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ABSTRACT 

The purpose of this qualitative study was to explore the range of consequences of 

a professional development workshop for two- and four-year college astronomy faculty.  

Its focus was how faculty participants chose to incorporate ideas and teaching strategies 

from the workshop with their own teaching ideas and practices.  Data included pre- and 

post-workshop open-ended survey responses on teaching strategies from 126 faculty, 

follow-up online survey responses on reported teaching practices from forty-one faculty, 

semi-structured interviews and classroom observations with five faculty “heavy adopters” 

of the workshop teaching techniques, and surveys from their students.  Analytical 

techniques used were both traditional, such as clustering, counting, and iterative 

descriptive coding (Miles and Huberman, 1994); as well as non-traditional, such as circle 

graphs (Aumann et al., 1999), and analysis of linguistic metaphors (Martin and 

Lueckenhausen, 2005).  The main consequence of this study is that faculty development 

workshops can help support faculty as they create their own teaching path, and support 

their students in doing the same.  Faculty participants reported incorporating workshop 

teaching strategies to their teaching practice following their participation.  Interviews 

with and classroom observations with the five “heavy adopters” characterized how each 

individual retrofitted the techniques to suit his or her own teaching approaches, as 

revealed by their dominant teaching metaphor, as well as the metaphors used by their 

students to describe their classes. 
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CHAPTER 1: INTRODUCTION 

As teachers teach, they gradually change their teaching beliefs and practices, 

based on their experiences inside and out of the classroom.  As professionals in their 

field, any experience can inspire reconceptualization, experimentation, and alteration.  In 

order to encourage teachers in this process of growth, professional development programs 

abound, at the primary, secondary, and tertiary education levels.  This study explores the 

consequences of one such professional development program for astronomy faculty at 

two- and four-year colleges and universities.      

The purpose of this chapter is to describe in brief why this study is needed.  This 

will include a context for professional development efforts at the college level, the 

rationale for the study, a description of the workshop studied, followed by the theoretical 

framework.  Next, the research questions will be described, and the chapter ends with 

personal connections to the study.   

College Faculty Development 

 “Faculty development” is a term used in multiple ways, but generally refers to 

programs or efforts designed to help college and university teachers grow and develop in 

their professional lives.  Amundsen, Abrami, McAlpine, Weston, Krbavac, Mundy, and 

Wilson (2005) describe four potential types of faculty development, suggested by Centra 

(1989).  These are: 

1) Personal (interpersonal skills, career development, and life planning issues);  

2) Instructional (course design and development, instructional technology);  
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3) Organizational (ways to improve the institutional environment to better support  

teaching); 

4) Professional (ways to support faculty members so that they fulfill their multiple roles 

of teaching, research, and service). 

This study focuses on instructional “faculty development”, generally described by 

Moreillon (2003) as “the development of post-secondary faculty as teachers…[through] 

instructional interventions whose goal is to improve student learning” (p. 42).   

Amundsen and McAlpine (2008) further divide literature on faculty development 

by the focus of the program studied, and include “Skill focus”, “Approach focus”, 

“Process focus”, “Discipline focus”, and “Institutional focus”.  The program that is the 

basis for this study has a Skill focus, that is, it is concerned with teaching faculty about 

specific teaching techniques or skills.  Faculty development programs of this type often 

include workshops or seminars.  In the case of workshops, these experiences are 

relatively short (e.g. one hour to two days), and are “one shot” stand-alone events rather 

than sustained efforts.  Most workshops are offered by faculty development centers at 

colleges, for faculty and/or graduate teaching assistants at that particular institution, and 

across disciplines.  

In science, technology, engineering, and mathematics (STEM) disciplines, since 

the launch of Sputnik, teacher professional development has been dominated by “reform 

efforts” which have consisted of large-scale workshops to disseminate the products of 

discipline-specific curriculum development projects.  Initial efforts in STEM teaching 

reform were focused on K-12 education, but subsequent curriculum development projects 
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for higher education were modeled after these programs.  Several characteristics of this 

model of which have carried over into the higher education realm included efforts 

“funded by the [National Science Foundation] to reform…curriculum” (Linn, Songer, & 

Eylon, p. 464).  Another characteristic of the K-12 STEM reform movement was that 

“curriculum projects in science must be under the leadership of outstanding scientists” (p. 

464), in contrast, teachers, “were involved in pilot testing the materials and providing 

feedback” (p. 465), though the scientists developing the curriculum “were usually 

hesitant to accept the criticism…from science teachers” (Welch, 1979, p. 288).  This 

model, wherein scientists turned curriculum developers, develop discipline-specific 

curriculum using grant money from the NSF, and then disseminate these curricula 

through workshop series, often at professional conferences, has been quite commonplace 

over the past decade as an effort to “reform” college science teaching.    

 
Rationale for the Study 

           
 As will be seen in Chapter 2, it is unclear what consequences there are for faculty 

who participate in faculty development workshops, whether these workshops are 

institution or discipline-based.  Of the studies that have investigated this topic, many are 

based on program evaluations and “tend to be single-institution studies and often examine 

the effect of strategies only on teachers’ beliefs and attitudes…less frequently 

address[ing] changes in the subsequent behavior of teachers and in the learning of 

students whose teachers have participated” (Menges & Austin, 2001, p. 1132).  Many 

others have relied solely on faculty satisfaction ratings as pointed out by several key 
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literature reviews (Levinson-Rose & Menges, 1981; Weimer & Lenze, 1994; Amundsen 

& McAlpine, 2008).  This study, which utilizes not only classroom observations, but also 

student surveys and interviews, delves deeper into how faculty take what ideas and 

teaching strategies from a discipline-specific professional workshop, incorporate them 

with their pre-existing teaching ideas, and translate these into their individual teaching 

practices.   

In addition, the workshop studied has very specific attributes that may have 

implications for faculty developers.  These include the fact that the workshop facilitators 

shared similar educational and disciplinary backgrounds with the workshop participants, 

the teaching strategies emphasized in the workshop have been tailored for the 

introductory astronomy course for non-science majors (henceforth “Astro 101”), the 

participants attend the workshop specifically to gain ideas for teaching their Astro 101 

courses, and the workshops were held across the country. 

The Professional Development Workshop 

The professional development workshop discussed in this study (hereafter “the 

workshop”) is a two- to three-day, faculty development workshop for college astronomy 

faculty.  The workshop facilitators traveled to locations around the country approximately 

ten times a year to offer it, either at local community colleges or conferences of 

professional organizations.  Participants voluntarily attended, and it was offered free of 

charge.  

 The topics of the workshop included research on learning, practice with active 

and collaborative learning techniques, and discussions on assessment.  The instructional 
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design model that was promoted during the workshop was a repeated cycle of short 

lecture followed by an integrating, collaborative-learning activity, with formative 

assessments directly preceding and following the activity.  The three main collaborative 

learning activities or teaching strategies practiced in the workshop were developed or 

tailored by the workshop facilitators for teaching the undergraduate, general education, 

introductory astronomy course for non-science majors.  As will be seen in the next 

section, participants engaged in the collaborative learning strategies espoused in the 

workshop acting as students would by completing them in groups, with facilitators 

modeling faculty behavior. 

A Glimpse from the Workshop 

 It is mid-morning on the second day of the workshop.  The twenty-five person 

group has developed a rapport with the workshop facilitators, Juan, Randall, and Martha, 

and each other.  At every opportunity, lively discussions about teaching occur.  The 

atmosphere is informal and collegial, and facilitators and faculty laugh easily with each 

other.  A number of faculty have remarked that they would like their introductory 

astronomy classes to be have a similar atmosphere.   

 Juan has preceded this segment with a PowerPoint presentation of research results 

comparing the percentage of students who answered questions on an astronomy content 

survey correctly in his classes at the start of the semester and again after lecture.  He 

points out that on average, lecture “gets them” from 30% to 52%.  He poses the question, 

“So what can you do about it?”, joking “Lecture more loudly?”.  A PowerPoint slide 
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displays one of the phrases repeated in the workshop, “It’s not what the instructor does 

that matters; rather, it is what the students do that matters.”   

 Juan briefly introduces the LT’s, describing their development and idealized 

classroom implementation, as described in the previous section.  He asks faculty to get up 

and move to work with someone they haven’t worked with yet, to work in pairs, and 

negotiate answers, and to “be your students”.  Faculty begin working through an LT, and 

the volume of sound in the room rises.  They are discussing the LT questions, drawing 

sketches, gesturing, and writing.  Juan, Randall, and Martha are walking around talking 

with groups, answering questions and facilitating discussions using a Socratic dialogue 

approach.  They are also modeling what faculty should do while students are working 

through them, asking groups “Can I check your answer?” or “What did you put for #2?”.   

 Among the faculty, there are two levels of conversation occurring.  On one level, 

they are working on completing the LT and discussing the astronomy content related to it 

in order to answer the LT questions.  On the other level, they are evaluating the LT as a 

teaching strategy and discussing what they like and don’t like about the LT.  Most of the 

comments relate to the LT task worksheets themselves (e.g. “I don’t like the wording of 

this,” “My students would never be able to do this”).   

   Juan discusses these issues, and those related to implementation of the LT’s, 

during individual conversations with faculty as they are working through them, and 

provides recommendations.  He mentions that they don’t publish answers or grade them, 

and remarks on the importance of students writing answers, especially to the questions 

that say “Explain your reasoning”, he also comments on the time they take during class.  
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Upon Juan’s prompting, faculty finish up practicing the LT.  He leads a whole group 

discussion on the LT’s, pointing out details of this particular one and its implementation.   

 Juan, Randall, and Martha provide specific advice about implementing these tasks 

in response to faculty questions.  “You need to care.  Need to tell students about why 

you’re doing what you’re doing.  Students using these materials are highest scoring on 

astronomy tests in the country.”  A lively discussion about the use and implementation of 

the LT’s in the classroom ensues.   

Juan says the function of the instructor during the LT is not to become part of 

student groups rather, “Your goal is to nudge and move on.  If you’re spending more than 

10-15 seconds with a group, move on…Don’t jump in while they’re struggling.”  He and 

the other workshop facilitators give further advice on implementing the LTs.  “Remind 

students to write detailed information in their books.”  “Don’t give the answers…ask 

‘What questions do you have?’  If they ask about specific questions, ask them what they 

got, and ask others for their answers.” “This is meant to be done in groups.  If one student 

is on Question 1 and one is on Question 3, you know they’re not working together…Your 

job is to create an environment where that can happen.  My job is to give you some 

strategies to do this.”  Juan reminds the group that these are “Tools to help you figure out 

how to change your class.” 

The discussion turns to assessment.  One faculty member asks about how to 

assess based on the LTs.  Another faculty member responds, “After using these this 

winter, it was obvious what questions to ask.”  Juan elaborates, “Ask them hard 

conceptual questions after the first activity and foreshadow test day.  Questions on the 
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test better sound and look and feel like LT questions, because if there’s no reason to do 

[the LT’s], they won’t do them.”  Another faculty member asks, “Once you go through 

LT’s, are grades on exams skewed higher?”  Juan replies, “Yes, if you ask entry-level 

questions.  Ask harder questions.”  Juan tells the group that he will provide his exams to 

anyone who would like them.  The workshop continues as faculty practice with another 

LT. 

Key Workshop Teaching Strategies 

Three teaching strategies, Think-Pair-Share (described as “Peer Instruction” in 

Green, 2003), hereafter TPS; Lecture Tutorials for Introductory Astronomy (Prather, 

Slater, Adams, Brissenden, and the CAPER Team, 2008), hereafter, LTs; and Ranking 

Tasks for Introductory Astronomy (Hudgins, Prather, Grayson, & Smits, 2006), hereafter, 

RTs, were emphasized and practiced during the workshop. 

 Since these three strategies will be referenced repeatedly in the coming chapters, 

it is worthwhile to briefly describe each.  Think-Pair-Share, is an informal assessment 

technique in which “the instructor…poses a question, gives students a few minutes to 

think about a response, and then asks students to share their ideas with a partner” 

(Barkley, Cross, & Major, 2005, p. 104).   Peer Instruction (also called ConcepTests with 

Peer Instruction) is a more formalized variation of Think-Pair-Share, common in the 

Physics and Astronomy education research communities, using multiple-choice, 

conceptually-rich questions which students are asked to vote on the answer.  Peer 

Instruction, called Think-Pair-Share during the workshop, was taught and practiced in the 

workshop based on the following implementation model: 



 21 

1. Mini-lecture (10 minutes) 

2. Pose ConcepTest (1 minute) 

3. Quick-read tally (1 minute); yields 30-80% correct answers 

4. Students break into peer groups for discussion (2 minutes) 

5. Re-tally after discussion (1 minute) 

6. Iterate or move on   (Green, 2003, p. 22)  

During the workshop, faculty practiced this teaching strategy acting as students, and 

designed their own TPS questions in groups, which they practiced asking the rest of the 

group and receiving feedback.  

The second teaching strategy, Lecture Tutorials, are paper worksheets three pages 

in length (on average) on specific topics in astronomy (e.g. cause of the phases of the 

moon, cause of the seasons, light and atoms).  Originally created for teaching physics, 

LTs are predicated on a conceptual change (Posner, Strike, Hewson, & Gertzog, 1983) 

model of learning using 

a Socratic questioning approach that makes use of students’ natural language to 

promote small cognitive steps with the goal of achieving a more scientifically 

accurate and sophisticated understanding…The questions are written in a 

sequence intended to guide students’ conceptual development.  The activities 

are…often accompanied by data tables, graphs, or diagrams for students to 

interpret.  Initially, students are asked to examine a novel situation that requires 

them to reflect on information that they have just heard in lecture.  Students 

provide written responses and explanations to conceptually challenging questions, 
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and are repeatedly asked to record answers on diagrams and graphs.  (Prather, 

Slater, Adams, Bailey, Jones, & Dostal, 2005, p. 126)     

During the workshop, the implementation of the Lecture Tutorials was modeled for 

faculty based on the following steps. 

The first step is to pose a set of conceptually challenging questions presented to 

students at the end of an abbreviated lecture on a give topic to elicit and challenge 

students’ fundamental understanding.  If an unsatisfactory percentage of students 

are able to correctly answer the questions, this suggests that the accompanying 

Lecture-Tutorial should be used….The second step…is to use one of the 15-

minute collaborative-learning Lecture-Tutorials in the lecture classroom.  During 

this time, the instructor changes roles—from lecturer to facilitator--and circulates 

among the student groups, interacting with students, posing guiding questions 

when needed, and keeping students on task.  The final step of each Lecture-

Tutorial is to debrief the content covered and to bring closure for the students by 

eliciting student questions and comments. (ibid, p. 127)     

In addition to this implementation, these were described as, “classroom-ready 

materials…[that] can be inserted at the end of lecture presentations” (Prather et al. 2008, 

p. v) without any additional changes to course curriculum. 

 The third teaching strategy discussed and practiced in the workshop were the 

Ranking Task for Introductory Astronomy, another technique adapted from physics 

education. 
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Ranking tasks present learners with a series of four to eight pictures or diagrams 

that describe several slightly different variations of a basic physical situation.  The 

student is then asked to make a comparative judgment and to identify the order or 

ranking of the various situations based on some physical outcome or results. 

(Hudgins et al., 2006, p. 3)  

While a different academic task than the previous two, their implementation as described 

in the workshop was suggested either resembling that of the LTs or as a homework 

assignment. 

Theoretical Framework  

One perspective and two main frameworks contextualize this study.  The 

perspective which forms the basic assumption of this study relates to teacher change. 

According to Richardson (1990),  

much of the literature on teacher change relates to the question of why 

innovations are not implemented as their developers anticipated…In this view, the 

experts are educational scholars and administrators who have been trained in 

scientific thought…change…is defined in this literature as teachers doing 

something that others are suggesting they do.  Thus, the change is deemed as good 

or appropriate, and resistance is viewed as bad or inappropriate (p. 11). 

While Richardson referred to K-12 teachers, this idea pervades the higher education 

literature as well.  As will be seen in chapter 2, there is a prominent literature base that 

has studied barriers to teacher change at the tertiary level, which asserts that college 

teachers are resistant to change.  From this deficit or “fix-it” perspective, “the constant 
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changes that teachers make when meeting the changing needs of the students in the 

classroom or trying out ideas that they hear from other teachers is not recognized” (p. 

11).  In contrast, this study is predicated on the assertion, that “teachers change all the 

time” (p. 16), and that these changes represent natural growth or evolution in this area of 

the individual’s professional life.  Rather than examine the fidelity of faculty to the 

workshop ideas and teaching strategies following their participation in the workshop, this 

study focuses on how these ideas and practices were made sense of and modified to meet 

the unique needs, goals, and perspectives of individual faculty.   

The two additional frameworks used are the Teacher-Centered Systemic Reform 

Model (Woodbury and Gess-Newsome, 2002) and a motivation-based alternative 

teaching model (Colbeck, Cabrera, & Marine, 2002).  Woodbury and Gess-Newsome’s 

Teacher-Centered Systemic Reform Model (TCSR) describes the interaction between 

various factors that mediate reform in a college classroom (Figure 1).  These factors 

include personal and contextual factors, as well as teacher thinking and practice.  Table 1 

displays the contextual factors and their relationships in more detail.  This model uses 

these factors to “understand classroom practices that change (or fail to change) as a result 

of reform initiatives” (Gess-Newsome, Southerland, Johnston, & Woodbury, 2003, p. 

735).  This model is useful in identifying those contextual and personal factors that 

faculty reference in the context of change in instructional beliefs and practices.   
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Figure 1. TCSR model of factors influencing college teaching reform (Gess-
Newsome et al., 2003, p. 736). 
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Table 1.  
Contextual factors included in the TCSR model (Gess-Newsome et al., 2003, p.736) 
Factor Examples 

Broader Cultural 
Context 

• Professional organizations, grant initiatives 
• Reform documents 
• Teacher development 
• Textbooks and teacher materials 
• Structures and cultural norms of interaction, goals of 

schooling, and behavior 
• Demographics of target population 

School Context • Type of institution 
• Student and staff demographics 
• Daily, weekly, yearly schedule 
• Organization of physical space 
• Technology 
• College president 
• Cultural norms of interaction, goals of schooling, and 

behavior 
Department and 
Subject Area 
Context 

• Subject area 
• Teacher and department demographics 
• Physical location and organization 
• Teachers’ class load, daily and weekly schedule 
• Department chair, dean 
• Cultural norms of interaction, goals of schooling, and 

behavior 
Classroom 
Context 

• Physical organization of the room 
• Class size, duration, and time of day 
• Textbooks, materials, and assessments 
• Technology 
• Student demographics, abilities, and personal 

expectations 
• Cultural norms of interaction, goals of schooling, and 

behavior 
 

Colbeck et al. (2002) developed a similar model, focused on the role of motivational 

factors, such as teaching goals, capability and context, as well as similar factors as the 

TCSR model, in faculty decisions to use alterative teaching methods (Figure 2). 
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Figure 2. Motivation factor model influencing alternative college teaching (Colbeck 
et al., 2002, p. 12). 

 
 Their survey study utilized data from 426 engineering faculty at three universities 

to “examine the relative impact of faculty members’ demographic characteristics, 

experience, personal goals, capability beliefs, and context beliefs on their use of 

traditional teaching practices and their use of group design projects” (p. 4).  Based on the 

factor analysis of their survey, they found that that their model utilizing motivational 

factors “provided stronger explanatory power than previous models to examine the 

personal and organizational factors that contribute to engineering faculty members’ use 

of different teaching practices” (p. 9).  
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 The work of Richardson, Woodbury and Gess-Newsome, and Colbeck et al. 

contextualize this study.  Together, they comprise the central assertions on which it is 

based, 1) that teachers change their teaching, and adapt any idea, teaching strategy, or 

experience to suit their own teaching approach, goals, student needs, and context; and 2) 

that these changes are mediated by a large number of personal and contextual factors.  

These assertions shaped choices about research methodology, and how data was 

analyzed, interpreted, and represented, which will be seen in chapter 3. 

Research Questions 

As the title of this study suggests, the central aim was to explore the landscape of 

consequences of this professional development workshop. The research questions for this 

study were: 

1. What are the consequences of a faculty development workshop for two and four-

year college astronomy faculty? 

2. How do five faculty who are "heavy-adopters" of the workshop teaching ideas 

and strategies retrofit them to suit their individual teaching approaches? 

 

As a qualitative study, the bulk of this work was focused on word choices and 

their implications.  Therefore, it seems necessary that the choice of the word 

“consequences” in the title and research question should be explained.  Typically, this 

word is associated with negative connotation.  For example, to “accept the consequences 

of one’s actions”, often refers to the liability assumed by someone in making decisions, 

and imply unfavorable or even punitive outcomes.   
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 Other studies in the field of research on faculty development use terms such as 

“impact” and “influence”, especially in STEM-specific disciplines, which imply that 

these efforts are imposed on faculty (e.g. Rust, 1998; Williams, 1991), and assume a 

simple cause-effect relationship, which represent change as an event rather than a 

process.  As will be seen in chapter 2, the process of teacher development and change is 

far from simple and straightforward.  The selection of the word “consequence”, in its 

Latin derivation, literally means “to follow with”.  This is an attempt to better 

characterize the complexity of faculty use of faculty development experiences and how 

they choose to follow them in their subsequent teaching practice.   

One of the recurring themes in the teaching ideas and practices of the five faculty 

“heavy adopters”, individuals who incorporated the LTs into their Astro 101 classes as a 

part of their regular teaching practice, was of teaching as a journey.  The phrase “it’s the 

journey” in the title was a quotation from an interview with one of these individuals.  The 

word “consequences”, then also fits with this idea of a teaching journey.  Participation in 

this professional development workshop is an experience on that journey.  What is of 

most interest in this study is what follows on each person’s teaching journey after this 

experience.  Chapter 2 continues with a review of the literature pertinent to this study.  

