experience.  

Pedagogy in the doctoral program. Cyranoski et al. (2011) noted that nearly one-third of 

all graduate students in the United States will become an instructor in higher education. 

However, many graduate programs do not incorporate pedagogical courses into their curriculum. 

Anatomy and Physiology faculty were asked to share their educational background and 

experience with pedagogical preparation to provide a comparison to the current literature. John 

shared his experience in one class from his doctoral program. 

This course was more a hands-on practicum. I forget how many credit hours it was. I 

think it was three. What I did for my practicum is I worked for another university, a sister 

university of the one that I was attending. I taught Anatomy and Physiology online. Also, 

during my master’s program, I took a course taught by a faculty member about teaching 
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and learning. So, those are some experiences that helped introduce me to teaching 

practices and how students learn. I still think I would have wanted more, but it was a taste 

of what I would see once I started teaching.  

No other faculty members shared in John’s experiences in a graduate or doctoral 

program. In fact, many participants reported the direct opposite. Denise’s advisor forbid her from 

taking pedagogy coursework during her doctoral preparation.  She shares her experiences and the 

reasoning behind the faculty member’s decision.  

When you are in graduate school, you are not there to take classes. You are really only 

there to teach, in so far as it provides the university with a service. You are there to do 

research. That is your entire goal. I’ve even had other graduate students tell me that their 

academic advisor or principal investigator told them to get a C in that class, or get a B. I 

don’t want you to spend that much time to get an A. The GPA doesn’t matter. What you 

need to do is be in the research lab generating data. That is your primary purpose. 

Denise attended a large research university for her doctorate. Other participants shared a 

similar experience to Denise. As doctoral students, their time was to be spent completing 

research or assisting their major professor with a course as a teaching assistant. George 

confirmed that state of doctoral preparation for a career in higher education. He explains, 

I think that doctoral programs are doing their students a disservice, if they don’t teach us 

about how to teach. I’ve got education professors across the hall, they’re required to 

provide pedagogy training to their students and their students have to take a state exam to 

get licensed to show that they not only know what they’re talking about, but they also 

know how to teach. For a college professor, all you have to do is have a doctorate. All 
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you have to do is have written a dissertation and sometimes you don’t have to do that. My 

dissertation has nothing to do with teaching.  

Preparation for research, not teaching, has been a long-standing focus of doctoral 

programs. However, several participants, matriculating through doctoral programs recently, did 

note several key changes to firmly held traditions. John took a pedagogy course during his 

doctoral program. Denise shared that graduate students were able to take pedagogy coursework 

in the same program that she completed a few years prior.  

Post-doctoral experience. Anatomy and Physiology faculty were also asked to share their 

post-doctoral experiences. Five of the six interview participants completed a post-doctoral 

program following their doctoral program. All five of the post-doctoral programs were narrowly 

focused on research. However, Carol quickly realized that a career in research was not for her. 

She decided to pursue a career in higher education but did not feel she had adequate preparation 

to teach. She explains, 

I honestly didn’t feel qualified to apply for a full-time teaching job, because I hadn’t 

really done more than tutoring and maybe serving as a teaching assistant for a couple of 

discussion groups.  So, I didn’t feel I had the experience to be competitive. I actually 

found a teaching postdoctoral position. This teaching postdoc was basically a half-time 

position. So I taught six credit hours a semester, but I was given a full faculty mentor that 

kind of tells you how you design a syllabus and, if you have to plan a lab from scratch, 

how does that work and what does it look like. Just someone to sort of guide you in those 

first years. It also allowed me to kind of figure out the scope that an undergraduate 

research project would need. I think when you do graduate level research, the expectation 

is a lot different. So, to think about what an undergraduate student might be able to 
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complete in a semester or summer or during an honors project, that was a really good 

experience for me as well. So that experience, that postdoctoral teaching experience, 

really pushed me into teaching. I found that I enjoyed it.  

Carol’s postdoctoral experience was unique. None of the other participants shared 

experiences with a similar teaching post-doctorate. Other faculty shared that they completed a 

research post-doctorate and may have served as a teaching assistant during this time. A majority 

of faculty members shared that they entered the field of higher education with little teaching 

experience and, therefore, had to learn by trial and error. George described his experiences as a 

new professor.  

I’ve learned everything about pedagogy by making every stupid mistake that every first-

time teacher makes. I read from the PowerPoints and I put classes to sleep. I’ve criticized 

students for not caring and turned them off. I’ve probably made every mistake that there 

is to make from a teaching standpoint.   

With time, George was able to perfect his teaching style and make his courses more 

engaging for students, but this process did take time. George, along with other faculty 

participants, stressed the importance of pedagogical training in graduate coursework or post-

doctoral experiences.  

Professional development. Marbach-Ad et al. (2013) determined that in many cases 

instructors are interested in implementing more effective pedagogical approaches, but they lack 

the training and support to successfully make curriculum changes. Faculty members were asked 

to share their experiences with professional development in higher education. Both survey and 

interview participants responded that they participate in some form of professional development, 

either content-specific or pedagogy-specific offerings. Many faculty expressed a common bias 



93 

 

that, while pedagogical professional development was offered both locally and regionally, 

attendance at such programs was not as strongly encouraged as content-specific programs. 

George explained, 

When institutions provide professional development opportunities, but pedagogy 

development is not among those that are valued, then I wonder what kind of commitment 

the institution has to improving pedagogy, if you will not let someone attend a pedagogy 

conference and pay for it. I can go attend a tech conference and my university will pay 

for it. Number one priority, present at a conference. Number two priority, attend a 

conference in your discipline area. Number three priority, pedagogy. If we want to 

become good teachers, we need to reward types of experiences that help people become 

good teachers.   

Other faculty shared George’s viewpoint that discipline-specific professional 

development was more available to them, even though they may have a greater need for 

pedagogical professional development. Several study participants shared that more pedagogical 

training was becoming available, due to the recent establishment of teaching and learning centers 

at their colleges and universities. John explains his experience with the teaching and learning 

center at his institution. “I was also able to participate in regular teaching and learning 

symposiums directed by faculty for professionals that would come on campus or we would meet 

through the internet.” John and others found this online or face-to-face training beneficial for 

implementation in their courses.  

Summary 

The findings detailed in chapter four substantiated the significance of the six themes.  