The research methodology used is described in chapter 3, with results presented in 

chapter 4.  Finally, chapter 5 discusses the findings and implications of the study.  

Personal Connections 

In 1998, I began teaching college astronomy laboratory courses as a graduate student in 

astronomy in the department where I was pursuing a Master’s degree.  As is common, I 
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had no prior preparation in teaching.  Despite this, I discovered through trial and error 

that lecture was not an ideal teaching model, and was actively seeking lecture 

alternatives.  In addition to teaching astronomy lab courses at my home institution, I was 

began teaching astronomy lecture courses as an adjunct faculty at several local 

community colleges, which afforded valuable experience in an often ignored and 

undervalued higher education setting.  At a professional conference in 2002, I attended 

the first version of the workshop that is the focus of this study, providing me with a 

unique perspective on its context.    

Since beginning the pursuit of a Ph.D. in Teaching and Teacher Education in Fall 2003, I 

have worked as a Graduate Teaching Assistant in large lecture classes taught by one of 

the workshop developers and facilitators, and gained personal experience using the 

teaching strategies featured in the workshop as implemented by them.  I have also 

worked as a Graduate Teaching Assistant at the instructional development service unit on 

campus designed to support faculty and TA’s teaching growth on campus.  Through my 

work with faculty and TA’s in this position, I have seen theories and research on teaching 

beliefs and practices of college teachers in action. The combination of astronomy content 

knowledge, two- and four-year college and university teaching experience, personal 

experience of the workshop under study, and faculty development work have uniquely 

suited me to conduct this study.   
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CHAPTER 2: LITERATURE REVIEW 

 The purpose of this chapter is to outline the pertinent research literature that 

undergirds this study, which lies at the intersection of several research areas related to 

college teaching, including faculty teaching beliefs and knowledge, teaching change, and 

faculty development.  Key questions that frame this chapter are: 

1. How are faculty teaching beliefs and knowledge characterized? 

2. How do faculty teaching ideas and practices develop and change? 

3. What relationship is there between faculty development efforts and change in 

teaching? 

These three questions were the foundation of the literature review.  Publications were 

found using the ERIC and Proquest Dissertation and Theses electronic databases, the 

Google Scholar search engine, papers and presentations of the American Educational 

Research Association and Professional and Organizational Development Network 

meetings, article citation lists, and by searching Curricula Vitae and publication lists on 

the institutional webpages of prominent researchers.  Search terms used to find studies 

included combinations of keywords, such as “faculty development”, “college teaching”, 

“faculty beliefs”, “teacher beliefs”, “professional development”, and “teacher change”.  

Except in the case of key articles or books, the literature search focused on work 

published in the past fifteen years.  These included journal articles, dissertations, 

scholarly monographs, and position papers.  Literature was organized around the three 

key questions listed above and the organization of work in these research areas.  Far from 
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being a comprehensive literature review, this chapter summarizes the most recent 

literature in these domains, and the work that has the most bearing on this study.   

Faculty Teaching Beliefs 

This section describes several key studies of teacher and faculty teaching beliefs 

and then focuses on research using metaphors to characterize teaching beliefs.  An 

examination of research on faculty teaching beliefs is important for contextualizing this 

study, as a literature review of K-12 teachers’ teaching beliefs indicates how beliefs 

affect behavior, how they filter and influence interpretations of events, how beliefs about 

teaching are established prior to college, and how difficult they are to change (Pajares, 

1992).  These findings have ramifications for college teachers as well.   

A number of studies have classified faculty teaching beliefs about the purpose of 

teaching, ranging from the idea of teaching as a transmission of knowledge to teaching as 

the encouragement of knowledge creation or conceptual change (e.g. Kember & Kwan, 

2002; Kane, Sandretto, Heath, 2002; Martin, Prosser, Trigwell, Ramsden, & Benjamin, 

2000).   

Martin et al. (2000) studied the teaching beliefs of twenty-six college faculty in 

various science and non-science disciplines who teach large introductory courses.  They  

constructed a taxonomy of teaching approaches reported by the faculty, which ranged 

from teacher-centered to learner-centered.  The beliefs held by faculty who reported a 

teacher-centered approach can be summarized as “the teacher presents the material to be 

learned with the intention of transferring information to the students” (p. 394).  The 

beliefs held by faculty who reported a learner-centered approach were summarized as 
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“the teacher engages the students in the practice of the discipline with the intention of 

helping students develop their conceptual understanding” (p. 395). 

The primary research methodologies used to explore faculty teaching beliefs has 

been largely explicit questioning about teaching beliefs administered through interviews 

and surveys, other studies have examined teaching role metaphors as a means of 

discerning the teaching beliefs of teachers and faculty.  Studies in this area will be 

reviewed in the next section.  

Teaching Beliefs and Metaphor 

K-12 Teaching and Metaphors  

Research into teaching metaphors are well-documented in the K-12 teaching 

literature to examine the beliefs of in-service, pre-service and novice teachers, and 

change in teaching beliefs over time.  Carter (1990a) conducted a study in which forty-

five experienced teachers “developed case studies of their student teachers’ 

understandings of classroom management” (p. 110), which were then shared with their 

student teachers as a part of their feedback process.  Teaching metaphors were useful in 

capturing and communicating the complexity of classroom management from mentor to 

student teacher.  This study indicated how teaching metaphors can be used to reveal and 

share teachers’ practical knowledge.  

 Tobin (1990) conducted a longitudinal case study that used a grounded theory 

approach to examine several teachers’ metaphors and changes in their conceptions of 

teaching over a series of years.  As in Carter’s study, Tobin found that “metaphors are 
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used to conceptualize teaching roles” (p. 126) and that rather than being static, “a 

metaphor used to conceptualize a role can be changed in a process of changing the role” 

(p. 126).  In fact, he found that the metaphor can act as a “master switch” for teaching 

beliefs, such that “if a switch is thrown (i.e. the metaphor is changed) a host of changes 

follow (i.e. as new beliefs are deemed relevant to the role)” (p. 126).  This indicates that 

teaching metaphors are directly linked with teaching beliefs. 

Bullough and Stokes (1994) elicited teaching metaphors from twenty-two pre-

service secondary teachers through surveys, writings, and interviews; prior to, during, 

and after their student teaching experiences.  As with Tobin’s study, they found that 

changes in teaching metaphors were associated with changes in teaching beliefs, and that 

making these metaphors explicit was a “useful tool for this small group of teacher 

education students to explore self, contextually, and for generating alternative 

conceptions of self-as-teacher” (p. 218).  Studies such as these with pre- and in-service 

K-12 teachers have revealed the power and utility of metaphors both in teachers’ practice, 

and in research on teaching to uncover teaching beliefs.   

Munby (1986) examined the implicit rather than explicit metaphors of five junior 

high school teachers using their interview language.  Influenced by the work of Schon, 

Reddy, and Lakoff and Johnson, he developed a process of isolating implicit teaching 

metaphors.  For one individual teacher, Alice, the author was able to isolate six teaching-

related metaphors, “Lesson as a moving object”, “Learning, mind and the conduit”, 

“Management and discipline as orientational”, “Grades as commodities”, “Attention as a 

commodity”, and “Time as a commodity”, with “Lesson as a moving object” as the most 
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prominent.  These studies and others in the K-12 teaching domain have influenced 

researchers working with college faculty.   

College Teachers and Metaphor  

There are a small, but growing number of studies that have examined college 

faculty teaching metaphors to shed light on teaching beliefs.  In a case study by 

Amundsen, Saroyan, and Frankman (1996), change in teaching practices and conceptions 

for an economics professor and co-author, Myron Frankman, was examined and 

documented.  Frankman had participated in a faculty discussion group facilitated by the 

other two authors.  He was chosen from the group for participation in this study “because 

of his expressed desire to change his teaching behavior, his ability to articulate the 

process of change as he was experiencing it, and his interest in experimenting with and 

implementing change after 20 years of teaching” (pp. 7-8).   

The study encompassed three different styles of research and data sources in order 

to characterize Myron’s changes.  Data included two interviews collected three years 

apart, Myron’s explicit metaphors, poems, and e-mails over a five year period, as well as 

student course ratings from the same class over a four year period.  There were dramatic 

changes to Myron’s reported teaching practices, his explicit teaching roles, and his 

student ratings over the years this study took place.   

Myron expressed his teaching role through metaphors included in several poems.  

The poem included below was written towards the end of the collaboration, where he 

explicitly describes the change in his explicit teaching role from a virtuoso musician 
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giving a master performance, to a conductor or concert master conducting the class, 

finally to a member of a jazz ensemble co-creating music with students.  

 

Prof/Prav/Inprov-DA 

In search of a metaphor, 
Words, images, actions do mesh, 
Do condition, do proceed together. 
The chosen metaphor is the chosen path 
Other routes are foregone, even unperceived. 
 
Virtuoso musician as guiding model? 
The professor flawlessly executing a personal statement 
Of the Keynes bagatelles, the Heidegger polona 
Stunning, riveting, powerful, charged with emotion. 
 
A man in formal attire in the third row rises, 
Amidst the “Bravos” and “Encores,” 
His voice carries over the din. 
“Will this be covered on the exam?” 
The cacophony of competing chants is instantaneously transformed 
To a single plaintive chorus, “Yes, will it?” 
 
Professor as concert master 
With well-marked score to be followed? 
Parts as truth to be replicated by the various players. 
Individual excellence matters to a point, 
But the limits must be respected 
Or banishment is assured. 
The wave of the baton is the final authority. 
A metronomic standard signals the single pace for all. 
 
Looking instead for a little room to breathe? 
For a chance to give voice to your tentative flourishes? 
I know a place where skill and good will are the entry tickets. 
There is no sheet music; no strait-jacketed score to limit the session. 
What you need is in your head, your hands and your heart. 
You must, of course, bring your battered instrument; 
Geographone, econo-forte, politichord, bass anthro, whatever. 
All essential for the hottest jazz in town. 
  
(Myron Frankman, as printed in Amundsen, Saroyan, & Frankman, 1996, pp. 20-21) 

 

This study is noteworthy, not only for the use of various data sources to triangulate and 

present various perspectives on how Myron’s teaching ideas and practices changed, but 
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also for the use effective use of explicit metaphor and inclusion of his poetry in the 

published paper as a means of retaining voice.  

Johnson (2006) describes in first person narrative her first timid steps as a college 

teacher upon first teaching in graduate school, and her attempt to find her identity as a 

teacher by trying on various teaching role metaphors using those developed by other 

college teachers in her subject area, composition theory.  In her search for her own 

teaching identity she took on the roles of gardener, cultural critic, midwife, and resource.  

However, none of these seemed adequate. 

The metaphors in composition theory that I found came from teachers who taught 

from the 1960’s until the early 1990’s.  While these teachers and their metaphors 

helped me to understand what I do and who I am as a teacher, they were not 

written for my time (p. 11).    

In the end she concludes that finding one’s teaching role is a very personal process that 

comes from experience and cannot merely be adopted from elsewhere. 

In a study utilizing implicit metaphors similarly to Munby (1986), Martin and 

Lueckenhausen (2005) examined reported changes in thirty-one faculty members’ 

“understanding of subject matter and of change to teaching and comprehension of student 

learning” (p. 390).  In this study, the authors interviewed faculty, seven to eight each  

from business and law, health sciences, humanities and social sciences, and science and 

engineering, teaching freshman or sophomore-level courses and with at least two years of 

college teaching experience.  Faculty were interviewed at the beginning and end of the 

semester.   
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The authors analyzed metaphors imbedded in interview language.  Their basic 

assumption, based on Lakoff and Johnson’s work (1983) was that “our ordinary 

conceptual system is fundamentally metaphorical in nature” (p. 394).  In examining 

language, their approach was to look for implicit metaphors.  For example, in the phrases, 

“in history we have the chance to look at how other people who are separated from us, 

not by culture or by distance, but simply by time” (p. 396) and “it does give them a view 

of the past” (p. 396), the dominant metaphor is that understanding history is “seeing”.  

In our analysis it is necessary…to focus on key people and actions, for instance, 

where and who are the main players in the story, how do they related to each 

other and where and how does action occur.  Is the teacher, with the students, in 

their learning, for instance, or is she/he remote, giving instruction from a 

distance?  What and where is knowledge?  Where are students and teachers in 

relation to knowledge?  (p. 394). 

The authors identified five dominant teaching roles by analyzing these implicit 

metaphors, Courier, Builder, Navigator, Expedition Leader, and Pioneer. 

’The Courier’ appears to see the subject as a package to be delivered by the 

teacher and ‘got by’ students…With ‘The Builder’, the framing metaphor is about 

the relationship of parts to wholes.  The parts are put together to make a whole, a 

‘big picture’, a ‘whole block’, and ‘overall thing’.  Teaching is about ‘getting’ it 

‘all together’ and ‘across’, students have to ‘unpack’ it, ‘get’ it together for 

themselves’.  The framing metaphor for the ‘The Navigator’, seems to be a map 

with many connections and interconnections…Students have to make their own 
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connections, chart their own way…There is an open-ness to, and interest in, 

student interpretations and a strong awareness that ‘students have to come to 

know’…For ‘The Expedition Leader’, the subject appears to be a landscape where 

there are ‘lows’ and ‘highs’, ‘short cuts’ and ‘dead-ends’.  The lecturer is with the 

students in the landscape.  He is guide and support.  He finds new paths and sees 

some new pitfalls.  The students sometimes ‘travel slowly’ and ‘get behind’… For 

‘The Pioneer’, the subject is ‘hazy’, ‘uncertain’, ‘difficult to pin down’.  Teaching 

is ‘a struggle to make sense’, an ‘exploration’, an attempt to clear the ‘haze’ and 

‘focus in’.  Students are with the teacher in this uncertainty and their role is to 

collaborate in the exploration.  They have to ‘dig deep’, peer ‘beneath the 

surface’, ‘pose challenging questions’. (pp. 399, 406) 

These metaphorical teaching roles will be revisited in chapter 4 when discussing the 

methodology of this study.  All of these studies, make the case for the existence of a 

strong connection between implicit and explicit teaching metaphors and underlying ideas 

and approaches to teaching.  As will be seen in chapters 3 and 4, implicit metaphors were 

used in this study to examine beliefs about faculty teaching roles.   

Fox (1983) used implicit metaphors in faculty language about teaching to 

determine stages of college teacher development.  His four teaching “theories” (transfer, 

shaping, traveling, and growing) are also metaphors, as well as being based on 

metaphors.  As seen in Table 2, each “theory” or state of development, is associated with 

particular metaphors in faculty language. 
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Table 2.  
Metaphors used to isolate faculty teaching theories 
Theory Metaphors  

Transfer Impart, implant, imbue, give, transmit 

Shaping Develop, mould 

Traveling Lead, point the way, guide 

Growing Cultivate, develop, bring out 

  

Faculty teaching beliefs have been shown to relate to pedagogical practices (e.g. 

beliefs of teaching as the transmission of knowledge are associated with teacher-centered 

practices) (Hativa, 2000; Kember & Kwan, 2002), as well as with student approaches to 

learning (i.e. beliefs of teaching as the transmission of knowledge are significantly 

correlated with students taking surface rather than deep approaches to learning) (Gow & 

Kember, 1993).  Having examined the research on faculty teaching beliefs, how faculty 

develop as teachers will be explored. 

Faculty Teaching Knowledge 

 The literature on college teachers’ teaching knowledge suggests several themes.  

This area of research has revealed the general landscape of college teachers’ knowledge 

about teaching (Freedman, Brown, Ralph, Shukraft, Bloom, & Sanford, 1979), that there 

are distinct differences between expert and novice college teachers’ knowledge about 

teaching (Dunkin, 2002), and between individuals that have had training in teaching and 



 41 

those who have not (McAlpine & Weston, 2002).  Scholars have also begun to explore 

research on college teachers’ knowledge in the context of teaching online courses 

(Goodyear, 2002). 

    Initial work on college faculty teaching knowledge indicated ignorance.  

Freedman et al. (1979) conducted a comprehensive study of university teachers’ 

knowledge about teaching.  Through interviews with over 700 individuals, the authors 

found that few of these teachers were able to articulate why they taught the way they did, 

or describe any of the theoretical bases of teaching.  What is unclear from this study, 

however, is whether this lack of knowledge about teaching translated into poor teaching 

practice.   

 However, more recent work has contradicted these findings.  Dunkin (2002) 

interviewed eighty-seven novice college teachers and twelve expert college teachers who 

were teaching excellence award recipients, in order to compare the teaching knowledge 

of each group.  He found that experts “were able to draw upon almost twice as many 

strategies for enhancing their students’ learning and they were able to elaborate upon 

those strategies as though they knew much more about them” (p. 55).  Similarly, 

McAlpine and Weston (2002) compared two groups of college teachers.  They collected 

teaching videotapes and pre- and post-lesson interviews from three mathematics 

education faculty who had been prepared to teach, and three mathematics faculty who 

had not.  All six participants had been recognized for excellence in teaching, either by 

awards, high student evaluation ratings, or recommendations by peers, and all had at least 

ten years of university teaching experience.  The study explored the level of reflection in 
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their instructional planning, teaching, and evaluation.  The authors found that all six 

teachers provided evidence of having some degree of pedagogical, pedagogical content, 

and content knowledge, as well as knowledge about learners.  In addition, “the professors 

were nearly always able to describe, often in great detail, the rationale, the knowledge 

they used, in monitoring and decision making” (p. 66).  The only difference which they 

found between the two groups was the mathematics faculty would refer to previous 

experience, rather than educational principle, as a rationale for their decision-making 

more often than the mathematics education faculty.   

 With the rise in popularity of online courses, it is becoming increasingly more 

important to understand the teaching knowledge in the context of online classes.  

Goodyear (2002) studied the teaching knowledge of an experienced online teacher 

engaged in teaching an online course.  For this research, Goodyear was able to video and 

audiotape the teacher and prompt her to think aloud while “teaching” (i.e. reading student 

posts on the course discussion board, responding to the posts, and adding a comment to 

the discussion board).  In addition, the researcher engaged the teacher in stimulated recall 

about the sessions recorded.  Goodyear concluded that the teacher exhibited pedagogical 

knowledge in this course environment, specifically of what “should be happening in 

relatively unstructured task spaces and what should be happening in more unstructured 

discussion spaces” (p. 94) of the course, which the author describes as knowledge of 

local pedagogy.    
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Faculty Teaching Change 

 Eble (1972) describes the process of becoming a college teacher as nearly 

haphazard: 

 The processes by which young people become college teachers seldom fit a 

 purposeful design.  College teaching rarely appears as a career possibility before a 

 student reaches college.  Even then the decision to become a college teacher is 

 usually made late and is strongly influenced by drift rather than by planning.  

 (p. 91) 

Unlike elementary and secondary teaching, college teaching majors do not exist.  

Typically, students who are interested in college teaching are expected to attain a 

graduate degree in a specific discipline, and become content experts. 

 However, “learning to teach” as described in the K-12 teaching literature involves 

changes in individual beliefs, knowledge, and skills in and about teaching and learning 

(Borko & Putnam, 1996; Carter, 1990b; Feiman-Nemser & Remillard, 1996), which can 

be very distinct from the knowledge and beliefs one holds about his or her research 

discipline.   

 Yet, there persists in the academy a belief that to be a good teacher, one need only 

be a content expert.  While content knowledge is an extremely important factor in 

teaching excellence, pedagogical knowledge and pedagogical content knowledge have 

been described as critical to teaching excellence (Shulman, 1986).  Two meta-analyses 

comparing quality of research and quality of teaching have resulted in very low 

correlations (.12, Feldman, 1987; .06, Hattie & Marsh, 1996), which contradict this 
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perception. This section will focus on the key studies in each of these five areas related to 

faculty teaching change, from learning to teach, and developmental stage models of 

teaching change, to models of faculty teaching change, barriers to change, and faculty 

development and change.  

Learning to Teach 

The process of how college teachers construct teaching knowledge has been 

described in many ways, including “trial-and-error” (Entwistle & Walker, 2002; Hativa, 

1997), experience (Bain, 2004), making sense of experience through reflection 

(McAlpine & Weston, 2002), through the input of others, either by assistance or example 

(Lortie, 1975; Murphy, 1993; McManus, 2005; Smith, 2001); and all of the above 

(Austin, Brocato, & LaFleur, 1993).  The role of experience here is the common thread.   

 Hativa (1997) conducted a study involving 120 randomly-selected university 

teachers from one institution who had not been prepared as teachers.  She found that 

these individuals “acquired beliefs and knowledge about good pedagogy primarily 

through trial-and-error in their work, reflecting on student feedback and on self-

evaluation.  They acknowledged learning to a much lesser extent from having observed 

their own teachers while they were students” (Hativa & Goodyear, 2002, p. 348). 

 As discussed earlier in this section, McAlpine and Weston (2002) interviewed and 

videotaped 6 faculty members teaching in order to study reflective processes in their 

daily planning, teaching, and evaluation.  Their research indicates that “the analysis 

of…multiple experiences through reflection…enables one to detect patterns that then lead 

to knowledge” (p. 63).  They concluded that while reflection enables the creation of 
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knowledge about teaching, knowledge can also guide reflection, all of which is situated 

in the context of experience. 

 Beauchamp (2006) analyzed the literature on teacher reflection.  Her analysis 

demonstrated how researchers have described the role that experience, values, and 

context play on college teacher reflection.  She also pointed out how research in the 

domains of continuing professional (e.g. adult education) and teacher education have 

studied the role emotion plays in reflection, whereas this feature was generally absent 

from the higher education literature.  The research she analyzed has also revealed the 

strong connection between teacher reflection and change. 

 In their personal narratives about learning to teach, Murphy (1993) and McManus 

(2005) described the role experience played in this process.  McManus describes his early 

experience with giving lectures.   