Participant responses revealed that educational background, student engagement and student 
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improvement factor into the development of a teaching philosophy. An instructor’s teaching 

philosophy informs pedagogy incorporation into the classroom. Course outcomes or objectives, 

professional organizations or accreditation and curriculum guides were also used to determine 

curriculum design. Several faculty collaborated with students and other faculty members to allow 

for flexibility in their curriculum design. Course outcomes and objectives, an instructor’s prior 

knowledge and student feedback all shaped the course schedule. Some faculty participants 

shared a rigid set schedule, while others allowed for flexibility. Case studies, questions, 

laboratory and research projects were forms of active learning noted in this study. Faculty also 

shared their role in student learning. Questioning, pre-assessments, examinations and other 

assessments were used as methods to address student misconceptions and assessment in the 

course. Faculty were asked to share their own pedagogical experiences in their graduate 

programs and post-doctoral work. They also shared the value and support given to pedagogical 

professional development. Participants’ stories are shared through rich, thick description (Geertz, 

1973) and the use of direct quotations. The lived experiences of undergraduate Anatomy and 

Physiology faculty at private colleges and universities in one Midwest state have been shared. 

Recommendations and implications for future research will be based on these findings.  
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CHAPTER 5 

CONCLUSION 

Overview of the Study 

This multi-case study (Creswell, 2013) examined the lived experiences (van Manen, 

1990) of undergraduate Anatomy and Physiology instructors at private colleges and universities 

in one Midwest state. Through qualitative surveys, individual in-depth interviews and course 

syllabi, the participants shared their personal experiences and insights related to their roles as 

Anatomy and Physiology faculty. The experiences and insights shared by the Anatomy and 

Physiology faculty provided rich, detailed descriptive data for analysis. Prior to this research 

study, a scarcity of research existed on the incorporation of pedagogical content knowledge in 

higher education.  

In the literature review, limited scholarly research was available to present on the topics 

of pedagogical content knowledge, pedagogical training, student-centered learning and 

educational reform. Much of the current literature on the topic of pedagogical content knowledge 

focuses on primary and secondary education. Scholarly research on this topic in postsecondary 

education is insufficient. 

Research incorporating pedagogical content knowledge into higher education science 

classrooms as a means of implementing student-centered learning practices was limited 

(Czworkowski & Seethaler, 2013; Finkelstein, 2002; Seethaler et al., 2013). Pedagogical content 

knowledge is widely incorporated into primary and secondary education (Czworkowski & 

Seethaler, 2013; Magnusson et al., 1999; Rohaan et al., 2009; Seethaler et al., 2013). Differences 

in instructional methods and strategies for secondary educators and undergraduate instructors 

exist due to differences in pedagogical preparation (Cox, 1995; Golde & Dore, 2001, 
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Handelsman et al., 2007; InTASC, 2011; Jenson, 2011; Luft et al., 2004; NGSS, 2013; Otero et 

al, 2006, Pfund et al., 2009; Sunal et al., 2001).  

Student-centered learning has emerged as an important building block of pedagogical 

content knowledge. Adhering to the constructivist theoretical framework, this construct or set of 

ideas focuses on five key areas: balance of power, function of content, role of the teacher, 

responsibility of learning and purpose and process of evaluation (Weimer, 2002). Again, limited 

research has been conducted on student centered learning in higher education (Jenson, 2011; 

Marbach-Ad et al., 2014).  The literature review clearly demonstrated the strong need for 

additional scholarly research on the topic of integrating pedagogical content knowledge into 

higher education science programs.  

Through constructivism (Creswell, 2013), as the theoretical framework, and 

constructivist learning theory, as the conceptual framework, careful consideration focused on 

developing a deeper understanding of the essence of undergraduate Anatomy and Physiology 

faculty. A practical focus was maintained throughout the study, as that approach appeared to be 

most closely related to the subject matter, and, in particular, to gleaning experiences from those 

in the anatomical and physiological sciences in higher education. In constructivism, a strong 

relationship develops between the researcher and participants, as reality is co-constructed by 

both parties.  Knowledge in the field of study is generated through exchange and interpretation of 

information to form meaning. By utilizing this framework, I was able to develop a deeper level 

of understanding or meaning of the essence of the Anatomy and Physiology instructor. The 

constructivist’s lens was used to focus on constructivist learning theory, as I administered 

surveys, interviewed participants and reviewed the documents provided. This theory allowed 

greater structure to guide the study. The theory was used to evaluate the interactions participants 
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shared with their students and how they construct knowledge based on these interactions. The 

learner takes an active role in constructivist learning theory. Specific attention was focused on 

the role of the student during the data collection and analysis process. Constructivist learning 

theory provided the focus to develop the themes necessary to capture the instructional 

experiences of Anatomy and Physiology faculty at private undergraduate colleges and 

universities.  

  Fifteen Anatomy and Physiology faculty members from private colleges and universities 

in one Midwest state participated in the initial online qualitative survey. Participants were 

contacted initially with the use of college or university directory information. Survey participants 

completed the qualitative survey following the submission of their informed consent to 

participate in the study. At the conclusion of the survey, faculty could elect to participate in a 

series of interviews and syllabus reviews. Six faculty members elected to continue participation 

in this portion of the study. A series of three interviews were conducted with each of the six 

participants in a face-to-face or video conferencing format, followed by a review of a course 

syllabus provided by the participant. A brief description of each participant is included at the 

beginning of Chapter Four.  

Utilizing the data analysis spiral (Creswell, 2013), I followed the appropriate steps and 

methods of qualitative data analysis for case study research.  The analytic data spiral consists of 

four steps: (1) organizing the data, (2) reading and memoing, (3) describing, classifying and 

interpreting the data and (4) representing and visualizing that data. Data analysis began by 

organizing all of the data collected from the participants, including survey responses, field notes, 

interview transcripts and course syllabi. During the next stage of data analysis, the field notes 

and transcripts were reviewed to gather initial meaning from the data. Notes and initial codes 
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were recorded in the margins of the documents. Next, the documents were reviewed again and 

labeled with initial codes to find emerging themes. The initial codes were examined to determine 

value and importance relative to the purpose of the study. The coding process revealed 

meaningful units and chunks of information. Patterns were noted and used to determine major 

themes. Recoding of the data confirmed the categories of importance and patterns in data, which 

ultimately established the themes noted in Chapter Four. The themes were compiled with direct 

quotations from the participants to provide a rich, thick description of the lived experiences of 

Anatomy and Physiology faculty at private undergraduate colleges and universities. It was 

important to report the stories of these faculty members with absolute accuracy. The findings 

detailed in Chapter Four revealed parallels with the six themes; (1) teaching philosophy informs 

pedagogy, (2) curriculum design criteria is key, (3) components of a successful course schedule, 

(4) active inquiry and collaborative learning in the classroom, (5) methods to address student 

misconceptions and assessment and (6) value of pedagogy experience and professional 

development of Anatomy and Physiology faculty.  
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Figure 5.1. Relation amongst major themes 

 
Figure 5.1 depicts the hierarchical relationships amongst the major themes of the study. 

Based on participant responses, several findings appeared to build upon one another. Teaching 

philosophy formed by educational background, student engagement and student improvement 

informed pedagogy. The value placed on pedagogical experience and ongoing pedagogical 

professional development appeared to be directly influenced by the faculty member’s teaching 

philosophy. Pedagogical experience appeared to factor into curriculum design and course 

schedule. Additionally, curriculum design and course schedule components influenced the use of 

active inquiry or collaborative learning in the classroom and guided the methods used to address 

student misconceptions and assessment. The visual representation indicates that classroom 

practices are based upon the faculty member’s personal teaching philosophy and perceived role 
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in student learning. Constructivism was used by the participants to form their personal beliefs 

and values surrounding their approaches to teaching. Faculty participants’ constructivist mindset 

determined classroom practices. Faculty exhibiting use of constructivist learning theory tended to 

use more student-centered learning approaches to teaching whereas faculty less likely to view 

their teaching role through the constructivist perspective held on to more traditional teacher-

centered learning practices.  

Discussion  

To respond to the grand tour question, “What are the experiences of undergraduate 

Anatomy and Physiology instructors in their biological science content courses?”, constructivist 

learning theory was used to build knowledge from the described interactions between the study 

participants and their students. Faculty members shared pedagogical methods used in their 

classrooms as a determinant of student-centered learning. The models of pedagogical content 

knowledge and student-centered learning were also used to evaluate participant responses.  

The next section of this chapter provides a discussion of the findings from Chapter Four 

and relation of the major themes from Figure 5.1. Findings from the themes were grouped into 

traditional teaching practices and integration of student-centered learning. The grand tour 

question (Yin, 2010) served as a guide for the discussion: “What are the experiences of 

undergraduate Anatomy and Physiology instructors in their biological science content courses?”   

As I reflected upon the themes that were derived from qualitative data analysis, it was 

clear that several Anatomy and Physiology faculty exhibited traditional teacher-centric practices 

in their classrooms, while other faculty integrated student-centered learning. A visual 

representation of characteristics fitting both styles of teaching is provided in Figure 5.2. Teacher-

centric learning focuses on the instructor. Knowledge and experience is derived from the teacher 
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and transmission of information is unidirectional. The power is firmly held by the instructor in 

teacher-centered learning and students are given very limited opportunities for input. Student-

centered learning, on the other hand, focuses on the transmission of knowledge, beliefs, and 

experience between the instructor and students. Students are granted more opportunities for 

influence on their own learning. Collaboration between students and the faculty member is a key 

aspect of student-centered learning. Both teacher-centric and student-centric models served as 

catalysts for the recommendations in this chapter.  

 

Figure 5.2. Teacher-centric learning vs. student-centric learning (Russell, Comello & Wright, 

2007). 

 Faculty participants were evaluated for aspects of teacher-centered learning and student-

centered learning in their responses on survey responses, interview transcripts and syllabi review. 

Based on the findings, faculty were placed on a continuum of learning approaches with teacher-

centered learning at one end and student-centered learning at the other end, as seen in Figure 5.3. 

A majority of faculty fell somewhere near the middle of the continuum, exhibiting some aspects 
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of teacher-centered learning and some aspects of student-centered learning. Only two faculty 

were truly at either end of the continuum representing a true teacher-centered approach and true 

student-centered approach respectively.  

 George, John and Carol all exhibited aspects of student-centered learning approaches in 

their courses. However, they also continued to use a number of traditional teacher-centered 

approaches, such as lecturing and multiple choice examinations. Jane firmly held a more 

traditional teaching style and approach to student learning. She depended upon textbooks as 

curriculum guides and allowed for little student input in the pace or design of the course. Denise 

and Grace fell on the opposite end of the continuum incorporating student choice into their 

courses. Active learning strategies and collaboration were abundant in Grace and Denise’s 

courses.  

 

Figure 5.3. A continuum of teacher-centered learning approaches and student-centered learning 

approaches amongst participants 

Sincere gratitude is given to the participants who agreed to share their experiences and 

insights regarding their role as an Anatomy or Physiology faculty member. Each participant 
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Learning 
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Learning 

Jane George John Carol Denise Grace 
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provided significant time and information to the study. They value student learning and 

continuous improvement. Their choice to participate in this study is but one example.  

Traditional teaching practices. Qualitative data analysis revealed several traditional 

teaching practices exhibited by Anatomy and Physiology faculty. Teaching philosophy and 

perceived role as an educator appeared to have a major influence on the practices implemented in 

the classroom. Faculty who viewed themselves as the giver of knowledge tended to hold more 

teacher-centric views of education and were less likely to incorporate student-centered learning 

into their classes.  

Instructors also tend to emulate the teaching style they experienced as students (Adamson 

et al., 2003; Addy et al., 2015; Anderson & Helms, 2001; Krajewski & Schwartz, 2014; van 

Driel, Beijaard, & Verloop, 2001). This can result in a cyclical continuation of the traditional 

teaching style that instructors experienced as students. Educational background and purpose as 

an educator appear to be determining factors in a faculty member’s teaching philosophy and, 

ultimately, the model of teaching which he or she embraces.  

Faculty with a research-dominated focus tended to exhibit a more traditional teacher-

centric view of teaching. Student engagement was limited, the content of the course was 

determined by a textbook and there was little flexibility in the course schedule. Student 

misconceptions and prior knowledge were not addressed. Differentiation to meet individual 

student needs was not present. The power was firmly held by the professor and students had little 

influence on course content or delivery.   

Prior to the onset of data collection, the expectation was that most Anatomy and 

Physiology faculty members would fall into this traditional teacher-centric model. However, the 

findings revealed that only a few participants exhibited patterns in their classes consistent with 
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the teacher-centric model. Many participants had incorporated aspects of student-centered 

learning into their courses. This finding was noteworthy, because in the absence of pedagogical 

training, instructors tend to exhibit teaching styles similar to that of their own past teachers, 

taking on more of a teacher-centric model. Further discussion will review the methods by which 

faculty may develop student-centered learning styles, in the absence of formal pedagogical 

training.  

Integration of student-centered learning. Qualitative data analysis allowed for the 

synthesis of student-centered learning approaches used by Anatomy and Physiology faculty. 

Student-centered learning focuses on five key areas: (1) balance of power, (2) function of 

content, (3) role of the teacher, (4) responsibility of learning and (5) purpose and process of 

evaluation (Weimer, 2002). Examples of each of these five key areas were revealed in the 

findings. At the onset of the study, I hoped to find some aspects of student-centered learning in 

the participants’ courses. I was surprised by the overwhelming number of examples of student-

centered learning being implemented in Anatomy and Physiology courses at private 

undergraduate colleges and universities.  