While a graduate student, I had been a teaching assistant (TA) in a few labs, but I 

had never been taught how to teach.  I just followed through on the lab exercises 

that had been used before…come my third autumn at the UW [University of 

Washington], I would teach the evening introductory course…I was told to 

borrow the lecture notes from a faculty member who was known to teach it very 

well.  And so I did… In the second year that I taught the course, I better 

structured the outline…It was understood that lecturing was just talking.  You 

trained to give good research talks at scientific meetings by practicing giving talks 

at brown-bag lunches.  You learned to talk by talking. So you learned to teach by 

teaching, same difference.  (McManus, 2005, p. 2-10) 
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Murphy conveys a similar theme describing his experience of designing assessments.  

I did not know how to construct an essay exam.  My other tests that year were 

objective, made up of multiple-choice, matching, true-and-false, and fill-in-the-

blank questions, a format I borrowed from my new colleagues and that I thought 

fitting for the grade and the material.  In the Plato exam, however, I was imitating 

my college teachers.  I wrote it under the mixed influence of Austin Fagothey, my 

history of philosophy professor, and all the instructors of my college literature 

courses.  That was what I thought they had expected of me (Murphy, 1993, p. 57).   

 Bain (2004) studied nearly seventy “excellent” college teachers from twenty-four 

two- and 4-year institutions. Through observations and/or videotapes of teaching, 

interviews, course materials, student work, focus groups of students, and reflections he 

found that: 

 the people we analyzed have generally cobbled together from their own 

 experiences working with students conceptions of human learning that are 

 remarkably similar to some ideas that have emerged in the research and  

theoretical literature on cognition, motivation, and human development.  (p. 25-

26) 

 The results of these studies and personal narratives are consistent with similar 

literature of K-12 teachers that “like all learners, teachers can only learn by drawing on 

their own beliefs and prior experiences” (Feiman-Nemser & Remillard, 1996, p. 81, 

citing Anderson and Bird (1994)) and “people build up knowledge by solving real 
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problems using available clues, tools, and social supports” (Feiman-Nemser & Remillard, 

1996, p. 81, citing Resnick, 1987). 

 Stevens (1988) examined the teaching experimentation process of twelve faculty 

from universities in California through four interviews and classroom observations.  She 

described changes in terms of innovations (i.e. dramatic changes in individuals’ teaching) 

and tinkering (i.e. “gradually evolving techniques within one aspect of teaching”, p. 67).  

Most of the changes that she reported were of the tinkering variety, which fell into two 

types, reactive and reflective.  “In reactive tinkering, change occurs in response to a 

situational problem.” (p. 67)  An example of reactive tinkering was a faculty member 

adding pop quizzes to her class in response to her students not completing reading 

assignments, and then removing them from her course due to student complaints and the 

time commitment required to prepare and grade them.  This type of “tinkering” was 

typically a “one-shot decision” (p. 67).  That is “If a professor found the technique 

successful, she or he added it to her or his repertoire of methods.  If it created problems, 

she or he tended to set it aside without adjustment, reappraisal, or evaluation” (p. 67).  

When using reactive tinkering, “success and failure were determined by student 

comments, facial expressions, success at assignments, or exams scores” (p. 68).  

 In contrast, reflective tinkering is marked by a “pattern of continual adjustment” 

based on “attention to how students learn” (p. 70).  An example of reflective tinkering 

was a faculty member changing the structure of a group project to accommodate a large 

enrollment class when she wasn’t able to provide her normal level of formative feedback.  

She added agendas for use in group project meetings, and allowed time for groups to 
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meet during class, as well as keeping a log of their meetings to increase the level of 

collaboration.  Then she met with groups to provide her feedback.  All of these were 

based on her goal of ensuring groups received or generated their own formative feedback.  

In this type of tinkering, “teaching meant a constant thinking and rethinking of 

pedagogical strategies” (p. 70), so there was not necessarily a “final” version of this 

teaching element.  In addition, with this type of tinkering, new techniques were altered 

and tried repeatedly.  “Once they achieved an acceptable level of success, they added the 

technique to their growing repertoire.  Typically, they dropped strategies only after 

several adjustments had met repeated failure” (p. 70).  Stevens found that how willing 

and able faculty were to tinker with their teaching was based on “their personal sources 

of satisfaction with teaching, their sense of responsibility for student learning, and the 

academic culture” (p. 71).  Ultimately, the author found that reflective tinkerers reported 

higher teaching satisfaction, and that student feedback was a key measure of satisfaction, 

as well as foundation for change.  But the culture of the institution also played a role, in 

that reflective change was associated with high levels of support for teaching (e.g. help 

from TA’s, grants for teaching innovations, photocopying, promotions), and reactive 

change with low levels of support.  

In a case study of an astronomy faculty member’s teaching change over the 

course of a semester in consultation with a department-situated, discipline-specific 

faculty developer, Brogt (2008) described the reasons for changes made in terms of a 

teacher as scientist approach.  The faculty developer pointed out,  
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The thing that makes Mark the most different from any single faculty member 

that I have ever worked with, in that he’s approaching his instruction from a 

scientific perspective. [He has] seen data that shows [him] that…there are ways of 

teaching that will increase student learning.  And he’s decided that…he’d ought to 

believe the research and given that he’s a scientist he’s been provided with data 

that he’s decided to believe and so he must make change. (p. 25) 

The author elaborates on this approach, noting that “Mark valued and relied on data and 

feedback on his performance” (p. 27), and used these to make change decisions.  This is 

similar to suggestions that the use of action research and the scholarship of teaching and 

learning (SoTL) can be a means of supporting teaching change by college faculty (e.g. 

Boyer, 1990; Emerson and Mosteller, 2000; Huber and Hutchings, 2005; Walczyk, 

Ramsey, & Zha, 2007). 

 An in-depth case study with three biochemistry faculty by Offerdahl (2008) 

highlighted the changes in thinking and teaching practices that these individuals 

underwent over several years in working with a department-situated, discipline-specific 

“knowledgeable other”, who played a faculty developer role.  “Pedagogical 

dissatisfaction, experimentation with assessment strategies, and the creation of productive 

spaces for thinking about teaching” (p. 148) were associated with changes in thinking.  

As far as teaching practice, Offerdahl noted that “changes in thinking were sometimes 

associated with only small changes in instructional practice” (p. 148).   

While most research models of teaching change are focused on rational thought 

processes, a growing number are incorporating new results from neurobiology and 



 50 

cognitive science that reveal the importance of emotion in cognition and reasoning.  

Taylor (2001) has applied these new research findings to Mezirow’s (1978) 

transformational learning theory and concluded that “Recent research has been quite 

supportive of the essentiality of exploring feelings in concert with reflection in order to 

foster transformation” (p. 234).  Not only are emotions an essential element of change, 

“feelings are found to be the rudder for reason, without which it wanders aimlessly with 

little or no bearing in the process of making decisions” (p. 234).  

Given the variables involved in the change process, models tend to simplify a 

complex process, however, they do help to focus attention on key factors that can guide 

program design for helping support individual change and development.  In the next 

sections, teaching change efforts, developmental stage models, and models of college 

teaching change will be discussed.   

Characterizing Teaching Change Efforts  

In the K-12 literature, Chin and Benne (1969) as cited in Richardson and Placier 

(2001) described three main categories of strategies to encourage teacher change, 

empirical-rational, normative-reeducative, and power-coercive.  In empirical-rational 

change strategies, “Teachers are told about the change topic, it is demonstrated to them, 

and…they are expected to implement it in their classrooms” (p. 906), often by education 

researchers or curriculum developers.  In this type of strategy, “Someone outside the 

classroom holds the power over change, and teachers are often characterized as 

recalcitrant and resistant when they do not implement the suggested change” (p. 906).  In 

normative-reeducative change strategies, “change is enhanced through deep reflection on 
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beliefs and practices.  Because the change process entails understanding one’s beliefs and 

knowledge and determining whether or not to change them” (p. 906).  Rather than change 

being forced upon teachers, “change come from the individuals involved in the process” 

(p. 906).  The third type of strategy, power-coercive, concerns efforts to change teaching 

through systemic measures, for example, those “controlled by dominant political 

interests” (p. 922).  In this framework, teachers are seen as “targets of top-down policies 

that make them scapegoats for deeply rooted social and economic problems” (p. 922).  

At the tertiary level, since 1991 the literature on faculty teaching change has 

centered on strategies that aim to support change by individual faculty through various 

means, from those that faculty can use on their own, to those that involve students, to 

measures brought about by institutional leaders and professional organizations.  

Examples of these include:   

Strategies that teachers can use on their own include developing critical reflection 

skills, preparing teaching portfolios, keeping autobiographical journals, and 

conducting classroom research.  Strategies that involve students include regularly 

obtaining student feedback, such as through quality circles.  Strategies that 

involve colleagues include orientation programs; teaching fellows programs that 

enable groups of faculty members to work on teaching-related projects and to 

discuss teaching issues; workshops, seminars, and retreats; and awards and 

certificates.  (Menges & Austin, 2001, p. 1132)  

In a literature review by Henderson, Beach, Finkelstein, and Larson (2008), the 

authors examined 130 journal articles of change efforts directed at undergraduate science, 
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technology, engineering, and mathematics (STEM) teaching.  The literature review 

explored three main research fields reporting change efforts in this area; science 

education research, faculty development research, and higher education research.  The 

authors then classified the articles based on whether the focus of the efforts were 

individual faculty or environments and structures (e.g. institutions), and whether the 

intended outcomes of the efforts were prescribed or emergent.  They found that most 

science education research in this area has focused on efforts with prescribed outcomes 

for individual faculty, through efforts such as dissemination of best practices or curricula, 

or efforts to change faculty conceptions.  Most faculty development research they found 

to be focused on individuals, but with more emergent outcomes, through efforts such as 

reflection on teaching through individual curriculum development or action research.  

Higher education research, in contrast, was focused on changing environments and 

structures, where the outcome was either prescribed or emergent, through efforts such as 

institutionalization of specific measures at the departmental level. 

Developmental Models 

 One common way of describing the change process has been as a series of 

developmental steps.  Several different stage models exist for the development or change 

of faculty teaching over time.  These models parallel similar ones in the K-12 teacher 

literature, in which faculty begin with a more teacher-centered approach, and gradually 

change to more student-centered approaches.  However, many authors caution that this 

process is not a linear one, nor are the stages necessarily discrete (Akerlind, 2003).  

 Robertson (1999) states that “development may be defined as adding something 
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new to an existing system and, as that novelty is integrated…[it] caus[es] a systemic 

transformation to a qualitatively higher level of functionality” (p. 273).  In this way, then, 

“development of professors-as-teachers’…can occur in two ways: (a) by adding and 

integrating a new dimension [Figure 3] or (b) by adding and integrating novelty within 

existing dimensions [Figure 4]” (p. 274).   

 
Figure 3. Development as adding an additional dimension. 

 

 
Figure 4. Development as adding to an existing teaching dimension. 

 

Models of the stages college teachers undergo as they develop as teachers have 

been put forth by a number of researchers (Mann, Arnold, Binder, Cytrynbaum, 

Newman, Ringwald, Ringwald, & Rosenwein, 1970; Axelrod, 1973; Fox, 1983; 

Sherman, Armistead, Fowler, Barksdale, Reif, 1987; Pratt, 1992; Kugel, 1993; Nyquist & 
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Sprague, 1998; Biggs, 1999; Robertson, 1999; Hebert & Loy, 2002; Akerlind, 2003; 

Ramsden, 2005).  These stage models of development are shown in Table 3 below.  

Despite their different emphases, what is consistent in all of these models is that college 

teachers’ beliefs and practices can develop from a teacher-centered, transmission model 

of teaching, to a student-centered model focused on student learning or encouraging 

students to become independent learners.   

Table 3. 
Summary of developmental stage models of college teachers 
Researcher Stages 
Mann et al. (1970) 1. Teacher as expert 

2. Teacher as ego ideal /socializing agent 
3. Teacher as formal authority 
4. Teacher as facilitator 
5. Teacher as person 
 

Axelrod (1973) 1. Principles-and-facts prototype 
2. Instructor-centered prototype 
3. Student-as-mind prototype 
4. Student-as-person prototype 

Fox (1983) 1. Transfer theory (convey information to student) 
2. Shaping theory (mold student) 
3. Traveling theory (lead student) 
4. Growing theory (cultivate student) 

Sherman et al. (1987) 1. Teaching is telling. 
2. Teaching is leading & hoping students will learn. 
3. Teaching is transmitting knowledge. 
4. Teaching is a complex interaction of students, content, & 
teacher actions. 
 

Pratt (1992) 1. Engineering conception – delivering content 
2. Apprentice conception – modeling ways of being 
3. Social reform conception – seeking a better society 
4. Developmental conception –  cultivating the intellect 
5. Nurturing conception – facilitating personal agency 
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Kugel (1993) 1. Focus on self 
2. Focus on subject 
3. Focus on Student 
4. Student as Receptive 
5. Student as Active 
6. Student as Independent 

Nyquist & Sprague (1998) 1. Senior learner (focus on survival) 
2. Colleague-in-training (focus on mastering teaching) 
3. Junior Colleague (focus on impact of teaching) 

Biggs (1999) 1. Focus on what the student is  
2. Focus on what the teacher does  
3. Focus on what the student does  
 

Robertson (1999) 1. Egocentrism  
(focus on self, content mastery) 
2. Aliocentrism  
(focus on facilitating student learning) 
3. Systemocentrism  
(focus on “self-as-fully-human-learning-facilitator”,  
inner life of self interacting with inner life of students) 

Hebert & Loy (2002) 1. The Sage (disseminator of information) 
2. The Thinker (considers different teaching approaches) 
3. The Builder (considers student learning) 
4. The Master (constantly reflecting and improving) 

Akerlind (2003) 1. Teacher transmission focus 
2. Teacher-student relationship focus 
3. Student engagement focus 
4. Student learning focus 

Ramsden (2005) Theory 1: Teaching as telling 
Theory 2: Teaching as organizing 

 Theory 3: Teaching as making learning possible 
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Entwistle and Walker (2002) include Walker’s personal narrative of this process:  

 In the early days it was a matter of being prepared, presenting content confidently 

 and accurately, and being in control…Later, as I developed more mastery, I could  

teach in a more conversational style, maintaining a sense of theatre, creating and 

taking opportunities to engage students’ interest and thinking…The experience of 

teaching now, from my point of view, is more akin to a masterful jazz musician 

improvising and interacting with partners, allowing the instrument itself to speak, 

to express and inspire – rather than having to clumsily pluck or blow to force a 

predictable outcome (Entwistle & Walker, 2002, p. 29-30) 

 The metaphor of the jazz musician to describe a more learner-centered approach 

was also reported by Frankman in his poem about his teaching change (Amundsen et al., 

1996).  Despite the dozen developmental models listed on the previous pages only those 

of Akerlind (2003) and Robertson (1999) are empirically-based.  In the former case, a 

phenomenological approach was taken with 28 college teachers, and the focus of the 

study was how these faculty experienced “growth and development as a university 

teacher” (p. 378).  In the latter case, Robertson (1999) reviewed over 200 sources in the 

literature “that describe either in first-person accounts or in researcher analyses, the 

perspectives of college and university professors as they go about their teaching” (p. 

272).  Besides the breadth of research which formed the basis of his model, an additional 

strength of his developmental framework comes from his efforts to include the 

experiences of traditionally marginalized groups, including college faculty who are 

women, who are from diverse ethnic backgrounds, who are from working class 
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backgrounds, who are from diverse sexual orientations, who hold diverse positions (e.g. 

adjunct faculty), and who work at a range of institutions (e.g. community colleges, liberal 

arts colleges, as well as master’s and doctorate granting institutions).   

 The other important generalization about all of these stage models is that with the 

exception of the Nyquist and Sprague model, all others describe the development of 

college teachers based on the reports of in-service faculty, with little attention given to 

novice college teachers.  One exception is a longitudinal study of the development of 

graduate students as college teachers by Wulff, Austin, Nyquist, and Sprague (2004), 

which followed 66 graduate students over four years, and collected interview and survey 

data from them twice a year.  While this study observed “what appeared to be an 

integration or coming together of their understandings about teaching” (p. 53), structured 

stages of development could not be defined.        

Models of College Teaching Change  

 While the developmental stage models can offer ways of organizing the teaching 

conceptions and practices used by college teachers, they neglect the cognition which is 

behind the change from one stage to another.  There are four main models for how these 

changes occur, on a more cognitive level and how it relates to the enactment of changes.   

 In the first model, change is conceptualized as a feedback loop, “college 

teachers…solicit information as feedback; they reflect on their expectations, beliefs, and 

values; and they experiment with different ways of teaching” (Menges, 1991, p. 27).  A 

graphical representation of this model is shown in Figure 5 below. 
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Figure 5.  Graphical representation of Menges’ (1991) model of faculty change. 
 
 In the second model, information is the catalyst for the change process.  The 

informative feedback model requires that  

 teachers must first learn something new about their teaching performance (new 

 knowledge).  Second, they must value the information…(value).  Third, teachers 

 must understand how to make the changes called for (how to change).  And 

 finally, teachers must be motivated to make the changes (motivation)…motivation 

 not only affects the improvements but also may cause teachers to seek additional 

 new knowledge about their instructional effectiveness.  (Centra, 1993, p. 9, 15)   

A graphical representation is shown in Figure 6 below. 
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Figure 6.  Graphical representation of Centra’s (1993) model of faculty change. 

   
 The third model is similar to the first two, with the inclusion of specifically 

assessing the impact of the changes made.   

 First, faculty members develop instructional awareness…Second, they gather 

 information from students and peers…Third, faculty members make choices 

 about changes…Fourth, the faculty member implements the changes 

 systematically and incrementally.  Fifth, the faculty member assesses the impact  

of the alterations. (Weimer, 1990, p. 34)  

A graphical representation is shown in Figure 7 below. 
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Figure 7.  Graphical representation of Weimer’s (1990) model of faculty change. 

 
 The fourth model of change is a process of unfreezing, changing, and refreezing, 

is the most explanatory and detailed of the four.   

 During the unfreezing stage, the motivation to change is created when…an 

 individual experiences “disconfirmation” cues…”compares” information on the 

 outcomes of his or her actual behaviors…[and] feel[s] a sense of psychological 

 “safety” associated with attempts to change” (p. 11)  “During the changing stage, 

 an individual learns new attitudes and behaviors through the acquisition and 

 interpretation of this new information” (p. 13) “The refreezing stage refers to the 
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ways in which additional informative feedback on new behaviors either encourages or 

discourages the maintenance of these changes” (p. 15)  (Paulsen & Feldman, 1995) 

Barriers to Change 

 Another perspective on college teaching change in the literature focused on 

identifying barriers to change or factors that can mediate teaching change.  Many of these 

factors are included in the theoretical models by Woodbury and Gess-Newsome (2003) 

and Colbeck et al. (2002).  Since the term barriers is more commonly used in the 

literature to describe these change mediating factors, that convention will be used in the 

remainder of this work.  These may be separated into those that are internal to the faculty 

member (e.g. beliefs about teaching) and those that are external (e.g. institutional 

policies).  Table 4 consists of a list of faculty barriers to college teaching change based on 

a study by Sunal, Sunal, Whitaker, Freeman, Odell, Hodges, Edwards, & Johnston 

(2001).  

Table 4 
Range of barriers to pedagogical change 
Internal Barriers External Barriers 
Disciplinary orientation Institutional barriers 
Motivation Student barriers 
Prior knowledge & experience  
Teaching beliefs  

 

 Faculty are indoctrinated into a specific paradigm of scholarship and 

epistemology as they study their discipline, the conceptions and beliefs surrounding their 

discipline can have profound effects on their teaching.  Indeed, faculty discipline has 

been found to be associated with different faculty teaching approaches (e.g. Singer, 
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1996).  Cross (1991) reported that faculty in the humanities and social sciences were 

more likely to have goals related to helping students learn to think, as compared with 

faculty in the sciences who possessed goals related to helping students acquire factual 

knowledge and scientific principles.  These goals are then translated into teaching 

practices in the classroom (Murray & Renaud, 1995).  Braxton (1995) concluded that 

faculty in scientific disciplines are less likely to improve their teaching when exposed to 

faculty development programs with this purpose than faculty in social sciences or 

humanities.    

Motivation can be a significant limitation (or a significant boon) to teaching 

change.  Humans are more motivated to engage in activities that are interesting and 

enjoyable to them (when this occurs, an individual is said to be intrinsically motivated), 

and which fulfill psychological needs for competence, autonomy, and relatedness (Deci 

& Ryan, 1991).  Where the need for competence is defined as a need to “[feel] a sense of 

accomplishment” (Deci, Kasser, & Ryan, 1997, p. 63), the need for autonomy is defined 

as the need to “[experience] oneself as the origin of one’s behavior, rather than feeling 

like a pawn coerced by circumstances” (Ibid, p. 62), and the need for relatedness is 

defined as the need to “[feel] close to and connected with other individuals” (Ibid, p. 63).   

In particular, Pintrich, Marx, and Boyle (1993) have reviewed research on the role of 

intrinsic motivation and autonomy in conceptual change, finding that these factors can 

mediate this process, making it more or less likely depending on a particular individual’s 

motivational status.  In addition, other motivational factors such as emotion (e.g. fear of 
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change), expectation of failure, and a low sense of self-efficacy (Colbeck et al., 2002) can 

be barriers to teaching change.   

 Research on learning has shown that the prior knowledge and experience which a 

learner brings to a situation affects what they will learn in that situation, in addition, the 

more that an individual knows about a topic, the more they are likely to learn about it 

(Bransford, Brown, & Cocking, 2000).  As discussed earlier, learning to teach in higher 

education is largely based on personal experience by observing teaching throughout one’s 

educational career, through the experience of teaching itself, and by receiving feedback 

from students and others (Austin, Brocato, & LaFleur, 1993).  If certain models of 

teaching are not part of an individual’s past experience, it will be difficult to utilize those 

models, especially if he or she has little access and exposure to, or awareness of 

mechanisms or resources which would be of assistance in this regard.   

 In addition to the internal barriers discussed above, a variety of external barriers 

to change also exist.  Many of these contextual mediators or barriers are included in 

Woodbury and Gess-Newsome’s reform model (2003).  One of the greatest barriers 

reported is a culture of academia that values research above teaching. Stevens (1988) 

remarked that  

Clearly, the academic culture does not view teaching as an endeavor to be 

examined, discussed, and revised.  It is not in the same category as scholarly 

writing and research.  Professors have a community of scholars with whom to 

share their ideas about research.  However, a community of teachers rarely 

develops; teaching remains a private affair between professor and student. (p. 64) 
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This culture finds its home both within professional organizations of scholars, as well as 

individual institutions.  At the institutional level, this cultural value of research over 

teaching is expressed most distinctly through institutional reward structures (e.g. salary, 

promotion and tenure), as well as departmental barriers which also include promotion and 

tenure issues, but may also include lack of support from senior faculty, lack of teaching 

resources, and “turf conflicts” with other faculty (Cuban, 1999).      

 Studies have reported faculty perceptions that their institutions value research 

over teaching (Cook, Kinnetz, & Owens-Misner, 1990; Gray, Froh, & Diamond, 1991, 

1992), a perception that has been substantiated through studies of faculty salaries.  

Fairweather (1997) concluded from his study that: 

 regardless of type of institution or program area, faculty members who spent less  

 time on teaching and more time on research, who published more, and who taught 

 graduate students were more likely to receive higher salaries than their colleagues 

 who devoted more of their time and their effort to undergraduate teaching (p. 57). 

Besides salary, the promotion and tenure process can be a limitation to faculty change, 

mainly through the time demanded of faculty as they must conduct research and publish 

sufficiently to attain it.  Lack of time was one of three top barriers reported by faculty 

(Sunal et al. (2001)), and Fink (1984) and Boice (1992) have reported this perception is 

especially high among new faculty.  In a study of over 300 faculty and administrators by 

Tierney and Bensimon (1996), the perception of the effect of the tenure process on 

teaching change can be exemplified by the following quote from a participant “I’m not 
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good at giving tests, and, yes, I know there is an instructional development center on 

campus.  After tenure, I’ll probably go there.  I don’t have time now” (p. 62).     

 In a study by Walczyk, Ramsey, and Zha (2007), the authors investigated the 

current and prior teaching experiences of 235 four-year college and university science 

and mathematics faculty in Louisiana.  Among the elements of teaching examined, the 

authors wished to determine how much, if any, of these faculty had formal training in 

teaching, how much sway teaching effectiveness played in promotion and tenure at their 

institution, how often non-traditional assessment methods were used to assess teaching 

effectiveness, and whether faculty at institutions where teaching effectiveness was 

considered for promotion and tenure were more likely to be oriented towards 

instructional innovation.  Among their findings, faculty respondents perceived that 

teaching effectiveness was not highly valued in promotion and tenure decisions, and that 

teaching effectiveness was measured by student ratings by 99% of respondents.  The 

authors also found that “rarely do science and mathematics faculty have formal training 

in pedagogy” (p. 96-97), but that those “who had formal training in pedagogy in graduate 

school (who also tended to be junior faculty) were more likely to have consulted external 

sources of instructional innovation and to have consulted others” (p. 97).   

Sources of instructional innovation reported by faculty to have been consulted at 

least once in the past year included discussions with colleagues, publications, trial and 

error, the internet, informal and formal feedback from students, professional 

organizations, observations of colleagues, workshops, a faculty development center, and 

television.  The authors concluded that the greatest barriers to instructional innovation 
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amongst these faculty were the lack of training in teaching during graduate school and the 

institutional value of teaching effectiveness, as expressed by its weight in promotion and 

tenure.          

At the departmental level, a variety of pressures can limit faculty change.  Sunal 

et al. (2001) ranked limited resources and turf conflicts as two of the top three barriers to 

change.  Another significant departmental barrier was the lack of senior faculty support.  

Deci et al. (1997) stress that  

 professors need administrators and colleagues who respond to and support their 

 autonomy, creativity, and self-initiation with respect to teaching if they are to be 

 autonomous in that activity and to experience the interest and spontaneity that are 

 necessary to sustain excellent teaching (p. 66).   

The final barriers to faculty teaching change are those related to students.  Faculty 

are facing increasing class sizes (Menges & Austin, 2001), which can discourage 

innovation.  In addition, faculty face student expectations of what teaching should look 

like.  A study by Nance and Nance (1990) revealed that students perceived their role in 

the classroom as passive, consisting of notetaking in order to achieve on examinations.   

 Dancy and Henderson (2006) conducted in-depth, semi-structured interviews with 

physics faculty members at different institution types.  They have developed a framework 

based on the work of Warner and de Fleur (1969) which describes the interaction of the 

factors which influence an individual’s teaching, i.e. internal (e.g. beliefs, attitudes, 

values, and knowledge) and external (support of department, institution, students) factors, 

and the likelihood that the individual will exhibit more teacher-centered or learner-
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centered pedagogy.  The framework indicates that faculty who possess strongly learner-

centered teaching tendencies (e.g. beliefs, knowledge) and who are situated in an 

environment of strong support of such pedagogy are likely to use learner-centered 

pedagogies, and faculty who possess strongly teacher-centered tendencies and who are 

likewise situated in an environment supporting that pedagogy are likely to teach 

accordingly.  While this framework indicates that both the environment and the 

individual’s tendency have equal share in the resulting pedagogy, the faculty interviewed 

recognized only external, situational factors as barriers to change.   

 In summary, a variety of barriers to college teaching change have been reported in 

the literature, including both internal, or personal, as well as external, or contextual 

barriers.  In an attempt to overcome some of these barriers and support faculty change, a 

wealth of faculty development efforts exist.  These efforts and their relationship to faculty 

change will be discussed in the next section. 

Faculty Development 

Having explored the literature on faculty beliefs and change, we turn now to 

specific efforts that are aimed to support college teachers in their development and 

change in their teaching.  Research on K-12 teacher professional development will be 

briefly examined as it pertains to this study.  Then, we will turn to college faculty 

development efforts and research results. 

K-12 Teacher Professional Development 

Looking first at K-12 professional development efforts, traditionally, these are 

characterized by “someone outside the school determining that a process, method, or 
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system should be implemented in classrooms” (Richardson & Placier, 2001, p. 917).  

From this perspective, teachers are often portrayed as reticent to the changes which 

researchers are disseminating if they do not follow implementations of teaching 

innovations as provided (e.g. Richardson, 1990; Randi & Corno, 1997).   

Wayne, Yoon, Zhu, Cronen, and Garet (2008) discuss the recent literature in K-12 

teacher professional development from an experimental research design perspective.  In 

reviewing the research in this area, they indicate there is general consensus that 

“[professional development], when delivered in conducive settings by those who 

designed the [professional development], can have a positive impact on student 

achievement” (p. 469).  The authors cite a study by Kennedy (1998) in which the author 

examined features of effective professional development programs.  In her study, she 

found that “Programs whose content focused mainly on teachers’ behaviors demonstrated 

smaller influences on student learning than did programs whose content focused on 

teachers’ knowledge of the subject, on the curriculum, or on how students learn the 

subject” (p. 18).  Studies like these have enabled some “best practices” in the field to be 

identified. 

It is generally accepted that intensive, sustained, job-embedded PD focused on the 

content of the subject that teachers teach is more likely to improve teacher 

knowledge, classroom instruction, and student achievement.  Furthermore, active 

learning, coherence, and collective participation have also been suggested to be 

promising best practices. (p. 470) 
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The authors also point out the difficulty with measuring effectiveness, particularly where 

student achievement measures are utilized, and highlight the need for alignment between 

the PD program and these measures.   

 One often cited piece of work that is focused on best practices in math and 

science teacher professional development is Designing Professional Development for 

Teachers of Science and Mathematics (Loucks-Horsley, Hewson, Love, and Stiles, 

1998).  One of the values the authors state early in the book is that “Principles that guide 

the reform of student learning should also guide professional learning for educators” (p. 

xix).  Specifically, they indicate “engaging in active learning, focusing on fewer ideas 

more deeply, and learning collaboratively are all principles that must characterize 

learning opportunities for adults” (p. xix). While not a strong thread in the book, the 

authors tangentially discuss how teachers adopt and adapt teaching practices based on 

their professional development experiences.  Unlike many other pieces of work, there is 

an acknowledgement that change is a long, difficult process, and that professional 

development practitioners may not see the incorporation of their work in teachers’ 

classrooms for years following their program. 

The authors note that workshops in particular are useful for teachers to develop 

awareness of new ideas, build their knowledge, and translate these into teaching practice.  

Other professional learning strategies (e.g. action research, professional networks) are 

useful for other purposes, such as practicing and reflecting on teaching.  In their view, 

workshops, and similar professional development opportunities (e.g. seminars, courses), 

are predicated on three assumptions. 
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1) Workshops and other similar PD opportunities provide teachers with chances to 

expand their knowledge of their subject and craft. 

2) The opportunities provided away from the work environment to think, reflect, and 

exchange ideas with other teachers is beneficial. 

3) Even though teachers will bring and take away different things from such 

opportunities, the assumption is that the same experience can benefit many 

teachers.  (p. 87) 

One of the central tensions identified, not only for workshops, but for all professional 

development efforts, is between “teacher autonomy and centralized decision making” (p. 

241).  The issue of teacher autonomy will be revisited in chapter 5. 

 Hord, Rutherford, Huling-Austin, and Hall (1987) in researching K-12 

professional development and teacher change, developed the Concerns-Based Adoption 

Model to describe this change.  The model, shown in Figure 8, describes the relationships 

between resource and user systems (e.g. educational researchers and teachers in 

classrooms), the change facilitator as a liaison between these two arenas, and the 

interactions between the change facilitator and users.  Changes are mediated by concerns 

that users may have, as well as chosen levels of use of innovations that the change 

facilitator brings to the users.  According to the model, concerns about innovations are 

first focused on the teacher him or herself, then on task management, and finally on the 

“impact” of the innovation for students.   
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Figure 8. Concerns-Based Adoption Model (Hord et al., 1987, p. 10). 
 

Of particular interest for this study are the levels of use of the innovation by teachers.  

These are 1) Non-use, 2i) Orientation (or learning about the innovation), 2ii) Preparation 

(or deciding upon when to begin use), 3) Mechanical use, 4i) Routine use, 4ii) 

Refinement (changes use based on format or informal evaluation), 5) Integration (changes 

use based on input for benefit of students), 6) Renewal (explores alternatives or major 

modifications) (p. 55).  According to this model, then, a teacher changing a new teaching 

strategy is a normal aspect of adopting it.  As for levels of use of the innovation, the 

authors indicate that teachers typically “move” from non-use to routine use.    

College Faculty Development 

At the tertiary level, most faculty development efforts are situated at a specific 

institution and are typically reserved for faculty and/or graduate students at that 

institution.  They often are offered through a teaching center service unit or similar 
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of institutionalized faculty development in the U.S.  These are the Age of the Scholar 

(1950’s-mid 1960’s), the Age of the Teacher (late 1960’s-1970’s), the Age of the 

Developer (1980’s), the Age of the Learner (1990’s), and the Age of the Network 

(2000’s).  Each of these ages parallel the development of individual teachers from more 

self/teacher focused to more other/learner focused.  At present, teaching centers typically 

conduct a wide variety of programs to support faculty in their teaching, which may 

include, seminars, workshops, and consultations.  

 Weimer and Lenze (1991) divide these efforts into five main categories, 

“workshops, consultation, instructional grants, distribution of resource material, and 

efforts of colleagues on behalf of each other’s instruction” (p. 295).  Workshops, as well 

as seminars, are sessions attended by faculty on a specific topic (e.g. learner-centered 

teaching, using technology in the classroom).  These interventions can range from hours 

to days, and some seminars can even last months or longer (e.g. a seminar group that 

meets once a week during the school year).  Consultations are one-on-one interventions 

between a faculty member and typically a faculty development specialist.  This 

intervention is designed around a particular faculty member’s teaching needs and goals.  

As with workshops, these can last either short or long term.  Instructional grants are 

typically small-scale monies awarded to faculty by their home institution for the purpose 

of supporting innovation in teaching practice.  However, in reality, awards can be used 

for a variety of purposes, such as to “purchase instructional materials, pay personnel, 

support travel, provide access to consultants, or buy release time” (Weimer & Lenze, 

1991).  Resource materials are journals, newsletters, and the like, that focus on teaching.  
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Some of these materials have national or international distributions (e.g. The Journal of 

Chemical Education), while others are newsletters distributed on a campus scale.  

Although not included in these reviews, resource materials that make use of new 

technologies, such as websites and listserves, also fall into this category.  Finally, 

colleagues can help each other improve their teaching.  This is typically informal, and 

while not well documented, can be assumed to comprise a wide range of interventions, 

from the sharing of materials to extensive counseling.  However, not all professional 

development efforts are situated at specific institutions.  For example, Pohland and Bova 

(2000) analyzed the effect of an educational leadership development conference on 

participants using a transformational learning experience.  By analyzing participant 

journals and reflective writing, the authors were able to conclude that transformative 

learning did take place.    

As with any learner, a faculty member’s teaching development is ultimately a 

process of learning and growing (Cranton, 1996; Weimer, 2002).  However, it has been 

pointed out that too often faculty development efforts do not respect faculty as learners 

with distinct backgrounds, learning styles, needs, interests, et cetera; or apply the same 

constructivist or learner-centered approaches used with undergraduate students to faculty 

(Geis & Smith, 1989; Cranton, 1996).  “Some faculty developers not only take the 

position that ‘I know and you don’t’, but also that ‘I know what you need and you don’t’” 

(Geis & Smith, 1989, p. 157-158).  This issue was highlighted by Brogt (2008), in which 

a faculty member described his experience working with a faculty developer thus,  
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I don’t have the background, the time, or the expertise to really question any piece 

of evidence that I’m given for why something should be done a certain way.  And 

so, I can either follow my instincts, although I’m led to believe that they’re rather 

poor at this point, or I can just take what I’ve been given and execute as I’m told.  

And I still feel uncomfortable with that arrangement. (p. 26-27) 

Hammerness, Darling-Hammond, Bransford (2005) have framed the discussion 

on teacher learning with respect to three learning principles found by Bransford, Brown, 

& Cocking (2000) in their extensive analysis of the literature on learning.  These are: 

1. Prospective teachers come to the classroom with preconceptions about how the 

world, and teaching, works.  These preconceptions, developed in their 

“apprenticeship of observation”, condition what they learn.  If their initial 

understanding is not engaged, they may fail to grasp the new concepts and 

information, or they may learn them for purposes of a test but revert to their 

preconceptions outside the classroom. 

2. To develop competence in an area of inquiry that allows them to “enact” what 

they know, teachers must (i) have a deep foundation of factual and theoretical 

knowledge, (ii) understand facts and ideas in the context of a conceptual 

framework, and (iii) organize knowledge in ways that facilitate retrieval and 

action. 

3. A “metacognitive” approach to instruction can help teachers learn to take control 

of their own learning by providing tools for analysis of events and situations 
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that enable them to understand and handle the complexities of life in 

classrooms.  (p. 366)      

As it concerns the first principle, Geis and Smith (1989) have argued that for college 

faculty “the exploration of a professor’s needs and interests may itself be one of the most 

important tasks of faculty developers” (p. 160).  In addition to interests and needs, 

Cranton (1996) points out that  

Educators also learn and develop in different ways.  Some people learn by 

reading, others by talking; some educators love to go to conferences, others prefer 

to experiment in their own classroom.  We may also prefer to learn assorted 

things in varying ways, for example, learning to manage the time in a workshop 

through experience, and learning about innovative approaches to group work 

through reading. (p. 118)  

These differences must also be respected and planned for in faculty development efforts. 

Cranton (2006) conducted a study with twenty-two faculty across disciplines at 

three universities on authenticity in teaching.  She defines “authenticity” as “the 

expression of the genuine self” (p. 71).  In this study she found that faculty closely self-

identified with teaching, “as a calling or a vocation, as something that gave meaning to 

their lives” (p. 74).  This sentiment was echoed in the interviews with the heavy adopters.  

Cranton points out that “we often, in faculty development work, try to make faculty 

members teach according to our own perceptions of what is right and good or…try to 

shape their attitudes and beliefs to be more in line with our own notion of best practices” 
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(p. 78), rather she suggests that faculty developers should help faculty “develop their 

[sic] authentic way of being a good teacher” (p. 78).   

Faculty Development and Change 

 Investigating whether faculty development efforts indeed support faculty change 

and development as teachers is not a trivial matter.  While “Educational development has 

been a growing field for the last 50 years…for most of that time it has been a practice-

based discipline with little in the way of systematic study of its range, its activities, or 

especially its outcomes” (Felten, Kalish, Pingree, and Plank, 2007, p. 94). Nevertheless, 

there is a growing field of study exploring the relationship between faculty development 

efforts and teaching development in faculty.  Since this study is focused on faculty 

teaching, it is this area of the literature that will be emphasized.  

 Four key literature reviews by Levinson-Rose and Menges (1981), Weimer and 

Lenze (1991), Emerson and Mosteller (2000), and Amundsen et al. (2005) have 

examined the body of research linking faculty development and faculty teaching change.  

These reviews have found a general lack of robustness in research designs among these 

studies.  Generally, these studies have used data sources which rely on self-reports of 

faculty (e.g. surveys, interviews) without independent observations of classroom teaching 

practices or measures of student learning.     

Levinson-Rose and Menges (1981) and Weimer and Lenze (1991) both report that 

workshops are the most used form of faculty development.  Levinson-Rose and Menges 

(1981) concluded from their review that “workshops and seminars are useful to motivate 

and to raise consciousness under certain conditions.  But most…are unlikely to produce 



 77 

lasting changes in teacher behavior or lasting impact on students” (p. 419).  Weimer and 

Lenze (1991) confirm these findings and add that “faculty surveyed in these studies…see 

the programs as contributing to their instructional effectiveness…What remains unclear is 

how long or to what degree new or recharged attitudes influence what happens in the 

classroom” (p. 304).  In addition, other recent research has shown the power of college 

teachers’ use of action research in helping improve their teaching (Amundsen, 

Gryspeerdt, & Moxness, 1993; Sunal, Sunal, Whitaker, Freeman, Odell, Hodges, 

Edwards, & Johnston, 2001).   

 Weimer and Lenze (1991) make several important recommendations for 

advancing the field of research on faculty development.  One recommendation they make 

is that “more research must be undertaken…[because] instructional interventions are 

being used with virtually no empirical justification as to their effectiveness” (p. 327).   

The authors also noted that much of the research on the consequences of these 

interventions have been based on faculty self-reports.  Kane, Sandretto, and Heath (2002) 

in their review have shown that attitudes and behaviors reported by faculty may not 

directly correspond with their teaching practice.  They therefore argue that if interviews 

or survey data are to be used to study the teaching beliefs and practices of faculty, 

classroom observations are necessary to corroborate what faculty self-report.  Weimer 

and Lenze (1991) also call for this and suggest that more qualitative methodologies be 

used in this process.   

 On a global scale, a study by Gibbs and Coffey (2004) involving faculty at 

twenty-two universities (two “control” universities, and twenty program universities) in 
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eight countries, examined the consequences of college teacher training initiatives at these 

institutions.  The specific training was slightly different at each institution, but “were 

coherent series of meetings and learning activities spread over a period of 4 to 18 months, 

usually with an element of formal assessment” (p. 90).  The researchers administered pre- 

and post-training surveys, one year apart, to faculty and their students.  The survey 

administered to faculty was the Approaches to Teaching Inventory, a validated 

instrument which measures the extent to which an individual is teacher focused or student 

focused.  The students completed two surveys, one which measured the skills of their 

teacher (in terms of enthusiasm, clarity, level of student sharing in the class, rapport with 

students, contrast of various theories in the class, and level of valuable student learning) 

and the other which measured their approach to studying (surface memorization vs. deep 

understanding approach).  After the training, the program group was found to have 

significantly higher student focus scores on the Approaches to Teaching Inventory 

compared with the control group; students rated the program faculty significantly higher 

in teaching skills, where the control group’s ratings stayed the same; and student rating of 

taking a surface approach to studying was significantly lower, where the control group’s 

students ratings were the same. 

One departure from the reliance on self-reports is a study by Nasmith and Steinert  

(2001) which examined the effect of a 4-hour faculty development workshop about 

interactive lecturing for college medical faculty on attendees’ teaching practices.  

Questionnaires were collected from the sixty college teachers who comprised the 

experimental group and attended the workshop, and the forty teachers in the comparison 
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group who did not.  In addition, twenty-three teachers from the experimental group and 

fourteen from the control group were chosen for classroom observations six months after 

the workshop.  The experimental group indicated that they were using interactive 

lecturing to a greater extent than the control group following the workshop, and the 

observations indicated that the experimental group had significantly better sets of specific 

skills taught in the workshop, but in other skills the groups were the same.    

 Likewise, Polich (2007) studied the influence of a Faculty Learning Communities 

(FLC) program among community and technical college faculty on faculty teaching 

beliefs and practices.  This program included a week-long workshop series and 

subsequent meetings in topical communities throughout the academic year.  Using a 

survey, content analysis of syllabi, semi-structured interviews, and classroom 

observations, the author examined the “impact” of this program on seven faculty 

participants.  Participants included faculty from a wide variety of disciplines, such as 

biology, architecture, business, and English.  Based on the description of the study it 

seems that the data were analyzed primarily to determine self-reported changes in 

teaching beliefs and to confirm or deny the use of FLC pedagogy.  Ultimately, the author 

reports that changes were made to teaching practices among all seven faculty 

participants, but that “no change was shown in the teaching and learning beliefs of the 

seven participants” (p. 116).   