Student-centered learning addresses the balance of power, role of the teacher and the 

responsibility of learning. The power shifts from the teacher to the student. Several examples in 

the study described instances where students are taking on greater responsibility for their own 

learning. One participant shared that her students take an active role in deciding the course 

content by designing the syllabus. Students are often reluctant at first to accept this power. The 

participant noted this tepidness as well. By allowing students to assume additional responsibility 

for their own learning, the teacher can act as a facilitator, rather than the giver of all knowledge.  
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Other important aspects of the learner-centered approach are the function of content and 

the purpose of evaluation. Course content should not be viewed as the means to an end, rather it 

should be viewed as a basis for implementing active learning strategies. Faculty shared various 

forms of active learning in their own courses, including case studies, research projects and 

laboratory experiments. The activities focused on skill acquisition, rather than a final product. 

Evaluation should be constructive and focus on the development of a skill. Anatomy and 

Physiology faculty shared that they have opportunities for students to develop mastery of a skill 

in their courses. One faculty member, in particular, noted that they provide students multiple 

opportunities to submit a project.  

 Overall, the number of student-centered learning approaches utilized by Anatomy and 

Physiology faculty in their courses was unexpected. It was encouraging to view aspects of 

student-centered learning, even in the absence of formal pedagogical training.  

Recommendations 

This multi-case study focuses on Anatomy and Physiology faculty. Detailed findings and 

discussion related to the role of undergraduate Anatomy and Physiology faculty led to the 

following recommendations for science faculty, department chairs and deans in higher education.  

Four recommendations are presented for Anatomy and Physiology faculty, department chairs and 

deans in higher education.  

Recommendation 1: Increase pedagogical training in graduate programs. 

Cyranoski et al. (2011) noted that nearly one-third of all graduate students in the United 

States will become an instructor in higher education. However, many graduate programs do not 

offer pedagogy courses in their curriculum. Graduate students complete their program 

requirements and enter the professoriate with minimal teaching experience. For this reason, I 
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recommend, with the support of the study participants, increased pedagogical training in 

graduate programs in all fields of study.    

 Recent graduates from doctoral programs in this study noted the incorporation of limited 

pedagogical coursework in their doctoral program. One participant shared that their doctoral 

program included a practicum course, in which they were introduced to teaching practices and 

the ways by which students learn. The practicum course provided the participant with an 

overview of teaching methods, but they soon discovered, upon entering the field of higher 

education, that their initial preparation was not enough.  

 Other study participants did not experience any form of pedagogical training during their 

graduate coursework. Faculty shared that they were encouraged not to worry about their graduate 

coursework and instead focus on the research. Many faculty felt the research-focus of doctoral 

programs did not prepare them for their primary occupational role of teaching. Much of what 

they learned about teaching and how students best learn was through on the job trial and error. 

Inadequate training in pedagogy could lead to poor teaching practices, which impair student 

learning. It is important for graduate and doctoral programs to evaluate their roles in student 

learning and preparing future educators.  

Recommendation 2: Provide pedagogical professional development and support. In 

the absence of formal pedagogical training during graduate or doctoral programs, many faculty 

shared that they receive ongoing professional development in pedagogy. Faculty noted the 

creation of teaching and learning centers at their colleges and universities, as a resource for 

pedagogical development. These centers offered ongoing professional development for teaching 

and learning on the college and university campuses.  
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Local professional development seems to be widely available through the teaching and 

learning centers, however, when faculty attempted to attend regional or national conferences for 

teaching and learning, they were strongly encouraged to attend content-specific professional 

development events instead. This notion of content outweighing pedagogy is widespread in the 

literature.  

Sunal et al. (2001) shares five barriers for change regarding pedagogical professional 

development in higher education. First, the culture inhibits teaching. There is a long conceived 

ideology that teaching is telling and this is the professor’s primary role. Second, there is a lack of 

ongoing professional development. Professional development that is available often does not 

present an effective model of pedagogy. In some instances, time constraints are given as a 

justification for this absence or a handout is distributed in lieu of a professional development 

session. Third, teaching excellence is not rewarded in the same manner as publishing in scholarly 

research journals. The tenure process, for example, focuses primarily on published works and not 

on teaching ability. Fourth, perceived realities of educators influence their practice. For example, 

there is a commonly held notion that the only method for dealing with large class sizes is to 

lecture. Finally, the instructor’s beliefs about teaching limits changes in his or her practice. Many 

educators hold teacher-centric beliefs, in which they will tell students what they need to know, 

rather than allowing learning to become an active process.  

Faculty also noted the lack of value placed on pedagogical professional development in 

their own experiences. Participants shared that they were encouraged to attend content-specific 

conferences and present their latest research findings, but when they asked to attend a teaching 

and learning conference, they were quickly turned down. In order to change this attitude and 

make professional development opportunities available to science faculty, the value placed on 
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pedagogy must first be altered. Pedagogy should be viewed as equally important to content area.  

A review of the tenure process and the value placed on content-specific research, compared to 

the limited rewards for teaching excellence, should be conducted at every institution.  

An online teaching module could provide professional development in pedagogy, while 

focusing on the faculty member’s content area. These teaching modules would allow for intersect 

of pedagogy and content in professional development. Often professional development is viewed 

as additional work if it is not meaningful. By focusing on the faculty member’s content area and 

incorporating pedagogical methods that could be used to teach those concepts, the professional 

development has greater meaning and further impact.  

 Recommendation 3: Appoint teaching partnerships for faculty.  Faculty in the study 

noted that in the absence of formal pedagogical training or professional development, they relied 

on the instructional experiences of veteran faculty members. Several participants shared that they 

were assigned a faculty mentor when they began as a novice faculty member. Even participants 

who were not assigned faculty mentors sought the advice of more expert faculty to guide them in 

their first years of teaching. The faculty mentor could indoctrinate the new faculty member into 

the higher education system, but the novice faculty could also update the veteran faculty member 

on new methods of teaching. For instance, recent technological applications. The mentor and 

mentee faculty members could come from different disciplines, but the focus would remain on 

improvement of teaching strategies. It is important that the primary faculty member have a 

strong pedagogical background to support the novice faculty member in their instructional role.  

 Recommendation 4: Offer a support group for faculty. Several faculty shared that 

they were the singular educator in their content area at the small private college or university at 

which they teach. The lack of interaction with faculty in the same content area was apparent. 
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These participants shared that they are involved with national organizations in their content area 

as a means of support, but would appreciate the opportunity to form a support group with faculty 

in a more local setting. As part of this recommendation, I offered to form an online support 

group for faculty participants. The group will provide networking and sharing of resources 

among faculty members who are otherwise isolated at their institution.  

Implications for Future Research 

 Currently, limited research exists relative to the application of pedagogical content 

knowledge and student centered learning strategies in higher education science classrooms. 

Participants in this study provided their personal experiences as Anatomy and Physiology faculty 

and enabled the instructional experiences of Anatomy and Physiology faculty at private 

undergraduate colleges and universities to be well-documented in this research study. The 

research topic is very timely and future research is needed to address this growing area of interest 

for higher education. Possibilities for future research include additional research on faculty in the 

different areas of science, such as faculty in the physical sciences, including chemistry and 

physics undergraduate faculty. Involving clinical faculty in a similar study would provide a 

deeper understanding of their background and role as an educator. Additional research on 

Anatomy and Physiology faculty at public colleges and universities would provide a comparison 

to this study. Empirical research on the relationship between pedagogical training in doctoral 

programs and student learning could produce thought provoking results.  