In STEM fields, much of the faculty development efforts have been in the form of  

development and dissemination of new curricula based on constructivist and active 

learning principles (Dancy & Henderson, 2007).  A few examples of curriculum 
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“products” include Peer Instruction (Green, 2003), Workshop Physics (Laws, 1997), the 

Washington Tutorials (McDermott & Shaffer, 2002) on which the LT’s in astronomy are 

based, which the creators then disseminate through workshops and/or sessions at 

professional conferences.  In the present and recent past, many of these efforts have been 

underwritten by the National Science Foundation, through a series of grant programs (e.g. 

Course, Curriculum, and Laboratory Improvement grant). 

Henderson and Dancy (2008) examined the self-reported implementation of 

physics education curricula among five physics faculty and classified these on a 

continuum of change from adoption to invention based on prior change literature. The 

four levels of their continuum are: 

Adoption: The change agent develops all of the materials and procedures and 

gives them to the instructor to implement as is. 

Adaptation: The change agent develops the materials and procedures and gives 

them to the instructor who modifies some of the details before implementation. 

Reinvention: The instructor uses the ideas or materials of the change agent but 

changes them significantly (i.e., changes a principle) or develops fundamentally 

new procedures or materials based on the change agent ideas. 

Invention: The instructor develops materials and procedures that are 

fundamentally based on his/her own ideas. (p. 81) 

The authors point out that many “change agents operate near the adoption/adaptation end 

of the continuum” (p. 82), and in this process “The instructor is not an important part of 

the development of these strategies and, in fact, is often considered to be a barrier to 
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educational change” (p. 82).  They found that among the five physics faculty they 

interviewed, all reported utilizing instructional “innovations”, either of their own or 

change agents’ design, and that most of these changes were their own inventions or 

reinventions of innovations, rather than adoptions or adaptations of innovations.  The 

authors also reported that faculty perceived physics education researchers as “not really 

interested in them or their students, but rather as promoting a particular curriculum” (p. 

85), and felt the message of physics education researchers was that they were bad 

teachers. 

Henderson (2008) studied a four-day workshop for new physics and astronomy 

faculty in the U.S. offered by the American Association of Physics Teachers, American 

Astronomical Society, and American Physical Society.  Attendees have represented about 

25% of the newly hired physics and astronomy faculty in the U.S. every year since 1996.  

Using pre- and post-workshop surveys of participants, as well as a survey of their 

department chairs, Henderson found that 71% of respondents rated their teaching style as 

more “alternative” than others in their department, and 59% of department chair 

respondents concurred.  Sixty-four percent of respondents indicated that their teaching 

changed somewhat following their participation, which was also corroborated by the 

department chair survey.  Similar results were found for reports of improvements to 

student learning.  The result that is most germane to this study, however, is the survey 

question regarding the level of awareness or use of a variety of physics and astronomy 

curricula materials, including the Lecture Tutorials for Introductory Astronomy.  Table 5 

below shows the reported levels of awareness and use of this teaching technique amongst 
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the 2006 survey respondents.  These results indicate an increased level of awareness of 

this teaching technique following participation in the New Faculty Workshop.  

Table 5. 
Lecture Tutorial awareness and use (Henderson, 2008, p. 183) 
Level of awareness or use Pre-workshop 

(N=59) 
Post-workshop 
(N=68) 

I currently use it or have used it in the past. 5% 13% 
I am familiar with it, but have never used it. 18% 49% 
I’ve heard the name, but do not know much 
else about it or I have never heard of it. 

76% 37% 

 

The central finding of this study is that according to respondents, this workshop was most 

useful for “introducing new faculty to [physics and astronomy education research]-based 

ideas and materials and motivating faculty to try these ideas and materials” (p. 186).  

 Pohland and Bova (2000) describe one example of the effect of a conference on 

beliefs about education leadership.  As mentioned previously, this conference was 

designed to promote transformational learning and data consisted of journals kept by the 

participants during the conference and a reflection piece submitted at the end.  The results 

of the study were two-fold.  First, journals and reflective pieces provided evidence of 

transformational learning.  Second, “to foster transformational learning, much time, 

intensity of experience, risk and personal exploration are needed by both conference 

organizers and participants” (p. 148).    

Conclusion 

 The research introduced in this chapter indicates that despite the lack of 

preparation which college faculty experience in teaching, they do change their teaching 

conceptions and practices.  Using Chin and Benne’s (1969) terminology, efforts to 
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support college teacher development in their teaching have been both empirical-rational 

and normative-reeducative in nature.  However, most research in this area has examined 

self-reported teaching beliefs and/or practices.  Notable exceptions have examined 

developments in teaching using classroom observations.  Rarer still are studies which 

have investigated development in teaching ideas and practices following non-institutional 

or discipline-specific efforts.  The next chapter will outline the methodology for this 

study, which aims to address several of these shortcomings, notably, the reliance on self-

reporting and the lack of studies that examine discipline-specific, or non-institution based 

faculty development efforts.   
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CHAPTER 3: METHODOLOGY 

 
 The purpose of this chapter is to describe the research methodology used in this 

study to answer the research questions.   

Qualitative Research Methods 

The overarching purpose of this study was to explore and paint a picture of the 

landscape of consequences of a professional development workshop, as exemplified in 

the broad research questions.  However, two other goals also guided the progress of this 

study, interpretation, and representation of data and results.  One was to convey faculty 

voice, as much of the work with college faculty has been piecemeal in nature, focusing 

on particular faculty responses rather than particular faculty.  Another goal was to explore 

an implicit aspect of research, that of researcher as instrument.   

Many authors have written about the nature and usage of various research 

methodologies.  “Qualitative research…refers to the meanings, concepts, definitions, 

characteristics, metaphors, symbols, and descriptions of things” (Berg, 2004, p. 3). 

Eisner (1985), as cited in Janesick (2004), considers qualitative research to have the 

following features: 

1. Qualitative studies are field focused. 

2. Qualitative studies rely on the self as research instrument. 

3. Qualitative studies are interpretive in character. 

4. Qualitative studies rely on the use of expressive language and the presence of 

voice in the text. 
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5. Qualitative studies attend to particulars. 

6. Qualitative studies become believable and instructive because of their coherence, 

insight, and instrumental utility.  (pp. 32-39) 

One of the central features of qualitative research is its inherent interpretive nature.  This 

follows from the way data are constructed.  “The corpus of materials collected in the field 

are not data themselves, but resources for data… from which data must be constructed 

through some formal means of analysis” (Erickson, 1986, p. 149).  It is this process of 

analysis and data construction that is highly interpretive. 

Qualitative data and information are always already interpretations made by 

participants as they answer questions or by researchers as they write up their 

observations.  Neither research participants nor researchers can be neutral, 

because…they are always positioned culturally, historically, and theoretically. 

(Freeman, deMarrais, Preissle, Roulston, & St. Pierre, 2007, p. 27) 

Given the goals and the exploratory and descriptive purpose of the study, a qualitative 

research design was most appropriate.  

Study Overview 

 This study took place in three stages.  The population from which the participants 

were recruited consisted of individuals who participated in a workshop between January 

2005 and June 2006.  All individuals from this population were recruited for part of Stage 

1, and Stages 2 and 3 of the study.  As shown in Figure 9, each stage of the study had a 

distinct goal, location where the data was collected, and a different number of 
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participants.  The combined data and results from all three stages were utilized to answer 

the research questions. 

 Figure 9. Graphical representation of the stages of the study. 
 

Participants 

 The target audience of the workshop were two- and four-year college faculty 

teaching the introductory astronomy course for non-science majors (i.e. Astro 101) at 

their institution(s).  All of these faculty were initially recruited for all stages of the study, 

either in person at the workshops, or through subsequent online recruiting.  Table 6 below 

lists the dates and locations of the workshop held between January 2005 and June 2006.   

Since the workshop was held around the country, registrants attended the workshop from 

a wide variety of U.S. geographical locations.  
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Table 6. 
Locations and dates for the workshops studied 
 
Location Date  

*San Diego, CA Jan. 8-9, 2005 
 

Chicago, IL Jan. 28-29, 2005 
 

*Shoreline, WA April 30-May 1, 2005 
 

New Rochelle, NY May 6-7, 2005 
 

New Orleans, LA May 21-22, 2005 
 

*Minneapolis, MN May 28-29, 2005  
 

Kailua-Kona, HI June 20-23, 2005 
 

Bozeman, MT July 6-8, 2005 
 

Salt Lake City, UT Aug. 6-7, 2005 
 

*Los Angeles, CA Oct. 1-2, 2005 
 

Washington, DC Jan. 7-8, 2006 
 

*Tucson, AZ Feb. 11-12, 2006 
 

Concord, NH May 20-21, 2006 
 

Calgary, AB June 3-4, 2006 
 

Note: * Indicate workshops observed by the author. 

Stage 1 

 The goal of this stage was to determine what ideas about teaching faculty held 

before and immediately following the workshop.  Participants were any and all two- and 

four-year college faculty teaching Astro 101 who agreed to participate in the study.  In 

addition, observations and field notes were collected during five workshops (see Table 6).   
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Participants  

Table 7 below shows the total number of registrants for each workshop, the total 

number of survey respondents, and the subsequent number of respondents included in 

this first stage of the study.  At each workshop there were quite a few individuals who 

registered, but who did not attend.  Also, during the time of the study, the workshop had 

an open, first-come-first-served registration policy, so anyone could register and attend.  

As a result, many individuals not teaching introductory astronomy at the college level 

attended and offered data for the first stage of the study, including graduate students, K-

12 teachers, college teachers from other disciplines, science center and planetaria staff, 

and other educators.  However, only college faculty teaching introductory astronomy 

courses were included in the first, and subsequent stages of the study.  

Among the 126 college astronomy faculty survey respondents, eighty-five 

individuals, or 68%, were men; thirty-nine individuals, or 31%, were women; and two 

individuals or 1% were unknown.  As seen in Figures 10 and 11, about a third of the pre- 

and post-workshop survey respondents held tenured faculty, tenure track, and adjunct 

faculty positions; and almost an equal number were situated at four-year universities and 

two-year colleges. 
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Table 7.  
Number of workshop registrants and study participants 
Location Number of 

Registrants 
Number of 
Survey 
Respondents 

Number of Respondents 
Included in Study 

San Diego, CA 49 38 6 

Chicago, IL 38 34 0 

Shoreline, WA 21 20 11 

New Rochelle, NY 31 20 12 

New Orleans, LA 22 13 8 

Minneapolis, MN 37 31 13 

Kailua-Kona, HI 21 15 5 

Bozeman, MT 18 13 3 

Salt Lake City, UT 24 14 3 

Los Angeles, CA 28 28 17 

Washington, DC 35 36 12 

Tucson, AZ 31 34 16 

Concord, NH 34 20 8 

Calgary, AB 42 23 12 

Total 431 339 126 
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Figure 10. Positions of pre- and post-workshop survey respondents (N=126). 

 
 

 
Figure 11. Institutions of pre- and post-workshop survey respondents (N=126). 

Instruments  

Workshop Faculty Surveys 

In order to help capture the teaching ideas and reported teaching practices of 

faculty participants, two pre-workshop and two post-workshop surveys were developed.  
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These surveys were co-developed by the author, workshop planners, and program 

manager, with input from other faculty in the College of Education.  They focused upon 

faculty workshop goals and instructional strategies that best promote student learning.  

The San Diego and Chicago workshop participants only completed one pre-survey along 

with the post-surveys, as the pre-workshop instructional strategies survey had not yet 

been developed.  

 In order to ascertain the immediate goals of the participants in attending the 

workshop the pre-workshop survey found in the Appendix was developed.  Then, to 

determine the immediate pre- and post-workshop teaching ideas of participants, as they 

related to instructional strategies that best promote student learning, two additional open-

ended surveys were developed (see Appendix).  These surveys aimed to capture the 

teaching strategies valued by faculty and the reasons how these strategies helped students 

learn.  Of additional interest was which of the reported strategies faculty felt they could 

utilize in their classes, and the barriers to using this strategy into their course.  An 

additional post-workshop survey asking faculty whether or not their goals for the 

workshop were met was also developed and administered for purposes of the evaluation 

of the workshop series.  Those data are not included in this study.  

Data Analysis 

Workshop Goals 

On the first pre-workshop survey, participants were asked “What are your goals for what 

you would like to be able to do after attending this workshop?”  Questions on these 
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surveys were analyzed using an iterative process of descriptive coding, clustering, and 

counting based on emergent themes. This initially involved cutting individual statements 

and manually sorting and pasting these into emergent themes, based on the focus of the 

word choice or subject of the goal.  From there, themes were consolidated into larger 

groups based on similarity of theme to develop a starting list of codes. Since the 

workshop set up a distinction between teacher- and learner-centered teaching, this 

referent was used to cluster themes, based on the object of the goal. For example, 

“Improve my students’ understanding of astronomy” was considered a learner-centered 

goal, since the focus is the students; whereas “I need to have a set of “new” tools 

involving current pedagogy” was considered a teacher-centered goal, since the focus is 

the teacher. During the preliminary coding process, it became apparent that some goals 

were very specific (e.g. “I need to have a set of “new” tools involving current 

pedagogy”), while others were quite general (e.g. “Improve my astronomy teaching 

skills”).  This became the other referent to help classify the goals.  

Initial codes were developed using the surveys from the San Diego and Chicago 

workshops, then applied to later workshops.  This process involved over ten rounds of 

iterative coding, consolidation, reflection, and re-coding, including consultations and 

discussions with advisors.  In the end, goals were sorted into five categories, based on 

specificity and teacher versus learner focus.  These categories are Teacher-Centered 

Goals, Assessment Goals, Learner-Centered Goals, General Professional Development 

Goals, and Networking Goals. Assessment was divided into a separate category since the 

Teacher and Learner-centered goals focused on pedagogical strategies.  Similarly, 
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Networking with other faculty was decoupled from General Professional Development, 

due to its specificity and the fact that most goals in the more general category related to 

teaching, rather than interacting with colleagues during the workshop.  

Instructional Strategies 

On pre- and post-workshop surveys, participants were asked “What three 

instructional strategies do you think are most effective at helping your students learn?” 

Responses were words or short phrases (e.g. “Lecture”, “Lecture Tutorials”, 

“Planetarium software demo immediately followed by outdoor observing”).  Individual 

responses were catalogued by the name of the faculty member in an Excel spreadsheet.  

Similar responses (e.g. Lecture, Lecturing, Interactive Lecture) based on the central 

activity were clustered together.  In rare cases, the description of how the strategy 

promotes student learning (the next question on the surveys), was used to identify the 

central idea behind the instructional strategy.  Once this clustering was competed, 

frequency tallies were used to determine the prevalence of each strategy.  Both pre- and 

post-workshop instructional strategies (Question 1 on each, Question 3 on the post-

workshop teaching survey) were analyzed in this same manner.       

How Instructional Strategies Promote Learning 

 On pre- and post-workshop surveys, participants were asked “Provide a detailed 

description of how each strategy you listed in Q1 specifically promotes student learning.” 

Initially, a descriptive coding process similar to that of the instructional strategies was 

attempted to analyze responses.  However, given the brevity of the comments and the 
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range of themes expressed therein, it was not possible to collapse themes so that patterns 

emerged.  Since the purpose of asking this question was to qualify the instructional 

strategy, and explore whether faculty reported similar themes before and after the 

workshop, a different analytical strategy was attempted.   

 A connection circle (sometimes called a circle graph) is a graphic organizer 

utilized in systems analysis to map relations between variables.  They “provide a visual 

means for concise representation of the relationship between many terms in a given 

context” (Aumann, Feldman, Yehuda, Landau, Liphstat, & Schler, 1999, p. 280).  It is the 

relationships between terms or phrases in a given text or context that this tool helps to 

reveal.  This tool was utilized to explore whether there was any overlap in instructional 

strategies or themes in explanation provided by faculty before and after the workshop.  

 Using this graphic organizer, two connection circles were created for each 

individual.  In the first, instructional strategies were linked to key phrases in their 

explanations by a line.  These key phrases were paraphrased from surveys, as closely to 

verbatim as possible.  Paraphrasing largely consisted of eliminating extraneous words and 

shortening phrases.  Each distinct key phrase earned its own line or connection between 

itself and the instructional strategy to which it belonged.  In this way, if faculty used a 

similar key phrase for different instructional strategies or from pre- to post-workshop, 

those key phrases would be linked to the instructional strategies.  In addition to key 

phrases, the other connection circle linked instructional strategies with key words in these 

phrases (i.e. verbs, objects). 
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 Using the sample data from one participant, “Octavia”, will exemplify how this 

process was applied to textual survey data.  Octavia was chosen because her responses 

are typical among participants.  Her pre- and post-workshop instructional strategies and 

explanations are shown in Table 8. 

Table 8. 
Examples from workshop surveys 
Instructional Strategy How this strategy promotes student 

learning 
 

Pre-workshop   
In-class activities that help them learn (not 
busy-work exercises) 

Has them directly learn the material 
by making their own discoveries, 
rather than just memorizing info 
 

 

Out of class assignments which have them 
apply their knowledge to new situations 

Forces them to really understand the 
material by extending their 
knowledge to a new situation 

 

 
Group Discussion 

 
Helps them realize what they know 
and they can teach that info to 
someone else (& we all know the 
way to really learn a subject is to 
teach it) 

 

Post-workshop   
Lecture-Tutorials Gives students focused activities that 

promote their comprehension and 
extend their understanding 

 

 
Think-Pair-Share 

 
Encourages interaction and debate 

 

 
Clickers 

 
Good way to get immediate feedback 
and check attendance 

 

  
 

 

Table 9 below shows the key phrases that were “distilled” and pulled out for use in the 

connection circle (in parentheses and bold italics).  These decisions were based on the 
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need to condense the key ideas into short phrases for ease of placement around the 

connection circle and to have distinct themes with which to work.  In some cases, the 

form of the word was changed to improve the grammar and reading of the phrase (e.g. 

changing the verb to a gerund).   

Table 9. 
Sample text analysis from workshop surveys 
Instructional Strategy How this strategy promotes student 

learning 
 

Pre-workshop   
In-class activities that help them learn (not 
busy-work exercises) 

Has them (directly learn the 
material) by (making their own 
discoveries), rather than just ( [vs.] 
memorizing info) 

 

 
Out of class assignments which have them 
apply their knowledge to new situations 

 
(Forces them to really 
understand[ing] the material) by 
(extending their knowledge to a new 
situation) 

 

 
Group Discussion 

 
Helps them (realize what they know) 
and they can (teach that info to 
someone else) (& we all know the 
way to really (learn a subject is to 
[by] teach[ing]) it) 

 

Post-workshop   
Lecture-Tutorials Gives students focused activities that 

(promote their comprehension) and 
(extend their understanding) 

 

 
Think-Pair-Share 

 
(Encourages interaction and debate) 

 

 
Clickers 

 
Good way to (get immediate 
feedback) and (check attendance) 

 

 

Once these phrases were isolated, the connection circle was constructed.  Starting 

at the top of the circle (near 12:00 on a clock face), instructional strategies, with their 
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associated key phrases were listed in a clockwise direction around the circle (Figures 10 

and 11 below).  Pre-workshop strategies were listed clockwise at the locations on a clock 

between twelve and six, and post-workshop strategies were listed from six back to 

twelve.  Lines were drawn from the instructional strategy to each distinct phrase.  In 

cases where the phrase or phrases consisted of a sequence (e.g. “teach info to someone 

else” lead to “learn by teaching”), this was denoted by lines connecting these phrases, 

rather than back to the original instructional strategies.  

Once these connection circles were created for each faculty member in the 

sample, each circle was examined to determine whether or not there were connections (or 

correspondences) between all the pre-workshop or the post-workshop strategies, and 

between the pre- and post-workshop strategies.  This was accomplished to determine 

whether faculty used similar or different explanations or word choices between the pre-

workshop strategies, between the post-workshop strategies, or between the pre- and post-

workshop strategies.  Instances of correspondence or lack of correspondence were tallied 

and percentages calculated. 

Just as Octavia’s mode of response was quite typical of participants, likewise her 

connection circles are quite typical.  In Figure 12, it can be seen that the key phrase 

explanations for each instructional strategy only link to that strategy (e.g. “directly learn 

material”, “making own discoveries”, and “vs. memorizing info” only link to In-class 

activities).  This seems to indicate that the explanations faculty used to describe how each 

of these strategies help students learn were quite compartmentalized.  
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Figure 12. Sample key concepts connection circle. 
 

In Figure 13, it can be seen that the keywords from the explanations for each 

instructional strategy, however, are used in multiple strategies (e.g. “learn” links to In-

class activities and Group Discussion, “understand” links to Out of class Assignments 

and to Lecture Tutorials).  This seems to indicate that the overarching constructs, such as 

learn or understand, that faculty used to describe how each of these strategies help 

students learn were tied to larger goals or common ideas about teaching.  For example, 

while Out of class Assignments and Lecture Tutorials help students learn in different 

ways, they both have the goal of helping students understand. 
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Figure 13. Sample keywords connection circle. 

  

By analyzing both the key concepts and keywords, it was possible to examine both 

explicit and implicit relationships between faculty ideas about instructional strategies. 

Barriers to Use 

On the first of the post-workshop surveys, participants were asked “Given the 

opportunity to try only one of these strategies in you [sic] class next semester, which one 

strategy would you choose from Q1?” and “In your view, what are the obstacles to 

implementing the strategy you chose in Q3?”  While the question asked about obstacles, 

it is more common in the literature to discuss these issues in terms of “barriers” (see 

Chapter 2), therefore that term will be used to refer to these data.  Responses were words 
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or short sentences (e.g. “Time”, “Getting students to talk to each other, not asking for 

answer.”).  Most respondents reported one barrier, but a small number reported multiple 

barriers.  

Similar to the classification coding system used for the workshop goals, barriers 

were analyzed using an iterative process of descriptive coding, clustering, and counting 

based on emergent themes. This initially involved typing individual goals into an Excel 

spreadsheet by individual participant.  From there, themes were consolidated into larger 

groups based on similarity of theme to develop a starting list of codes.  As with the other 

survey data, initial codes were developed using the surveys from the San Diego and 

Chicago workshops, then applied to later workshops.  This process involved repeated 

rounds of iterative coding, consolidation, reflection, and re-coding, and likewise included 

discussions with advisors.  In the end, barriers were sorted into six categories, Curriculum 

and Instruction, Logistics, None, Personal, Student Response, and Time.  Frequency 

tallies were then used to determine the prevalence of each category of barrier. 

Since barriers were reported for specific instructional strategies, it was necessary 

to also search for patterns amongst these.  There were sixteen instructional strategies 

associated with all the reported barriers.  Using a connection circle, each of the sixteen 

strategies were linked with the barriers associated with each, and counts of barriers in 

each category by strategy were made.  This enabled the workshop and non-workshop 

teaching strategies to be compared in terms of their associated barriers.     
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Workshop Field Notes 

In addition, handwritten notes were taken during observations of the five 

workshops  attended (San Diego, Shoreline, Minneapolis, Los Angeles, Tucson), in order 

to document the consistency of the workshop.  Since the interviews and observations with 

the heavy adopters (see Stage 3) were focused on the LT’s, notes on the LT portion of 

multiple workshops were condensed into the vignette found in Chapter 1. 

Stage 2 

 The goal of this stage was to explore the post-workshop teaching ideas and 

reported teaching practices of faculty.   

Recruitment and Data Collection 

 The data source for Stage 2 consisted of a follow-up online survey.  This survey 

was developed in Spring 2007 by the author and College of Education faculty.  Using the 

most frequently reported instructional strategies from the pre- and post-workshop surveys 

as a basis, the goal of this survey was to determine the value that then current Astro 101 

faculty held for these strategies, how frequently they reported their use, barriers they 

encountered doing so, and predicted future use.  The survey was hosted on a College of 

Education server and written using Microsoft FrontPage, with the assistance of Dr. 

Michael McVey (then an Instructional Technologist in the College of Education).   

 Faculty were invited to participate in this survey through an e-mail (see 

Appendix) sent between July 27 and July 28, 2006.  Forty-one faculty completed the 

survey between July 27 and August 17, 2006.  The number of faculty affiliated with each 

workshop are listed in Table 7.  Since some faculty attended more than one workshop, 
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the added frequencies in Table 10 exceed forty-one.  Data was collected automatically 

using Microsoft Access and retrieved on August 22, 2006.  Individuals who completed 

the online survey and who wished to do so were entered in a drawing for a $10.00 

Amazon.com gift certificate. The welcome page for the survey is included in the 

Appendix.  The survey for current Astro 101 teachers is included in the Appendix.   

Table 10.  
Numbers of respondents affiliated with each workshop 
Location Number of Faculty Respondents  

San Diego, CA 8 

Chicago, IL 2 

Shoreline, WA 3 

New Rochelle, NY 3 

New Orleans, LA 3 

Minneapolis, MN 4 

Kailua-Kona, HI 3 

Bozeman, MT 0 

Salt Lake City, UT 0 

Los Angeles, CA 6 

Washington, DC 6 

Tucson, AZ 4 

Concord, NH 3 

Calgary, AB 3 
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 Figures 14 and 15 show the positions and institutional affiliations of the forty-one 

respondents to the online survey.  A higher percentage of these faculty held tenure and 

tenure-track positions, though the percentages of tenured, tenure-track, and adjunct 

faculty still are somewhat close to one third.  Unlike the pre- and post-workshop survey, 

however, the majority of the online survey respondents were situated at two-year 

colleges, rather than the nearly equal numbers situated at two-year colleges and four-year 

universities from the previous surveys. 

 
Figure 14. Position of online survey respondents (N=41). 
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Figure 15. Institution of online survey respondents (N=41). 

Reported Current and Future Use of Teaching Strategies 

 On this survey, faculty were asked about the frequency of their use of eleven 

teaching strategies in their current and future astronomy course(s).  These were the most 

commonly reported strategies from the pre-and post-workshop paper surveys.  

Additionally, there was space for “Other” teaching strategies that faculty could fill in.  

Six levels of frequency of use were provided as options in pull-down menus, and 

consisted of “More than once per class”, “Once per class”, “Once per week”, “Several 

times”, “Once or twice”, “Never”. Frequency tallies for both current and future use were 

calculated for each teaching strategy and each level of use.  These frequency tallies were 

then used to generate stacked histograms.  Faculty were also asked to rank the three 

strategies that best promote student learning, using a drop down menu with choices 1, 2, 

or 3.  Those data were collected for evaluation purposes and were not included in this 

study.  
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Barriers to Use 

Faculty were asked on this survey, “What obstacles do you encounter in 

implementing the strategies you selected above in your course?”  Responses were 

classified using the barriers to use codes developed from the paper post-workshop 

surveys.  There was only one theme that was not encompassed in the original coding 

system, responses related to the difficulty in implementing different teaching strategies in 

online courses.  In the end, barriers were sorted into seven categories, the same six as the 

previous barriers (i.e. Curriculum and Instruction, Logistics, None, Personal, Student 

Response, and Time), and the seventh, Online Teaching.  Frequency tallies were then 

used to determine the prevalence of each category of barrier. 

Stage 3 

The goal of this stage was to determine how post-workshop teaching practices and 

ideas were espoused and actually implemented by five “heavy adopters” of workshop 

teaching strategies.  This was accomplished through an interview, a week of Astro 101 

class observations, and surveys administered to their students.  This stage of the study 

was piloted with an Astro 101 faculty member and class at a local community college in 

early February 2007, with additional piloting of the classroom observations and students 

surveys on campus with two additional Astro 101 courses.   

Site authorization was received from each institution where data was collected, 

including the pilot data.  Following the agreement of each faculty member to participate 

in the study, site authorization was sought from each school.  This involved 

communicating with the department chair (where applicable), and receiving permission 
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from the division dean at each campus.  In the case of one school, the campus president 

also reviewed the request.  

“Heavy Adopters” 

 The author and committee had determined that it would be advantageous to visit 

five faculty who were regularly (i.e. nearly every class period) utilizing teaching 

strategies taught in the workshop (i.e. “heavy adopters”), in order to examine how the 

strategies were being used.  Since the most distinctive of the strategies and the one least 

likely to learn about outside of the workshop were the Lecture Tutorials, this was the 

teaching strategy used to largely select these individuals.  Therefore, “heavy adopters” 

were faculty who were teaching at least one section of Astro 101 in Spring 2007, and 

utilizing the Lecture Tutorials in nearly every class period. 

The recruitment for the heavy adopters was conducted concurrent with Stage 2 of 

the study as part of the e-mail recruiting for the online survey, as well as responses to the 

online survey itself (i.e. questions related to when the individual would be teaching).  

Initially, twenty-one faculty expressed interest in a site visit.  Two of these faculty were 

eliminated because they taught solely online courses.  The list of volunteers was whittled 

down to twelve candidates based on how regularly they used Lecture Tutorials, as 

reported on their online survey responses.  Five of these twelve were situated at 

institutions in a close geographical area (within 130 miles of each other).  These five 

faculty agreed to participate when asked again, and ultimately comprise the heavy 

adopters in this study.   
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Within this group, there were four women, and one man.  Two held Ph.D.’s in 

astronomy or astrophysics, two had largely completed Ph.D. programs in astronomy, and 

one had completed a Master’s program in astronomy.  Four of the five were on the 

tenure-track at their institution, and had been teaching there for less than five years.  The 

fifth was teaching as an adjunct at the same schools as two of the others, and has since 

been hired on as a tenure-track faculty member with one of her fellow heavy adopters.  

Each was asked to select their own pseudonym, which is used throughout the study to 

identify him or her.  As the size of this community is so small, neither the geographic 

area nor the schools where these individuals teach will be revealed in this dissertation.  

While wholly insufficient to thank them, each was given a $20.00 Amazon.com gift 

certificate, as well as copies of their students’ surveys following the end of the semester, 

in gratitude. 

Faculty Interviews 

The interviews of the heavy adopters consisted of focused questions related to 

past, present, and future teaching practice. These semi-structured interviews were 

conducted near mid-observation week by the author (see Appendix for the interview 

protocol).  To assist faculty in thinking about their teaching, a memo was drafted with a 

simplified description of their classes observed up to that point, reminiscent of stimulated 

recall, as well as key interview questions (see Appendix).  This idea to use this memo, 

along with the references to teaching as a journey (sometimes bumpy, sometimes 

smooth), was suggested by Dr. Kathy Carter.  The sequence of the questions was 

determined as much as possible by the flow of the interviewee’s conversation, so the 
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questions were not necessarily asked in the order written on the protocol.  Additional 

follow-up questions not included in the protocol probed individual responses.   

Based on the request of the participants, three of the five interviews were 

audiotaped per the preference of faculty, and handwritten notes were taken during all five 

interviews.  Those audiotaped interviews were recorded using a Sony IC-series digital 

recorder.    Interviews ranged in length from approximately 1 hour and 30 minutes to 2 

hours and 40 minutes.  Interviews were transcribed verbatim where audiotaped (one by 

the author, the other two by staff of Mass Transcription).  Notes from the two interviews 

that were not audiotaped were typed by the author and later used as makeshift transcripts 

during analysis.  Table 11 lists the dates of the faculty interviews. 

Table 11. 
Dates of Faculty Interviews 
Pseudonym Date  

*Rei Anayami March 1, 2007 
 

Marguerite Bertrand February 23, 2007 
 

*Phineas Black February 13, 2007 
 

*Denise Seyfert February 21, 2007 
 

Samantha Storm March 7, 2007 
 

  
 

Note: *Indicates the interview was audiotaped. 

Data from each interview were analyzed in two distinct ways.  The first a metaphor 

analysis, the second a process of descriptive and interpretive analysis.  Both were used 

for the same purpose, to make meaning from the interviews to reveal faculty ideas about 

teaching, particularly surrounding the use of ideas and strategies from the workshop. 
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Metaphors 

 According to Lakoff and Johnson (1980) metaphor is “understanding and 

experiencing one kind of thing in terms of another” (p. 5).  They argue that “human 

thought processes are largely metaphorical” (p. 6).  Then, if we can identify the 

metaphors embedded in language on a specific topic, the thought processes underlying 

them can be revealed and better understood. Then, the metaphors each of the heavy 

adopters used when describing their teaching should reveal their underlying construct of 

teaching.  This was the assumption on which the metaphor analysis was based.   

 The metaphor analysis methodology used was based on that of Martin and 

Lueckenhausen (2005) and similar to that used by Munby (1986).  Martin and 

Lueckenhausen (2005) used it to identify how college faculty in different disciplines 

make sense of their subject, their teaching of this subject, and how these ideas change 

over the course of a semester.  Metaphor, they explain,  

is not a purely linguistic phenomenon, it is rather a phenomenon of thought, at the 

heart of everyday thinking and language.  It is a way of making sense of our lived 

experience, which is often abstract, emotional and complex, in terms of other, 

more solid phenomena.  (p. 391) 

The interview transcripts were read through and listened to (in the cases where audio 

recordings were available), to gain the general patterns of each individual’s language.  

Metaphors or suspected metaphors were circled and typed into a table in a Word 

document by page number.  The list was read through several times, and the text was 

returned to as necessary, in order to eliminate metaphors used in everyday language (e.g. 
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“that teacher…took me under her wing.”) and phrases that were not really metaphors.  

Rather, the metaphors that were sought were more subtle, sometimes phrases (e.g. “lead 

them down the right path”), but more often one or two words (e.g. “I’m not going 

through every single answer.”)  In Martin and Lueckenhausen’s work they describe this 

subtlety. 

They might describe the subject as a package, or as a complex map, or as an 

uncharted landscape…They will let it be known that this package has to be taken 

apart bit by bit, or unravelled [sic], or ‘picked over’.  They will say if the 

landscape is to be explored, or if ground has to be just covered, and whether 

students might find themselves left by the wayside, or in deep water.  (p. 391-392)  

When the list of metaphors was edited to exclude non-generic metaphors and non-

metaphors, each metaphor was associated with its construct.  For example, “I’m not 

going through every single answer”, describes travel.  The larger construct is teaching as 

travel. A sample of this is shown in Table 12.  These constructs were counted and 

similarly themed constructs clustered together.  For example, creating, building, and 

assembly all relate to a common metaphor of constructing.  Each individual had a number 

of metaphorical constructs at work to describe an activity as complex as teaching. 

However, finding multiple metaphors was not unexpected.   

What we typically find through this analysis is that there is not a single metaphor 

that is relevant across the whole of an individual’s interview.  Indeed there is a 

range of cross-mappings between abstract thought and concrete objects.  Overall, 

however, there is coherence in the ways in which individuals use metaphors.  A 
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complex, but consistent picture does emerge. (Martin and Lueckenhausen, 2005, 

p. 392) 

Table 12. 
Sample metaphors and constructs from faculty interview 
Metaphor Construct  

See them going that way Learning as traveling  

Jump in there with it Teaching as traveling  

Getting ahead of me Teaching as traveling  

Going on the right path Teaching as traveling  

Not going through every single answer Teaching as traveling  

I’ll move on Teaching as traveling  

Go through one through three first Teaching as traveling  
 

 

 
Note: Metaphors are indicated in bold. 

 

Once the constructs were clustered, one construct was found to be the most frequent and 

pervasive in all but Marguerite Bertrand’s case, and a unifying metaphor was assigned. 

In Marguerite’s case, there were too few of her specific words in the interview notes to be 

able to successfully use this analytical method.  Denise Seyfert’s metaphors and 

frequency tallies for her dominant metaphor are shown in Table 13.  These frequencies 

are consistent with the results found by Martin and Lueckenhausen (2005).  These 

metaphors are indicative of a journey with a set outcome, which Denise leads her 

students to, in other words, a tour guide. In the case of Denise Seyfert, the teaching 
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metaphor (i.e. tour guide) independently gleaned from her interview language matched 

the explicit metaphor which she provided during the interview (i.e. “tour guide”), 

providing a consistency check for this methodology. However, that metaphor was not 

incorporated in the analysis in order not to “lead” the results, so to speak.     

 

Table 13. 
Denise Seyfert’s metaphors and frequencies 
Metaphor Frequency  

Ahead  3  
Back to 1  
Came from 1  
Coming up/along 7  
Follow 1  
Get stuck 3  
Go (off) 4  
Go/Gone (through) 15  
Going down (path) 1  
Leaving  1  
Move on 2  
Over barrier 1  
Right path 4  
Step farther 2  

  

The same analysis was conducted with the other heavy adopters’ interviews. The 

metaphors isolated from the heavy adopters’ interviews were consistent with previous 

work by Martin and Lueckenhausen (2005), as a result, their labels for the metaphors 

were adopted in this study (e.g. courier, tour guide, expedition leader). 
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Descriptive Analysis 

The second type of analysis conducted with the interviews was an iterative process of 

meaning making utilizing descriptive coding.  The purpose of coding is to “[assign] units 

of meaning to the descriptive or inferential information compiled during a study” (Miles 

and Huberman, 1994, p. 56) in order to more easily identify patterns and themes.  While 

Miles and Huberman describe various levels of interpretive coding, the least inferential, 

descriptive codes, were used in this study to describe general patterns in the interview 

data.  The interviews were listened to (where possible) and re-read several times.  Rough 

notes were written in the margins for apparent themes.   

With assistance from committee members, a series of questions were developed 

and re-developed to “ask” of the interview data.  These questions formed the basis for 

more formal coding.  The final list of questions were, 1) what goals do faculty have for 

their Astronomy 101 courses, 2) what ideas about teaching are influenced by workshop 

activities, 3) what rationales for using strategies or ideas from the workshop do faculty 

report, 4) what challenges in teaching do faculty report, 5) what easers in teaching do 

faculty report.  The interview was read through repeatedly, each time searching for 

“answers” to each question.  Each unique “answer” which emerged to each question was 

assigned its own subcode.  Each question had between 15 and 31 subcategories (or 

subcodes) associated with it.  For example, when reading through the interview to answer 

the question “what rationales for using strategies or ideas from the workshop do faculty 

report”, the following quotation was one such answer.   
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I said the reason why we do [Lecture Tutorials] is because I’ve seen data that – 

you know, I can sit up here and talk and you can get 50 percent of the knowledge, 

and by you actually working through a problem, you get 70 to 80 percent of it. 

(Denise Seyfert) 

This answer was assigned the code R-RES, indicating that it was a rationale (R) for use 

of the Lecture Tutorials, and that the reason was having seen research results (RES).  

Responses to each question were coded in the same way.  While the description of this 

process sounds quite linear, the actual process was anything but.  In fact, several different 

sets of questions, rounds of coding, and iterative revision of codes was conducted in order 

to achieve the “clean” description given above.  

Poetic Representation 

In the following chapter, the dominant metaphors and descriptive themes for each 

heavy adopter are described through representative quotations and explanatory text.  To 

describe their evolution as teachers and the way they report using the Lecture Tutorials in 

a way that retains their individual voices, a way of representing findings referenced in 

Miles and Huberman’s Qualitative Data Analysis text called poetic representation 

(Richardson, 1992) was utilized.  In this process, textual data is “fashioned…into 

a…poem, using only [the participant’s] words,…tone,…and diction but relying on poetic 

devices such as repetition, off-rhyme, meter, and pauses to convey…narrative” 

(Richardson, 1992, p. 126), and used this technique in her sociological research on 

unmarried mothers.  Glesne (1997), renaming this representation “poetic transcription”, 

utilized it to describe the life experience of “Dona Juana, an elderly Puerto Rican 
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researcher and educator.”  She states “poetic transcription approximates poetry through 

the concentrated language of interviewee, shaped by researcher to give pleasure and 

truth”.  Miles and Huberman write of this style of representation, “It brings the reader 

very close to a condensed set of data, has a compelling flow, and forbids superficial 

attention by the analyst” (p. 110).   

 The process of creating these poetic representations involved isolating pieces of 

text that related to each person’s evolution as a teacher and use of Lecture Tutorials, as 

well as being informed by the descriptive and metaphor analysis that had preceded it.  

These pieces of text underwent an iterative process of “distillation”, in which 

unnecessary prose was edited, phrases were re-arranged, and transformed from prosaic 

into poetic lines.  All of the words and most of the phrases included in each are the 

individual’s own. The evolution of the poems for Denise Seyfert, completed in six 

revisions, are shown in the Appendix.   The result is (hopefully) a representation of the 

heavy adopters that retains their individuality, while representing their metaphors, and 

unique utilization of the Lecture Tutorials in their own voice. 

Classroom Observations 

Classroom observations were collected to provide illustrative glimpses into 

individuals’ teaching from another perspective, that of the researcher.  A classroom 

observation protocol was utilized to facilitate their collection and focus the observations 

on the general teaching approach, use of the Lecture Tutorials, and use of other workshop 

teaching strategies. The original protocol was developed and validated for the evaluation 

of the Collaboratives for Excellence in Teacher Preparation (CETP) Program (Lawrenz, 



 116 

Michlin, Appeldoorn, & Hwang, 2003).  The original protocol was modified as several of 

the components were more applicable to K-12 classroom settings.  These modifications 

included eliminating some of the front matter, moving the classroom setting prompt to its 

own page, adding additional pages on which to write notes, adding spaces to 

accommodate up to three hour classes in the time increment table, adding and deleting 

activity codes, modifying the cognitive codes to align more with Bloom’s Taxonomy of 

Educational Objectives, and deleting the scoring area at the end.  These modifications 

were made during and after practice observations with the protocol in five Astro 101 

classes at the University of Arizona and two observations at a local community college.  

The version used during the study is included in the Appendix.  Classes were observed 

between February 12 and March 8, 2007.  The list of dates and lengths of classroom 

observations for each faculty member are listed in Table 14.    

In order to illustrate the teaching events observed, composite vignettes were 

constructed. These vignettes were assembled based on the patterns of teaching events 

observed (e.g. order and duration of events), instances of workshop ideas or strategies, 

attention to the use of Lecture Tutorials, and instances of behaviors or ideas that were 

mentioned in the interview.  For example, Denise Seyfert had a repeated cycle that her 

lessons followed of summative assessment (of prior content), interactive lecture, 

formative assessment, Lecture Tutorial, formative assessment (often using Think-Pair-

Share).  That cycle was used to create the basic structure of her vignette.  More detail was 

given to the Lecture Tutorial segment of her teaching than other segments, since that was 

one of the key elements studied.  However, her role and metaphor of “tour guide” was 
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also evident in the interactive lecture portion of her class, as were specific elements of her 

teaching values (e.g. “start with what you know”, teaching as conversation).  All of these 

aspects were sure to be included, and highlighted in her vignette.  Vignettes for the other 

heavy adopters were constructed in the same manner. 

Table 14. 
Classroom observation dates and duration 

 

Faculty Pseudonym Date of Observation Quantity of Observation  

Rei Anayami February 27, 2007 One – 1 hour, 20 min class 
 

 February 28, 2007 

March 1, 2007 

Two - 50 minute classes 

One – 1 hour 20 min class 

 

 March 2, 2007 Two – 50 minute classes 
 

Marguerite Bertrand February 15, 2007 One – 1 hour 15 min class 
 

 March 6, 2007 One – 2 hour 50 min class 
 

Phineas Black February 12, 2007 One – 1 hour 15 min class 
 

 February 14, 2006 One – 1 hour 15 min class 
 

Denise Seyfert February 20, 2007 Two–1 hour 25 min classes 
 

 February 21, 2007 One – 1 hour 25 min class 

One – 2 hour 50 min class 

 

 February 22, 2007 Two -1 hour 25 min classes 
 

Samantha Storm March 5, 2007 One – 1 hour 15 min class 
 

 March 6, 2007 One - 1 hour 15 min class 
 

 March 7, 2007 One - 1 hour 15 min class 
 

 March 8, 2007 One - 1 hour 15 min class 
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Student Surveys 

Surveys were administered to students in the Astro 101 classes of the heavy adopters 

observed and interviewed.  These surveys were used to elicit student perceptions of 

elements of the teaching approaches used in the class, the value attributed to the Lecture 

Tutorials, the level of emotion and motivation attributed to the Lecture Tutorials, and 

general impressions of the course.  The survey was developed by the author with input 

from the workshop facilitators. 