Research area 1: A multi-case study on undergraduate faculty in physical sciences. 

This research study focused on the undergraduate Anatomy and Physiology Faculty. This sample 

population was selected due to the researcher familiarity with this academic area. I recommend a 
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study focusing on undergraduate faculty in the physical sciences, conducted in the same manner 

to note similarities and differences among the two groups studied.  

Research area 2: A multi-case study on clinical faculty. This research studied the lived 

experiences of undergraduate Anatomy and Physiology faculty. Clinical faculty have preparation 

in a specific medical profession and may not have pedagogical training in their background. I 

suggest a study focusing on clinical faculty, conducted in the same manner, to note similarities 

and differences between the two groups studied.  

Research area 3: A multi-case study on undergraduate anatomy and physiology 

faculty at public colleges and universities. The Anatomy and Physiology faculty confirmed 

that faculty at large public colleges and universities in their own educational background tended 

to be more research focused. I propose a study focusing on undergraduate Anatomy and 

Physiology faculty at public colleges and universities, conducted in the same manner, to note 

similarities and differences between the two groups studied.  

Research area 4: An empirical study of the relationship between pedagogical 

training in doctoral programs and student learning. Qualitative research is beginning to study 

pedagogical training and student learning, however, quantitative studies are needed to measure 

the relationship between these two research topics. In order to show that pedagogical training 

makes an impact in higher education, effectiveness of the pedagogical training needs to be 

determined. The critical measure is student learning data. More research is needed to determine 

the most effective pedagogical strategies and programs.  

The possibilities for future research in this area are wide in breadth and depth, since so 

little empirical research on the topic of Anatomy and Physiology faculty currently exists. 

Additional research will benefit faculty members in the sciences and add to the current research.  
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Conclusions 

 Despite a shortage of research on the topic of pedagogical content knowledge in higher 

education science classrooms, the lived experiences (van Manen, 1990) of Anatomy and 

Physiology faculty at private undergraduate colleges and universities are significant, due to the 

recent changes in STEM education. Reform was prompted by the drastic number of 

undergraduate students abandoning science majors (Addy et al., 2015). Students cited ineffective 

teaching as the primary reason for their departure (Bush et al., 2008). Reform efforts have 

focused on the implementation of pedagogical content knowledge and student-centered learning. 

I began my research in this area to gain clarity and a deeper understanding of the instructional 

experiences of Anatomy and Physiology faculty. Through my research, I hoped to uncover the 

current state of pedagogical content knowledge and student-centered learning integration in 

collegiate anatomy and physiology classrooms. My research adds to the qualitative body of 

knowledge addressing pedagogical content knowledge and student-centered learning.  

My research was guided by the grand tour question: “What are the experiences of 

undergraduate Anatomy and Physiology instructors in their biological science content courses?” 

The narrative answer to this question presented the following themes: teaching philosophy 

informs pedagogy, curriculum design criteria is key, components of a successful course 

schedule, active inquiry and collaborative learning in the classroom, addressing student 

misconceptions and assessment, pedagogy expertise and professional development. By 

uncovering the instructional experiences of Anatomy and Physiology faculty, I hoped to gain a 

better understanding of pedagogical methods and student-centered learning approaches used in 

their interactions with students. Through this research study, I gained understanding and a new 

perspective of Anatomy and Physiology faculty.  
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 Participants shared their background and experiences with me. I expected to find 

similarities across participants, however, I discovered surprising differences. While I presumed 

that all of the participants would have limited pedagogical expertise, two participants stood out 

as having considerable pedagogical training experience, one as a secondary educator and the 

other as a community health educator.  

 Although my teaching position closely parallels that of the sample population in this 

study, my interaction with other Anatomy and Physiology faculty in a one-on-one setting was 

limited prior to this study. I was appreciative of the time offered and careful, reflective responses 

provided by each participant. Collectively, they provided honest, genuine and relevant examples 

of their experiences as Anatomy or Physiology instructors. I cannot express my level of gratitude 

for their willingness to take part in my study.  

 I began this study believing I should use epoche and bracketing strategies. Bracketing 

requires researchers to “set aside their experiences, as much as possible, to take a fresh 

perspective toward the phenomenon under examination” (Creswell, 2013, p. 80). I acknowledge 

my own background and experiences and how they could influence my interactions with 

participants. I found myself engaged in conversations and sharing empathy with fellow Anatomy 

and Physiology faculty. As I recounted the participants’ stories, I shared their sense of 

excitement, fulfillment, gratitude and frustration. I trust that I have portrayed their experiences, 

insights and emotions in a truthful way, so that readers can gain a deeper understanding of the 

lived experiences (van Manen, 1990) of undergraduate Anatomy and Physiology faculty. My 

hope is this study will lead to additional research and understanding of pedagogical methods and 

student-centered learning approaches used by higher education faculty.  
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Appendix A 
 

Recruitment Letter for Study Participants 
 

Greetings, Anatomy and Physiology Faculty, 
  
As part of my (IRB approved) doctoral research study at Drake University, I am investigating the 
instructional experiences of Anatomy and Physiology faculty. The purpose of this multi-case 
study is to investigate experiences of Anatomy and Physiology professors in order to understand 
teaching and learning strategies that are being used in the classroom.  
 

The following are the terms of participating in the following qualitative survey.  

• The information obtained during this project will be used to report the findings of 

my study, which will be done through an extensive analysis of the data. Data will 

be kept in a locked file cabinet and password protected computer throughout the 

study and will not be accessible by anyone except for me. 

 

• For the purposes of this study and the possibility of future publication, the names 

and identities of all study participants will remain confidential with pseudonyms 

being used at all times.  

 

• Risks that could occur as a result of your participation include mild discomfort as 

you reflect on your own experiences as an undergraduate Anatomy or Physiology 

faculty member.  

 

• A potential benefit includes the opportunity to reflect upon your own 

experiences. Your contribution as a participant in the study will also benefit other 

individuals who seek to understand the experiences of undergraduate Anatomy 

and Physiology faculty.  

 

• Please note that your participation in this study is voluntary. If you should choose 

not to participate or withdraw from the study at any time, there will be no penalty 

and any data collected from your interview will not be included in the study. Data 

collected will be returned to the respondent upon request.  

 

• Should you choose to participate, you will be compensated through entry into a 

drawing for a $100 Visa gift card. 