On the last day of the Astro 101 classes for the week, faculty set aside approximately 

15 minutes for the recruitment and administration of this survey to all students eighteen 

years of age who were present.  Students were recruited using a brief explanation of the 

study, key elements of the disclaimer found on each survey, and additional instructions if 

you chose not to participate (i.e. to not fill it out and turn it in blank).  Surveys were 

handed out to all individuals in the room.  Over 80% of the students in each class chose 

to participate.  As mentioned previously, these surveys were field tested in two 

introductory astronomy classes at the University of Arizona in Spring 2006.  The survey 

is included in the Appendix.   

 As this study was refocused since the collection of these data, only the first 

question was analyzed to provide minor supporting material to the interviews and 

observations.  Initially, this question was read for unique responses or perspectives in 

order to determine whether a taxonomy of student perspectives could be constructed.  

However, the breadth of the questions and range of possible interpretations so great 

(based on the variety of responses given) that this could not reliably be done.  Therefore, 
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a similar metaphor analysis as that used for the interviews was used to determine what 

implicit metaphors were contained in the survey responses. 
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CHAPTER 4: RESULTS 

Introduction 

 In this chapter, results of the study are organized by data source, pre- and post-

workshop surveys, post-workshop online survey, interviews, with the workshop 

facilitators and “heavy adopters”, classroom observations, and student surveys.   

Survey Results 

The pre- and post-workshop surveys were designed to elicit teaching conceptions 

of participants immediately before and after the workshop.  Two sets of surveys, one 

focused on workshop goals, the other on teaching strategies, were used together to help 

paint a picture of the teaching conceptions of individuals.  In particular, these surveys 

probed participants beliefs about what changes they would like to make in their teaching, 

the instructional strategies that promote student learning, how these strategies help 

students learn, and barriers to the use of one of their listed instructional strategies.   

The surveys were administered during the first and last thirty minutes of the 

workshop (i.e. pre-surveys administered during the first 30 minutes of Day 1, post-

surveys administered during the last 30 minutes of Day 2).  The sample includes 129 sets 

of surveys from 119 individuals.  Most of these sets included all four of the surveys 

described above. The only exceptions were one heavy adopter who only completed pre-

surveys, one heavy adopter who completed all but the pre-survey on teaching strategies; 

and in the case where an individual attended more than one workshop but may not have 

completed all the surveys, partial collections of surveys were included.  The results 
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reported in the following section include surveys from participants of 13 different 

workshops.   

Together, these various questions and surveys examined the landscape of faculty 

beliefs held by the participants immediately prior to and after the workshop.  The 

workshop goals indicate not only where participants’ teaching beliefs are, but also where 

faculty plan to take their teaching in the future.  The pre-workshop instructional strategies 

and their explanations convey a snapshot of faculty beliefs about the elements of teaching 

that help students learn best presently, while the post-workshop instructional strategies, 

like the reported workshop goals, are indicators of where faculty believe they will go next 

in their teaching.  The barriers to use capture the potential pitfalls to future 

implementations of the strategies they plan to utilize, in effect, applying prior teaching 

experience to a newly learned strategy, providing an additional indicator of teaching 

beliefs.  Each of these elements will be discussed in turn.            

Pre-Workshop Surveys 

Goals 

 The first question asked of participants related to what they would like to 

be able to do following their participation in the workshop.  Survey goals were coded 

initially using in vivo, descriptive codes based on surveys from two workshops.  This 

resulted in over thirty categories of response.  Initial clustering was based on these 

categories, sorted by theme.  This reduced the number of categories to seven.  Then, 

surveys from two more workshops were read over and goals coded using the categories 



 122 

from the first surveys.  Some categories were collapsed, others were expanded.  This 

process was repeated several times with the initial and subsequent surveys, and the five 

categories listed below were settled upon.  Then, all of the surveys were re-coded using 

the categories listed in Table 15, with sample quotations representing each.   The 

categories of response fell into Teacher/Teaching focused goals, Learner/Learning 

focused goals, Assessment goals, General Development goals, and Networking goals.  

Each of these will be discussed in further detail below and represented in Table 15 and 

Figure 16.  

Teacher/Teaching Focused goals centered on a particular area of teaching 

improvement, in which the teacher’s actions were emphasized.  Many of these responses 

began with the phrases such as “I want to…” or “I’d like to…”, and included behaviors 

that the teacher would change in his or her teaching.  In addition, many of the responses 

in this cluster included references to holding, increasing, or engaging student interest or 

attention.   

In contrast, Learner/Learning Focused goals, while still emphasizing teaching 

improvement, were worded to indicate that increasing or improving student learning or 

action was the aim, even if the teacher was acting as a motivator.  This cluster 

predominantly included references to improving, increasing involvement and engagement 

of students during class.  Many responses specifically mentioned a desire on the part of 

the individual to incorporate more class discussions, “active engagement”, “hands-on 

activities” or strategies where students would be working in groups. 



 123 

Table 15.  
Taxonomy of participant workshop goals (N=126) 

Goal Category Representative Comments Frequency 

Teacher/Teaching 
Focused 

 
“I want to lecture less and do more interactive activities 
and hands-on experiments” 
 
“Improve ability to rapidly react to students’ grasp (or lack 
thereof) of material.  So that if I quiz students on a basic 
concept covered previously, that they need to know for the 
day’s lecture/tutorial, and they do very poorly, how do I 
implement a remedial lesson on the spot?” 

 
112 

General 
Professional 
Development 

 
“I would like to have the confidence to teach differently.” 
 
“Learn more about the research on student learning” 

 
109 

Learner/Learning 
Focused 

 
“To better involve my…students in the class.  I want to get 
them more involved in their own learning…to be more 
active in asking questions and applying their knowledge to 
new situations, rather than them just trying to copy down 
everything I write on the board or have on a slide.” 
 
“My primary goal is to improve student learning” 

 
52 

Assessment 
 
“Better exam writing” 
 
“What questions to ask to assess understanding” 

 
31 

 
Networking 

 
“Be part of a larger education community.” 
 
“I also want to have a larger set of contacts in the AER 
community, because there aren’t many of us at my current 
institution.” 

 
26 

 

The third cluster centered on responses related to assessment.  These goals 

included improvement of exams and assessments, as well as becoming familiar with new 

ways of assessment besides traditional multiple choice exams, quizzes, and homework.  
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Some goals in this category also referred to new instructional technologies, such as 

“clickers”, as assessment tools.   

General Professional Development goals included broad statements about 

personal or professional development.  These were not necessarily teaching related, but 

also included expectations of learning about education research, as well as topics such as, 

building up a CV, or building confidence as a teacher.   

In addition to these four clusters of goals, there were a small, but distinct, number 

of individuals who reported that a workshop goal was to network with other astronomy 

instructors.  Network goals encompassed not only being part of a larger community of 

astronomy teachers, but also sharing ideas with others, and comparing or “checking” the 

appropriateness or “rightness” of teaching approaches currently in use.  Figure 16 shows 

the relative percentages of responses which fell into each category. 

 
Figure 16.  Relative percentages of reported workshop goals. 
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As well as clustering and counting goals to develop the table and pie chart above, 

trends in the language of the goals were examined as part of the coding process.  It 

became apparent that some goals were more general and others more specific, likewise, 

goals tended to be worded either from a teacher focus (e.g. “I want to lecture less and do 

more interactive activities and hands-on experiments”) or a learner focus (e.g. “My 

primary goal is to improve student learning”).  Figure 17 shows the categories of goal, 

their frequencies, and placement relative to these two referents (specificity and focus). 

 

 

 

 

 

 

 

  

 

 

 

 

Figure 17.  Types of goals, frequencies, and placement. 
 

Specificity 

Focus 

General 

Specific 

Teacher-Focused Learner-Focused 

Teacher-Centered (n=112) 
Assessment (n=31) 
Networking (n=26) 
 

General Professional 
Development (n=109) 
 

Learner-Centered (n=52) 
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As shown in this figure, most goals were teacher-focused, which is not surprising 

considering that a primary goal for the workshop was for faculty to learn new teaching 

strategies.   

While faculty held a wide range of goals and expectations at the start of the 

workshop, the overarching theme was a desire to improve teaching and/or learning in 

their Astro 101 courses.  Some were quite broad, others were very specific, and they were 

either teaching or learning-focused.  Responses also hinted at the depth of the practical 

teaching knowledge possessed by the faculty participants.  This will be explored further 

in the next section.                     

Instructional Strategies 

On the instructional strategies surveys, participants were asked to list three 

teaching strategies that they believe best promote student learning, not strategies that they 

utilize in their classes.  The strategies listed included a wide range of not only teaching 

strategies and approaches, but also elements of teaching that would not necessarily be 

considered teaching strategies (e.g. enthusiasm).  The most common responses are shown 

in Figure .  Looking at this figure, the distribution indicates that no strategy dominated 

the responses, rather, the list of strategies is quite disparate, ranging from Lecture to 

Group Work to Discussions.  In point of fact, no participant shared the same three 

strategies as another on the pre-survey.  Out of the 126 survey sets analyzed, there were a 

total of 121 varied pre-workshop instructional strategies.  This indicates the diversity of 

the teaching beliefs possessed by the faculty.  Figure 18 below shows the relative 

percentages of strategies that represented at least 5% of the responses.  Responses that 
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represented fewer than 5% of the total number of pre-workshop survey responses are 

listed in the chart as “Other”.        

 
Figure 18. Relative percentages of reported pre-workshop instructional strategies. 

 
The large percentage of “Other” teaching strategies represented in Figure 14 

indicate the wide range of beliefs about teaching strategies that these faculty drew upon 

when thinking about student learning.  Specifically, 94% of the teaching strategies listed 

were strategies other than lecture.  Though not all of the responses could be considered 

teaching strategies, but include other aspects of teaching related to content (e.g. “Astro 

news”), instructional design (e.g. “Align lecture and assessment”), best practices (e.g. 

“Approach ideas from more than one direction”) , as well as general teaching approaches 

(e.g. “Activities that encourage them to experience learning in class time”).  

How Instructional Strategies “Work” 

 When asked to explain how the teaching strategies they reported promoted 

student learning, the general pattern of these responses indicated that faculty teaching 

ideas were written in the form of justifications based on teaching experience.   They 

reveal the complexity of the teaching ideas held by these faculty.  Table 16 includes 
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explanations for each of the most frequently reported teaching strategies, as well as the 

teaching beliefs represented in the response.  

Table 16. 
Samples of pre-workshop teaching strategies and explanations 
Instructional 
Strategy 

Description of how strategy promotes student 
learning 

Discussions “[Students] get different aspects of the topic, if 
my explanation doesn’t make sense to them, 
someone else’s might.  I can also identify 
misconceptions/incorrect ideas.” 
- Nebula 
 

Group work “By interacting with other students, they are 
able to discuss concepts.  Verbalizing their own 
understanding reinforces what they have 
learned.” 
- Sacha 
 

Hands-on Activities 
 
 

“When they touch “stuff” and interact with the 
real world they seem to connect better with the 
question and ask more questions too.” 
- Comfort 
 

Laboratories “Students are actively engaged in trying to 
figure something, working with their peers, 
with nudges at times from me.”  
- Kieran 
 

Lecture “This is the best way of conveying a high 
enough volume of material about the subject to 
cover the material the course needs to cover.” 
- Ishmael 
 

Other: Asking many 
questions in class 
and getting variety 
of answers – Think-
pair-share if not 
nearly unanimous  

“Again, students are thinking about the material 
rather than just recording notes.  Sharing their 
ideas with peers again makes them active.”  
- Edward 
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Faculty draw on a variety of quite diverse aspects of teaching in their descriptions, 

which indicate that they are just small portions of very well-developed beliefs about 

teaching and learning.  The survey responses suggest that these beliefs are influenced by 

classroom experiences, particularly in addressing teaching dilemmas. 

Post-workshop Surveys 

Instructional Strategies 

 In contrast to the range of teaching strategies listed by participants at the start of 

the workshop, many participants listed the same three instructional strategies at the end, 

i.e. those taught in the workshop, the Lecture Tutorials, Ranking Tasks, and Think-Pair-

Share.  As with the pre-survey teaching strategies, those that represented fewer than 5% 

of the responses included a wide variety of strategies as well as approaches.  The types of 

strategies were similar to those reported on the pre-survey.  Relative percentages of post-

workshop teaching strategies are shown in Figure 19.  Out of the 126 survey sets 

analyzed, there were a total of 87 varied post-workshop teaching strategies, a decrease 

from the number of pre-survey responses.  Of particular note, is the fact that the three 

workshop strategies, “Lecture Tutorials”, “Ranking Tasks”, and “Think-Pair-Share” are 

among the most frequently reported strategies. 

Figure 20 below represents the relative percentages of post-workshop responses 

compared with the pre-workshop responses.  As before the workshop, most teaching 

strategies did not represent more than 5% of the total number of responses.  The notable 

exceptions are the three workshop strategies.  This indicates that faculty either are not 
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aware of these strategies prior to the workshop, or do not value them as teaching 

strategies which promote student learning.  Following the workshop, however, faculty 

report these strategies in higher frequencies (see Figure 20).      

 
Figure 19. Relative percentages of reported post-workshop instructional strategies. 

 

 
Figure 20. Pre- vs. post-workshop instructional strategies by percentage. 

How Instructional Strategies “Work” 

 Post-workshop survey responses indicate that faculty incorporate the new 

workshop strategies and ideas into their pre-existing conceptions about teaching and 
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learning and often refer to experiences in the classroom in making sense of the new ideas.  

Table 17 includes explanations for each of the most frequently reported teaching 

strategies, as well as the teaching beliefs represented in the response.    

Table 17. 
Samples of post-workshop teaching strategies and explanations  
Instructional 
Strategy 

Description of how strategy promotes student 
learning 

Lecture “The students need to have some foundations to 
build on, and to discuss questions.  Since I will 
chose [sic] the questions, I can best give 
necessary background” 
- Kacey 
 

Lecture Tutorial “Lecture Tutorials would put the [onus] of 
learning on the students, while decreasing the 
amount of time spent lecturing.  It would force 
the students to learn collaboratively and on 
[their] own, and to utilize instructor office hours 
more to learn.” 
- Emerson 
 

Ranking Task “The talking/writing is democratic – all voices 
are heard, They must commit and own the 
process…Writing allows one to organize 
thoughts…I only know what I think when I see 
what I write Teaching by telling is not 
effective…As in sports the player has to 
practice/play to obtain the skill not watch the 
coach lecture” 
- Manny 
 

Think-Pair-Share “Students are forced to make a 
decision/prediction by thinking about a concept 
on their own, then discussing w[ith] peers 
forces them to articulate and evaluate their 
ideas to apply to questions” 
- Lynne 
 

Other: Short videos 
 

“Videos punctuated by pauses for leading 
questions and cliffhangers, allows effective 
acquisition of information from the video” 
- Quinn 
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Comparing pre- and post-workshop responses for the sample case of one faculty 

member, “Octavia”, a representative of the typical participant, exemplifies these trends.  

Her teaching strategies and beliefs are shown in Table 18. 

 

 

 

 

Compared to her pre-workshop descriptions, those afterward are quite a bit shorter in 

length.  While they include approximately the same number of teaching beliefs, they 

were more teacher-centered (e.g. “making their own discoveries” vs. “gives students 

focused activities”) and behavioral in nature following the workshop (e.g. “[extend] their 

knowledge to a new situation” vs. “encourages interaction and debate”).  Octavia’s 

thoughts on these strategies seem less developed than those she reported prior to the 

workshop.  Further, while we see the same language used for “Out of class assignments” 

and “Lecture Tutorials” (i.e. students “understand…by extending their knowledge to a 

new situation” in the case of “Assignments”, while “Lecture Tutorials”, merely “extend 

their understanding”).  This suggests that Octavia is making sense of how Lecture 

Tutorials promote student learning in terms of her previously developed model for 

Assignments.  These trends in Octavia’s and other participants’ responses indicate that 

they are making sense of the new teaching strategies taught in the workshop in terms of 

Table 18. 
Octavia’s pre- and post-workshop teaching strategies and beliefs 
Pre-Workshop  Post-Workshop 
In-class activities that help them 
learn (not busy-work exercises) 

Lecture-tutorials 

 
Out of class assignments which have  
them apply their knowledge to new 
situations 

 
Think-Pair-Share 

 
Group discussion 

 
Clickers 
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their prior teaching conceptions, as expressed through common language on the pre- and 

post-workshop surveys.  Further, since they have had limited time to reflect on, and no 

time to implement these strategies in their classrooms, it would be expected that their 

descriptions of how these strategies work would be rudimentary, teacher-centered, and 

focused on more behavioral rather than cognitive outcomes. 

 In looking for correspondence between pre/pre and post/post workshop teaching 

strategies and pre- vs. post-workshop teaching strategies, frequencies were counted to 

determine whether there were relationships.  As seen in Table 19, most of the concepts 

did not correspond in either case, but keywords did.  This indicates that while faculty 

were using a wide range of explanations to describe the various teaching strategies they 

reported, and the explanations typically were only used for that teaching strategy.  On the 

contrary, for their keyword choices, they utilized similar words, both between pre and pre 

or post and post-workshop teaching strategies, and even more so for pre- vs. post-

workshop strategies.  This indicates that they were making sense particularly of the new 

teaching strategies using their pre-existing vocabulary.   

Table 19. 
Percentage correspondence between explanation concepts and keywords  
Comparison Does Correspond Does Not Correspond 
Pre/Pre//Post/Post Concepts 31% 69% 

Pre/Pre//Post/Post Keywords 70% 30% 

Pre/Post Concepts 39% 61% 

Pre/Post Keywords 81% 19% 
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 In addition to listing the three teaching strategies that best promote student 

learning and how they do so, participants were also asked to choose one of the three 

strategies that they would like to implement in their classes, and list barriers to 

implementing the strategy.  While the range of teaching strategies listed was very diverse, 

as mentioned previously, nearly two-thirds of these were workshop teaching strategies, as 

seen in Figure 21 below. 

 

Figure 21. First choice teaching strategy to implement. 

Barriers to Use 

On a post-workshop survey, participants were asked about the barriers they faced 

when thinking about implementing one of the three teaching strategies that they provided.  

Responses to this section were dominated with language referencing specific teaching 

obstacles.  Responses were clustered into five categories, “Time”, “Logistics”, “Student 

Response”, “Curriculum and Instruction”, “Personal”, and “No Major Obstacle”.  

Example quotations of each cluster are listed in Table 20.   
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Table 20.  
Reported barrier clusters, sample quotations, and frequencies (N=122) 
Barrier Representative Quotations Frequency 
Curriculum 

and 
Instruction 

“Assuming that the students have purchased the tutorial book, the 
biggest problem seems to me to be classroom management, and 
following through with the right kind of assessment.” 
 
“Designing effective lectures to get students ready for [Lecture-
Tutorials]” 
 

38 

Logistics “Cost” 
 
“The ability to write good questions” 

25 

 
Time  

 
“Getting a balance between lecture & tutorials in terms of time.” 
 
“Finding the time to do it AND be able to cover everything that I 
still want to.” 

 
23 

 
Personal 

 
“My inexperience with the strategy” 
 
“It takes time & energy to change.” 
 
“Probably me.  I am not always the best to work in groups 
myself” 

 
20 

 
Student 

Response 

 
“Student resistance to any collaborative activity” 
 
“Non-participation” 
 

 
18 

No 
Reported 
Barrier 

“None”  14 

 

The “Time” cluster describes barriers related to not having enough time to either 

learn or implement teaching strategies, or balancing time to cover content with time to 

incorporate new strategies.  The “Logistics” cluster describes expected barriers which are 

mostly external to the actual implementation of the strategy in a class (e.g. the cost of 

materials, class size, finding or developing good questions or activities).  The “Student 
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Response” cluster describes barriers related to the fear or expectation of student reactions 

that would undermine the strategy (e.g. poor group dynamics, students’ unwillingness to 

participate).  The “Curriculum and Instruction” cluster includes expected barriers arising 

during the planning and instruction of the curriculum (e.g. designing lectures around 

activities, classroom management issues).  The “Personal” cluster included faculty 

attributes were perceived to be barriers of implementation (e.g. fear, inexperience, 

difficulty of breaking habits).  Additionally, there was a fraction of participants who 

stated that they foresaw no barriers to implementing the chosen strategy.  These 

responses were categorized as “No Reported Barrier”.   

Figure 18 below shows the relative frequencies of barriers that matched the three 

workshop teaching strategies (Lecture Tutorials, Ranking Tasks, Think-Pair-Share) and 

other teaching strategies listed by participants.  Out of the 138 barrier responses, 105 

related to the workshop teaching strategies, the other thirty-three to other teaching 

strategies. Table 21 lists these along with the number of barriers associated with each.  As 

seen below, the most frequently reported teaching strategies were the three used in the 

workshop; however, the majority of these strategies refer to student engagement activities 

or discussion, the one exception being Lecture. 