By continuing, you will indicate your consent to participate in this survey. Your participation in 
this survey is completely voluntary. All responses will be anonymous and confidential. Data 
collection will only be accessed by me, as the primary researcher, and my dissertation chair, 
Drake University Professor, Sally R. Beisser, Ph.D. Please print a copy of this letter for your 
records.  
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This 20-question qualitative survey regarding instructional experiences will take about 20 
minutes to complete. Most questions are multiple choice and have a range of options, while 
others allow for narrative responses. Please answer the narrative response questions as 
completely as possible. You will have the option to skip questions you choose not to answer. The 
survey will remain open for 14 days and you will receive a reminder in 7 days if you have not 
completed the survey. All participants who complete this survey will be entered into a drawing 
for a $100 Visa gift card.  
 

Individual interviews will also be conducted with faculty.  At the end of this survey, you will be 
invited to participate in a series of three semi-structured interviews. The interviews will take 
place in a face-to-face format at a location of the participant’s choosing. If distance prevents 

face-to-face interviews, interviews will be conducted using Skype, Zoom or GoToMeeting. 
Interview participants will be provided lunch or a snack of their choice during our third 
interview. Distant participants will receive a gift card for lunch or a snack. All interview 
participants will be asked to participate in a series of three semi-structured interviews and 
provide a course syllabus for document review. The syllabi will be used to identify pedagogical 
methods. The total time commitment for interview participation and document review is 
approximately 75 minutes. As an undergraduate Anatomy and Physiology professor myself, I 
understand the value of your time. I would like to thank you in advance for your consideration of 
participation in my study. 
  
If you have any questions or want the research study results, please contact 
margaret.scholbrock@drake.edu, at any time. In addition, information and documentation 
regarding this research study has been filed with the Drake University Institutional Review 
Board (IRB). If you have any concerns about the conduct of this study, please contact the Drake 
University Institutional Review Board (IRB) at (515) 271-3472 or by e-mail at irb@drake.edu 

  
Thank you, 
Margaret Fiala, M.S. 
Ph.D. Candidate 

Drake University 
margaret.scholbrock@drake.edu 
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Appendix B 
 

Informed Consent Form 
 

Dear [Participant Name]: 
  

You have self-selected to participate in the interview process and subsequent syllabus 
review as part of my research work for my dissertation in the Doctorate of Philosophy in 
Education program at Drake University. The purpose of this research-based study is to examine 
the experiences of undergraduate Anatomy and Physiology faculty in this state, with a special 
focus on your pedagogical training and classroom practices. You have been selected for this 
study based on the specific information you can provide as an Anatomy and Physiology faculty 
member at your institution.  
  

As a participant in this interview and syllabi review, you will be asked a series of 
questions related to your experiences as an Anatomy and Physiology faculty member. Meetings 
will take place in a face-to-face format at a location of the participant’s choosing or through a 
video conferencing tool (Skype, Zoom, GoToMeeting or Google hangout). The procedures for 
this three-step interview process are: 

 

Step 1: Introduction and Informed Consent Document Review (approx. 15 minutes) 

I will meet with you to introduce the study and to obtain an Informed Consent signature to begin 

the interview process. I will present you with potential research questions and allow time to 

answer any questions with regards to the study.  

 

Step 2: Formal Participant Interview (approx. 45 minutes) 

I will interview you, using the previously presented questions, with regards to the purpose and 

topic of the study. The interview will be recorded using a video recording device.  

 

Step 3: Syllabus Review and Response (approx. 15 minutes) 

I will ask you to share a syllabus from one of your courses at the end of the interview. At a later 

visit, I will ask questions to clarify course content and activities presented in the syllabus. You 

will also have the opportunity to review the interview transcript during this final meeting and 

provide any clarifications or corrections.  

 
 The information gained from the three-step interview process will be used to report the 
findings of my study. The total duration of this study should be approximately 75 minutes over 
the course of three face-to-face or online visits. If you should need to contact me at any point 
during the research study, please do not hesitate. I can be reached at (515) 419-9297 or via e-
mail at margaret.scholbrock@drake.edu.  
  

In addition, information and documentation regarding this research study has been filed 
with the Drake University Institutional Review Board (IRB). If you have any concerns about the 
conduct of this study, please contact the Drake University Institutional Review Board (IRB) at 
(515) 271-3472 or by e-mail at irb@drake.edu.  
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The following are the terms of participating in the interview and syllabus review.  

• The information obtained during this project will be used to report the findings of 

my study, which will be done through an extensive analysis of the data. Data will 

be kept in a locked file cabinet and password protected computer throughout the 

study and will not be accessible by anyone except for me. 

 

• For the purposes of this study and the possibility of future publication, the names 

and identities of all study participants will remain confidential with pseudonyms 

being used at all times.  

 

• Risks that could occur as a result of your participation include mild discomfort as 

you reflect on your own experiences as an undergraduate Anatomy or Physiology 

instructor.  

 

• A potential benefit includes the opportunity to reflect upon your own 

experiences. Your contribution as a participant in the study will also benefit other 

individuals who seek to understand the experiences of undergraduate Anatomy 

and Physiology instructors.  

 

• Please note that your participation in this study is voluntary. If you should choose 

not to participate or withdraw from the study at any time, there will be no penalty 

and any data collected from your interview will not be included in the study. Data 

collected will be returned to the respondent upon request.  

 

• Should you choose to participate, you will be compensated in the form of a lunch 

or snack of your choice during the third interview.  

If you agree to participate in this interview and syllabus review according to the above terms, 
please check the appropriate box and sign and date. Please keep a copy of the informed consent 
form for your records.  

 
Consent to Participate 

 

�  I give my consent to participate in an interview and syllabus review for this study.  

 

�  I do not consent to participate in an interview and syllabus review for this study. 

___________________________________________   __________________ 
Signature of Participant      Date 
 

___________________________________________   __________________ 
Signature of Researcher      Date 
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Appendix C 
 

Interview Process Script 
 

The following script has been developed to assist the researcher in conducting the 
interview process. The first step in the interview process includes general introductions, an 
introduction to the purpose of the study, a review of the Informed Consent Form and 
introductory questions (see Appendix D).  
 
Interviewer:  Thank you for taking time to meet with me today to discuss my research study. I 

am appreciative of your interest to participate in the study. Our meeting today will 
last about 30 minutes. I know you are a busy professional, so I will be respectful 
of your time.  

 
Participant:  You’re welcome.  
 
Interviewer: Several weeks ago, you received a request to complete an online survey regarding 

your experiences as an undergraduate Anatomy and Physiology instructor at a 
private college or university. You completed the survey and expressed interest in 
further participation in the interview process and syllabi review. From the initial 
letter sent with the survey, you learned that I am a doctoral student at Drake 
University. The purpose of this qualitative collective case study is to examine the 
experiences of undergraduate Anatomy and Physiology instructors, with a specific 
focus on pedagogical training and the effect on classroom instruction. It is my 
hope that my research could lead to the effective design and implementation of 
professional development that incorporates teaching and learning strategies. You 
have been selected for this study due to your position as an Anatomy and/or 
Physiology instructor at an undergraduate private college or university. Do you 
have any questions for me regarding the purpose of this study? 

 
Participant: Answers may vary, but the interviewer will answer all questions.  

 
Interviewer: Before we proceed, I need to review the Informed Consent Form. The purpose of 

this form is to provide you with all of the necessary information regarding your 
role as a participant in this study. Please take a few minutes and read through the 
form carefully. Then, I will be glad to answer any questions you may have about 
the document.   

 
Participant:  Reads and reviews the Informed Consent Form. Interviewer will answer all 

questions.  

 
Interviewer: If you decide to give your consent to participate in this research study, please 

indicate so in the box at the bottom and sign your name. If you decline to consent 
to participate, please indicate so in the box at the bottom and sign your name and I 
will conclude the interview.  
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(If they choose to give consent) Thank you for agreeing to participate. I will now 
collect this form and retain it for the remainder of the research process.   

 
I would like to use the remaining time we have today to review some introductory 
questions that will allow me to learn a little bit more about you personally and 
your work as a professor. For the interview portion of this study, I will need to use 
a video recorder to record your own words during our conversation. Please give 
me as much detail as you can in your answers.  

 
Sets up the video recorder so that it begins recording.  

 

All right, let’s begin with our introductory questions. (See Appendix D for 
introductory questions). 

 
------------------------------------------ Interview Questions Here ------------------------------------------ 
 
Interviewer: I would like to thank you for your time and responses today. You have provided 

me with a lot of information that will help me with my research study.  
 

Before I go, I would like to take this time to provide you with a copy of the 
potential interview questions that I will ask during our second meeting, which is 
schedule for     (enter date here)    . During the second interview, I will ask you a 
series of questions about the topic of pedagogical training as it relates to effective 
teaching in the classroom. We will meet for 60-90 minutes. I look forward to 
meeting with you again.  

 
Do you have any questions that I can answer before I leave?  

 
Participant: Answers will vary. Interviewer will answer any questions.  

 

Interviewer: Thank you for your time today and I’ll see you soon! 
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Appendix D 
 

Interview Question Guide 
 

As part of a doctoral research study at Drake University, I am investigating the lived experiences 
of Anatomy and Physiology instructors and effective classroom teaching. The purpose of this 
collective case study is to investigate experiences of Anatomy and Physiology instructors in 
order to effectively design and teach professional development that incorporates teaching and 
learning strategies. These are the questions I will be asking during the interview process, with the 
hope that you will elaborate in depth on each of these questions. At the start of the interview, I 
will ask a few introductory questions, so that I might be able to gain important background 
information. 
 

Introductory Questions 

1. Please begin by telling me about yourself. What is your educational background? How 
did you decide to enter into higher education? 

2. How long have been in your current position as an Anatomy and/or Physiology 
professor? 

3. Tell me about your best teaching experience. 
 

Questions on Approaches to Teaching 

 

1. How do you maximize student learning in your classroom?  

2. How do you provide feedback beyond assessments? 

3. What excites you about teaching? 

4. How do your students learn Anatomy or Physiology best? 

5. How do you know when learning is occurring in your classroom? 

 

Questions on Student Engagement 

 
1. How do you involve students in decision making regarding the course content or 

activities?  

2. How do you facilitate active inquiry by posing questions, problems or scenarios, rather 

than presenting established facts or knowledge? 

3. How do you facilitate collaborative learning? 

 

Questions on Pedagogy 

 

1. What type of pedagogical training have you received since entering an instructional role 

at your institution? 

2. How would you describe your role in student learning?  

3. What professional development opportunities would strengthen your skills as an 

Anatomy and/or Physiology instructor?   
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APPENDIX E: SURVEY QUESTIONS 
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Appendix E 
Survey Questions 

 
 
Greetings, Anatomy and Physiology Faculty, 
  
As part of my (IRB approved) doctoral research study at Drake University, I am investigating the 
instructional experiences of Anatomy and Physiology faculty. The purpose of this multi-case 
study is to investigate experiences of Anatomy and Physiology professors in order to understand 
teaching and learning strategies that are being used in the classroom.  
 

The following are the terms of participating in the following qualitative survey.  

• The information obtained during this project will be used to report the findings of 

my study, which will be done through an extensive analysis of the data. Data will 

be kept in a locked file cabinet and password protected computer throughout the 

study and will not be accessible by anyone except for me. 

 

• For the purposes of this study and the possibility of future publication, the names 

and identities of all study participants will remain confidential with pseudonyms 

being used at all times.  

 

• Risks that could occur as a result of your participation include mild discomfort as 

you reflect on your own experiences as an undergraduate Anatomy or Physiology 

faculty member.  

 

• A potential benefit includes the opportunity to reflect upon your own 

experiences. Your contribution as a participant in the study will also benefit other 

individuals who seek to understand the experiences of undergraduate Anatomy 

and Physiology faculty.  

 

• Please note that your participation in this study is voluntary. If you should choose 

not to participate or withdraw from the study at any time, there will be no penalty 

and any data collected from your interview will not be included in the study. Data 

collected will be returned to the respondent upon request.  

 

• Should you choose to participate, you will be compensated through entry into a 

drawing for a $100 Visa gift card. 

By continuing, you will indicate your consent to participate in this survey. Your participation in 
this survey is completely voluntary. All responses will be anonymous and confidential. Data 
collection will only be accessed by me, as the primary researcher, and my dissertation chair, 
Drake University Professor, Sally R. Beisser, Ph.D. Please print a copy of this letter for your 
records.  
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This 20-question qualitative survey regarding instructional experiences will take about 20 
minutes to complete. Most questions are multiple choice and have a range of options, while 
others allow for narrative responses. Please answer the narrative response questions as 
completely as possible. You will have the option to skip questions you choose not to answer. The 
survey will remain open for 14 days and you will receive a reminder in 7 days if you have not 
completed the survey. All participants who complete this survey will be entered into a drawing 
for a $100 Visa gift card.  
 

Individual interviews will also be conducted with faculty.  At the end of this survey, you will be 
invited to participate in a series of three semi-structured interviews. The interviews will take 
place in a face-to-face format at a location of the participant’s choosing. If distance prevents  

face-to-face interviews, interviews will be conducted using Skype, Zoom or GoToMeeting. 
Interview participants will be provided lunch or a snack of their choice during our third 
interview. Distant participants will receive a gift card for lunch or a snack. All interview 
participants will be asked to participate in a series of three semi-structured interviews and 
provide a course syllabus for document review. The syllabi will be used to identify pedagogical 
methods. The total time commitment for interview participation and document review is 
approximately 75 minutes. As an undergraduate Anatomy and Physiology professor myself, I 
understand the value of your time. I would like to thank you in advance for your consideration of 
participation in my study. 
  
If you have any questions or want the research study results, please contact 
margaret.scholbrock@drake.edu, at any time. In addition, information and documentation 
regarding this research study has been filed with the Drake University Institutional Review 
Board (IRB). If you have any concerns about the conduct of this study, please contact the Drake 
University Institutional Review Board (IRB) at (515) 271-3472 or by e-mail at irb@drake.edu 

  
Thank you, 
Margaret Fiala, M.S. 
Ph.D. Candidate 

Drake University 
margaret.scholbrock@drake.edu 
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1. Position:  What position do you hold at your college or university? (choose one from the list 
below) 

• Adjunct Instructor 

• Part-time faculty 

• Full-time faculty 

• Other (please describe) 

    

 

2. Rank: What rank do you hold at your college or university? (choose one from the list below) 
• lecturer, non-tenure track 

• assistant professor, non-tenure track 

• assistant professor, tenure track 

• associate professor, non-tenure track 

• associate professor, tenured 

• professor, non-tenure track 

• professor, tenured 

• Other (please describe) 

 

 
3. Teaching Experience: Please select the range that best describes the number of years you 
have taught courses in higher education. (Choose one from the dropdown menu) 

 

• Less than 1 year 

• 1-5 years 

• 6-10 years 

• 11-15 years 

• 16-20 years 

• 21 or more years 
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4. Units of credit:  How many credit hours do you teach during an average semester? (Choose 
one from the dropdown menu) 

 

• 1-4 credit hours 

• 5-8 credit hours 

• 9-12 credit hours 

• 13-16 credit hours 

• 17-21 credit hours 

• 22 or more credit hours 

 

5. Course format:  What types of courses do you teach? (Check all that apply) 

• Completely online (do not meet face-to-face with students) 

• Blended (a mix of online and face-to-face instruction) 

• Face-to-face (meet with students in a traditional classroom setting) 

 
6. Credit type: What credit type are the courses you teach? (Check all that apply) 

• Cross-listed (i.e., undergraduate and graduate students in the same course) 

• Undergraduate Credit 

• Graduate credit 

• Doctoral credit 

• Other (please describe) 

 

 

7. Course components: What course components do you teach? (check all that apply) 

• Lecture 

• Lab 

• Recitation 

• Other (please describe) 
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8. Subject area: What subject areas do you teach? (Check all that apply) 

• Anatomy 

• Physiology 

• Other (please describe) 

  

 

9. Curriculum Development: How do you decide what to teach or not teach in a given 

semester?  

 
 
10. Curriculum Development: How do you decide when it is time to move on to a new topic 
area?   

 
 
11. Role of the instructor: How do you facilitate active inquiry by posing questions, problems 
or scenarios, rather than presenting established facts or knowledge? Provide at least one 
example, if possible. 

 
 
12. Role of the instructor: In what ways do you use assessment to gauge student learning within 
your courses? Provide at least one example. 
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13. Role of the students: How do you assess students' prior knowledge or misconceptions? 
Please share at least one example. 

 
 
14. Role of the students: What opportunities do students in your class have to learn 
collaboratively? Please share at least one example. 

 
 
15. Professional Development: What type of preparation did you receive prior to teaching in 
higher education? (check all that apply) 

• Enroll in a pedagogy course during your doctoral coursework? 
• Work individually with an instructional designer? 
• Attend a university sponsored workshop or training session in order to prepare to 

teach? 
• Seek trouble shooting support? 
• Other (please describe) 

 
 

16. Professional Development: What professional development opportunities would help you 
strengthen your skills as a higher education instructor? 

 
 
17. Identity: How do you identify yourself? (Please select from the drop down menu below) 

 

• Male 

• Female 

• Other 

• Prefer not to answer 
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18. Age range: (please select from the drop down menu below) 

 
• 20-29 

• 30-39 

• 40-49 

• 50-59 

• 60-69 

• 70 or older 

 
19. Education: Please list all earned degrees.  
(Example: Bachelors of Science in Kinesiology, Masters of Science in Anatomy, Doctorate of 
Philosophy in Education) 

 
 

20. Interview Participation: Would you be willing to participate in a series of three semi-
structured interviews to gain additional information? The interviews will ask you to share your 
experience as an undergraduate Anatomy and Physiology faculty member at a private college or 
university. Interview participants will also be asked to provide a course syllabus for document 
review. Lunch or a snack of the participant's choice will be provided during the third interview. 
Interviews will take place at a location of the participant's choosing or with the aid of Skype, 
Zoom or GoToMeeting for distance interviews. The total time commitment for interviews and 
document review is 1 hour and 15 minutes. Interviews will be scheduled in the next few weeks.  
 

• Yes, please provide your name and an e-mail address and contact number where you may be 

reached in the dialogue box below. 

 

• No, thank you for your time. 

Thank you for taking the time to participate in this survey. If you want to review the research 

study results, please contact Margaret Fiala, margaret.scholbrock@drake.edu.  
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APPENDIX F: SYLLABI REVIEW RUBRIC 
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Appendix F 
 

Syllabi Review Rubric 

Criterion Component 
Strength of Evidence 

Comments 
Strong Moderate Low 

L
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O
b

je
ct

iv
es

 

1.  Learning goals encompass full range 
of Fink’s dimensions of significant 
learning         

  

2.  Course level learning objectives are 
clearly articulated and use specific 
action verbs       

  

3.  Learning objectives are appropriately 
pitched 

      
  

L
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rn
in

g
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ss
es

sm
en

ts
 

4.  Objectives and assessments are 
aligned       

  

5.  Major summative assessment 
activities are clearly defined 

      
  

6.  Plans for frequent formative 
assessment with immediate feedback 

      
  

7.   Assessments are adequately paced 
and scaffolded 

      
  

8.  Grading information is included, but 
separate from assessment; it is aligned 
with objectives       

  

Schedule 
9.  Course schedule is fully articulated 
and logically sequenced 

      
  

C
la

ss
ro

o
m

 E
n

v
ir

o
n

m
en

t 10.  Tone is positive, respectful, inviting         

11. Fosters positive motivation, 
describes value of course,  promotes 
content as a vehicle for learning       

  

12. Communicates high expectations, 
projects confidence of success 

      
  

13. Syllabus is well organized, easy to 
navigate, requires interaction 

      
  

L
ea

rn
in

g
 A

ct
iv

it
ie

s 14.  Classroom activities, assessments 
and objectives are aligned       

  

15. Learning activities are derived from 
evidence-based practices       

  

16.  Learning activities likely to actively 
engage students       

  

 Subtotals 0 0 0   

   TOTAL 0   

Adapted from Measuring the promise: A learning‐focused syllabus rubric (Palmer, Bach, & 
Streifer, 2014). 