As seen in Figure 22, the most frequently reported barriers for the other teaching 

strategies were those related to Curriculum and Instruction, followed by None, while the 

least frequent category of barrier was Personal.  The most frequently reported barriers for 

the workshop teaching strategies were those related to Curriculum and Instruction and 

Logistics, while the least frequent category of barrier was None.  
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Table 21.  
Barriers associated with major teaching strategies 
Instructional Strategy Number of Associated Barriers 
Lecture Tutorials 78 
Think-Pair-Share 16 
Ranking Tasks 11 
Lecture 5 
In-class Student-based Activities 5 
In class writing 4 
More questions 4 
Having to Explain/Justify answer 
to someone else 

3 

Collaborative Exercises 2 
Group Work Sessions 2 
Aligning assessment with goals, 
feedback on student learning 

1 

Breaking lectures up and 
interleaving student engaged 
activities 

1 

Clickers 1 
Discussion/Debate 1 
Hands-on/Kinesthetic activities 1 
Peer-based Instruction 1 
Visualization 1 

Note: Workshop teaching strategies are highlighted in bold italics. 

 
Figure 22. Comparison of types of barriers.  
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Whether such barriers actually had an effect on the attempted implementation of 

new teaching strategies in the classroom will be discussed in the next section addressing 

the post-workshop online follow-up survey and reported teaching strategies.    

“Heavy Adopters” 

 Analyzing the surveys of the five “heavy adopters”, they follow the same trends 

as other faculty survey results.  In the types of goals, their pre- and post-workshop 

strategies, their explanations of how the strategies work, as well as the barriers to 

implementation, their responses are typical of the responses of the other participants.  The 

only noticeable difference is the inclusion of more “workshop language” in their post-

workshop teaching strategy explanations than was typically seen.  Nearly all of their post-

workshop surveys included a noticeable reference to an idea or phrase used during the 

workshop (e.g. think-pair-share promoting student communication “in their own 

vernacular”, Lecture Tutorials “forcing them to confront their reasoning” or learning so 

that they ‘couldn’t forget if they tried’, and “giving them a clear description of what I 

expect of them & what I want them to learn”).  All of these ideas are not seen in the pre-

surveys and are ideas and phrases that were commonly used throughout the workshop 

when describing these teaching strategies.  

 One distinct difference between the heavy adopters as compared with the general 

workshop participants is that all five attended a workshop at least twice.  There were 10 

individuals total in the survey sample who submitted surveys for multiple workshops, 

making the heavy adopters a large percentage of these repeat attendees.  
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Post-workshop Online Survey  

In addition to the rankings of teaching strategies, current Astro 101 faculty 

participants were also asked to indicate how often they use and plan to use the various 

teaching strategies in their Astro 101 courses.  As shown in Figure 23, Astro 101 

instructor respondents reported using Lecture most often in their classes, but 

approximately 70% of the respondents indicated using Lecture-Tutorials at least once in 

their classes, and approximately 40% of the respondents reported using them at least once 

per week.  This is quite stunning given that only 1% of workshop participants listed this 

strategy on their pre-workshop surveys.  Further, results of this survey indicate that 

faculty reported using Lecture-Tutorials in their classes more often than almost any other 

teaching strategy.  Only lecture, labs, and homework were used more often.  Further, 

approximately 25% of respondents indicated using Lecture-Tutorials and Think-Pair-

Share, and approximately 20% indicated using Ranking Tasks at least once per class.  

Again, the only teaching strategies reported being used as or more often were Class 

Discussions and Lecture.     

Figure 23. Reported frequency of use of teaching strategies by faculty (N=41). 
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Participants were also asked to report how often they would use the various 

teaching strategies in their future classes.  As shown in Figure 24, more of the current 

Astro 101 instructors reported that they would use Lecture-Tutorials, Ranking Tasks, and 

Think-Pair-Share as least as frequently as they are using them now in their future classes, 

while most other teaching strategies remained unchanged.   

Figure 24. Reported future frequency of use of teaching strategies by faculty (N=41). 

Barriers to Use   

Reported barriers to the use of the reported teaching strategies fell into the same 

categories as those reported on the post-workshop surveys.  The only qualitatively 

different obstacle reported by these respondents was that they teach online courses, which 

made it difficult to implement the learner-centered teaching strategies espoused in the 

workshop.  Representative comments divided by thematic category are included in Table 

22 below. 
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Table 22. 
Barriers to incorporating workshop teaching strategies (N=39) 
Category of 
Response 

Selected Comments Frequency 

Student 
Response 

“I struggle to get the class engaged to the point 
that they'll willingly participate and become 
engaged.”  

“I deal with nontraditional students. Labs and 
field trips may conflict with family and work 
responsibilities.  Exercises like think-pair-share 
require a lot of guidance for this type of student. 
Ranking Tasks, while often very clearcut in 
physics, can be rather abstract in astronomy.”  

21 

Logistics “Finding a bank of questions which are 
conceptual and not trivial facts.”  

“Having enough activities for all the material I 
cover.” 

15 

Time “Time to make changes and the curriculum. I 
teach at a community college and have a heavy 
teaching load as well as lots of 
administrative/committee work.” 

“Time…I would like to do more interactive 
activities (e.g., Lecture-Tutorials), but I struggle 
to balance that with the need to cover the course 
material.” 

12 

Curriculum 
and 
Instruction 

“I have a large class of 50+ students, and I often 
find that the students in the back of the class are 
reluctant to participate in discussions.” 

“Keeping my students motivated and alert, 
especially in the 3+ hour classes.” 

9 

Personal “In lecture I still find it difficult to stop being the 
"talking head". I worry I show too many pictures 
or give too many metaphors. It is a struggle to 
find the balance of what is enough and I'm boring 
them now.”  

6 
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“I think the largest obstacle I have to overcome is 
within myself. I know certain techniques work 
and I want to use them all. If I try to incorporate 
too many of them at once, I don't do any of them 
correctly. It took a lot of practice, several 
workshops, and sitting in on other professor's 
lectures to implement Tutorials & Ranking Tasks 
in an effective manor [sic].” 

Online 
Teaching 

“I am teaching on-line sections of the course.  
Therefore, using any of the strategies is very 
difficult.” 

5 

None “None really” 3 
 

Heavy Adopters 

This section describes, individually and comparatively, the work of the “heavy 

adopters”.   These individuals were visited at their home institutions for one week’s 

worth of introductory astronomy courses.  Their classes were observed, field notes 

recorded, interviews took place mid-week, and their students were surveyed at the end of 

the week.  Each individual will be discussed in turn.  The intent to paint a more detailed 

picture of how these faculty incorporated the ideas and teaching strategies from the 

workshop into their classes and made them their own.  

First, the heavy adopters will be examined as a group before discussing each 

individually.  Based on the interviews with each, their goals for their Astro 101 courses, 

general ideas gained from the workshop, rationales for use of these, challenges and easers 

to teaching were explored.  As seen in Table 23, their dominant choices for each of these 

is listed.  Aspects which were most common to these five faculty were their goals for 

Astro 101, for students to gain knowledge and/or think like scientists.  Only one person, 
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Samantha Storm, had a very different goal for her class.  From the workshop, all five 

reported learning about the LTs, either as an addition to the curriculum or the pedagogy 

of how to implement them.  However, their rationales for using the LTs were very 

diverse, with each person having a distinct reason.  As with their rationales for use, the 

challenges and easers to their teaching in general were quite diverse.  For some, these 

were internally focused (e.g. self-implementation challenges, personal experience), but 

most were externally focused.     

Table 23. 
Comparison of “heavy adopters” goals, rationales, challenges, easers 
Pseudonym Goals for 

Astro 101 
Ideas gained 
from 
workshop 

Rationales 
for use of 
Workshop 
strategies 

Challenges to 
teaching 

Easers to 
Teaching 

Denise 
Seyfert 

Students 
think like 
scientists 

Curriculum 
of LTs, 
Pedagogy, 
Philosophy 
to discover 
 

Research Time Networking 

Marguerite 
Bertrand 

Knowledge Curriculum 
of LTs 
 

Faculty 
Networking 

Student 
Behavior 

Networking 

Phineas 
Black 

Knowledge Pedagogy of 
LTs, 
Perspective 
of teaching 
 

Ease Feedback from 
Faculty, 
Technology, 
Time 

“Canned goods” 

Rei 
Anayami 

Knowledge, 
Students 
think like  
scientists 

Curriculum 
of LTs 

Personal 
Experience 

Student 
Personal 
issues, 
Reaction 
 

Personal 
Experience 

Samantha 
Storm 

Meaning 
and personal 
relevance 

Curriculum 
of LTs 

How People 
Learn 

Self-
implementation 
of LTs 

School 
Administration 
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According to Colbeck et al. (2002), the motivational factors which related to 

faculty use of alternative teaching methods included their course goals, self-efficacy, and 

contextual beliefs.  Given that the LTs were designed to help students gain conceptual 

knowledge of astronomy, this teaching strategy is generally consistent as a group with 

their course goals.  While not a major factor, self-efficacy in terms of the implementation 

of the LTs was an issue for one individual, when asked about challenges to teaching.  But 

most of the challenges and easers were external and contextual, related to students, other 

faculty, resources available, and time.  These factors did not directly relate to the use of 

the LTs, but to their teaching in general, yet according to Colbeck et al. these factors do 

need to be taken into account when examining changes in teaching practice.   

Each individual will now be discussed in turn.  The start of each section (except 

for Marguerite Bertrand) begins with a poetic representation of their growth as teachers, 

their goals in teaching, and their perceived teaching role.  Following this introduction to 

each person as a teacher, a Teaching Vignette of their class including the use of the LT’s 

is given.  After these, the main themes gleaned from the interviews are discussed in turn, 

including Teaching Background, results of the Metaphor analysis, Teaching Goals, 

Workshop Consequences, a poetic representation of their self-reported use of the LT’s 

(for Denise Seyfert, Phineas Black, and Rei Anayami), and finally a summary for each 

person.    
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Denise Seyfert 

ON TEACHING 
 
One night, the last night  
I’d go through the questions  
And they’re yelling out answers.   
your students are smart, they’re not any different 
maybe I’m kind of good at this thing that I never thought to do. 
 
I love talking to students,  
about something I love. 
(That’s where my heart is; it’s up in space).   
teaching isn’t standing up and lecturing.   
It’s talking.  It’s dialoguing.  
conversation means more than one person is talking. 
and that doesn’t feel like teaching to me.  
 
What would I call myself?  
 
a tour guide.  
getting them to think like scientists,  
guiding them through inquiry.  
 
Oh, wow, where did that come from?  
 
We 
tiny  
little  
insignificant  
piece of mass.  
But we’ve got this brain.  
That makes us better than this star,  
just doing what physics tells it to do.  
 
Always ask the question.  Prove it. 
wonder why?  
figure it out.  
strive to figure out what it all means  
 
a year ago, I just thought I was telling people about out there,  
and all along,  
this other thing  
working its way through. 
 
still seeking, to collect all the knowledge  
still trying, to introduce more they can engage in. 
still struggle, because you can’t possibly do them all at once. 
 
THE workshops: an avenue to find where that bigger picture is.  
every workshop: because you don’t know when inspiration is going to 
come. 
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When did you know you wanted to be a teacher?   
I’ll let you know when that happens,  
but I love what I’m doing.   
this is where I’m supposed to be.  
And it doesn’t feel like I’m a teacher. 
 

Teaching Vignette 

Denise Seyfert’s Astro 101 classes take place in a temporary building on an 

otherwise permanent campus.  Her school is situated in a canyon, surrounded by 

residential areas.  It is green, well landscaped, and has a cozy feel, and is on the smaller 

side as community colleges go (approximately 10,500 students enrolled).  Her classroom 

is clean, new feeling, carpeted, with astronomy posters on the side and back walls.  Mini-

blinded windows on the side walls help light the room, and it has a roomy feel.  There is 

a white screen at the front center, and white boards on either side.  Individual chair/table 

combinations fill most of the space, approximately 55 of them are present in the room. 

 A computer and LCD projector are on a rolling cart, which Denise has set up prior 

to the start of class.  She is in her mid-twenties, which makes her older than most of her 

students, except for several in her Wednesday evening class.  In several of the classes I 

observe, she chats with students prior to class beginning, in others she does not, but 

readies for class. 

 Denise has an average of 45 students in her classes.  She begins class on time, 

asking students what the class did last time and whether they have questions.  In one class 

she takes attendance, in another she gives announcements.  A few students in the six 

classes chine in with topic areas (“Talked about light and telescopes”, “Radiation”) or ask 
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clarification questions.  This review goes quickly, within the first one to two minutes of 

class time. 

 Denise then asks the class to “take out a piece of paper for the quiz.”  In one class 

she gives very specific directions “Notebooks on the floor.  Get in the mood.  Take your 

time.  Only one sheet of paper out please.”  The quiz questions are projected one at a time 

on PowerPoint slides.  They are multiple choice questions.  “Question One.”  “Which of 

the following electromagnetic waves has the lowest energy?  If you’re thinking two hard 

about it, think about what you know.  Start with what you know.”  After the three quiz 

questions are asked, Denise tells the class, “Pencils down…ok, pass them forward.”  

Students are discussing the answers as they pass them in.  A female student nearby says 

to a peer, “I love this class.  I like actually get it.”  Once all the papers have been handed 

in, Denise is discussing the answers to the quiz.  She says to feel free to take notes, as 

questions will be on the midterm.  A male student asks, “Don’t radio waves travel 

slower?”  Denise responds, “What are radio waves?”  The student answers, “Light.”  

Denise responds again that they travel the same speed.  Denise then goes to the board and 

leads them through “building” the electromagnetic spectrum, “What’s next to violet?”  “I 

just heard the sequel to Fantastic Four is coming out, so going to hear about gamma-rays 

again.”  A male student asks, “Is Jessica Alba going to be in it again?”  Some students 

laugh.  Denise keeps up the line of questioning, “Which one has the highest frequency?  

How do you get a high frequency, what do you need a lot of?”  Students respond, 

“Energy.”  “If you don’t know instinctively, draw the wavelength…If you take a minute 

on the test to go through this…practice building that, I guarantee you it will help.”  
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Denise writes the different types of light on the board, Radio, Infrared, Visible, 

Ultraviolet, X-rays, Gamma rays as students provide each.  “You should be able to do 

this in ten seconds, maybe thirty seconds.”   

 It is fifteen minutes into the class and Denise begins an interactive lecture on how 

objects appear to move in the sky over the course of the day.  She asks rhetorically, “Why 

do stars rise?  Why does the moon rise?”, to begin.  For the next ten minutes she gives an 

interactive lecture.  Denise indicates she’ll start with something they know, 

constellations.  “What do you think a constellation is?”  A few students provide 

responses, “A picture of stars”, “An alignment of stars”, “A guide of stars”.  Denise 

listens intently.  “Traditionally, it is a picture of stars that you can tell a story about.  I’m 

offering you a new definition of constellation.  Remember I had you go look at Orion.” 

She draws the main stars of the constellation Orion on the board.  “Some people think 

astronomy is about the stories.  Is not, is astrology.”  The room is quiet as Denise 

lectures.  Many students are taking notes.  She advances her PowerPoint presentation.  

Her slides have pictures and diagrams of constellations with explanations and facts.  She 

points and gestures to the slides, asking questions.  “How many stars are there?  How 

many names do you need?  The final definition of a constellation is a region of the sky.”  

She describes the conventions astronomers use to name stars.  “What about companies 

where you can name a star”, a male student asks.  Denise replies that there are many 

catalogues astronomers have with stars, and that company has its own catalogue.  She 

tells the story of Hipparchus, an ancient Greek astronomer, who devised a system to 

describe the apparent brightness of stars.  “Remember, the white text of the slide is story, 
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the yellow text is important.”  She explains how Hipparchus’ system classifies the 

brightest stars as apparent magnitude 1 and the least bright as magnitude 6.  

“Astronomers do everything upside down and backwards.  You’re scientists now.”  “So 

the faintest star seen out in the desert is magnitude 6?”, a male student asks.  Denise 

answers.  After asking a few more questions of the class about magnitudes of stars and 

the sun, she moves on to another idea, absolute magnitude, “how bright the object is 

supposed to be.”   

 Using the example of a 100 watt and 50 watt light bulb, she asks questions to lead 

students through this idea of comparing absolute and apparent magnitude.  “Which is 

supposed to be brighter?  Can you make the 100 watt dimmer than the 50 watt?”  

Students provide answers, “with a dimmer switch.”  Denise qualifies the example, say 

“no dimmer…a long cord…just plugging in.  Now how can you make the 100 watt 

dimmer than 50 watt?”  Many students respond with variations on make it farther away.  

“Let’s practice,” Denise says. She writes an example on the board.  “Is this star supposed 

to be bright or faint?...get your handy-dandy voting machines.  One for bright, two for 

dim.”  Students vote with their fingers held in front of their chest.  Denise explains the 

relationship between absolute magnitude and distance.  “How do you make a faint star 

look bright?”  A student responds, “Bring closer.”  “Closer than what?”, Denise replies.  

The student expresses confusion.  “Let’s practice.  Grab your books.  Grab a partner.  

Take about 15 minutes.”   
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 A PowerPoint slide is shown with directions on how to complete the Lecture 

Tutorial, and the name of the particular tutorial, Apparent and Absolute magnitude of 

stars (p. 67-68).  The list of instructions is as follows: 

- Work with a partner 
- Read the instructions and questions carefully 
- Discuss the concepts and your answers with one another 
- Take time to understand it NOW!! 
- Come to a consensus answer you both agree on 
- If you get stuck or are not sure of your answer, ask another group 

In about 30 seconds, the whole class had formed working groups.  Students start talking 

near full volume.  Denise begins walking around the room, “Anyone not have a partner?  

Make sure you’re comparing answers with each other.” Students ask her questions as she 

walks by.  I hear her tell one student “Sirius.  It’s…called the dog star.”  A minute or two 

later she is talking to another student, telling him to “Start with what you know.”  She 

looks at the books of each group in turn. About 5-7 minutes into the activity she tells the 

class to “Make sure you are comparing answers with somebody.  Be careful on the 

reading, answer the question that’s being asked.” With many students I hear her asking 

them sequenced, narrow, leading questions, or giving tips on completing the activity.  

“You guys ok?  Can I see what you put for question 8, are you on different question?  

You guys are getting ahead of him.  Discuss…” Most students are looking at their 

Lecture Tutorial books, writing and talking. A student nearby references the 100 vs. 50 

watt light bulb example.  Some students are repeating or reading aloud questions. A few 

students are using their hands to gesture closer and farther away.  Denise continues to 

circulate around the room.  She turns back the page of one student’s book and then puts it 

back, checking. “Write so you’ll know when studying for midterm.” Denise reminds the 
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class that it’s important to write why because that’s what will be asked on midterm.  DS 

makes her way over to where a couple of disengaged students are sitting, a male and 

female.  The male students tells her he already did the activity.  Denise tells him he could 

work with the female student on it, but does not push it.  She walks away. Students are 

writing varied amounts.  Can hear Denise discussing with students nearby, “backwards, 

just make it backwards”. “How’s it going?...You might want to add…”  She says, 

“Questions? Questions?” as she walks by.  Hear a couple of students nearby discussing 

task.  “It’s gonna appear brighter because it’s closer.  That’s all I need to know because it 

makes sense to me.”  Denise is keeping track of the time, “Take two more minutes to 

finish up.  Two minutes, two minutes.”  She continues to walk around, checking on 

students’ progress.  Groups are beginning to finish. Denise writes on the board: The star 

Izzy is 4 pc away.  Mv=-1.  What is Mv? 

1) 0 

2) -2 

3) +10 

After two minutes she announces, “You guys are working so good and so hard I hate to 

interrupt, but am going to anyway.  I know I never give you enough time.  Get the phone 

number of person you’re working with.  Call them over the weekend.”  Hear a couple of 

students exchanging phone numbers. “Ok, let’s go back to lecture.” 

Denise asks if there are any questions.  A female student says she’s confusing 

herself with #6.  Denise asks about the last question, “What star was that?”  Several 

students answer at once, “The sun.”  Denise briefly reviews the main points of the 

tutorial.  She refers to the question she has written on the board.  She asks the class to 
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vote.  When only a few students do so, she urges them to.  “Cool.  This is actually worth 

talking about.  Find someone who voted differently and explain why you voted that way.”  

After about 40 seconds Denise asks the class to vote again, “Most of you had the right 

conversation.  If you don’t get it…come to office hours.  It will take me less than five 

minutes, to clear up all your questions.”  About an hour has elapsed in classes that last 

about one and a half hours.  Denise begins another interactive lecture, similar in style to 

the first, but this time on the daily motion of objects in the sky.  After a 10-15 minute 

lecture, she has students work on another lecture tutorial.  For this one she doesn’t have a 

class discussion, “when you’re done you can go.”   

Main Interview Themes 

Teaching Background 

Denise’s teaching background includes public star parties, outreach events, and teaching 

undergraduate astronomy labs.  Encouraged by an undergraduate advisor to pursue a 

career in astronomy and go into teaching.  “Dr. [C] always told me…you’re going to be 

such a great teacher, and I’m, like, no way, I’m not going to teach; I’m going to be an 

astronomer” (p. 45).  She didn’t choose teaching as a career until in graduate school.   

I didn’t necessarily like teaching labs.  When I was teaching labs, they got in the 

way of class work, of research, of the stuff I was there for…But…I’m not the 

kind of person that would just let a job fall to the side.  I’m going to show up and 

I’m going to do the best I can.” (p. 43) 
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However, in the process of teaching the labs, she began receiving good feedback from 

students and faculty and realizing “maybe I’m kind of good at this thing that I never 

thought I was going to do” (p. 45).  She reported never having had an “aha” moment 

about becoming a teacher, because as indicated in her poetic representation, she doesn’t 

feel that she is one.  “I’m just talking to people about something that I love” (p. 46).  

However, when she interviewed for her present position, “I really felt like this is where 

I’m supposed to be” (p. 46).   

 Denise, like the other heavy adopters was very professionally active, attending 

workshops and conferences, as well as networking with other faculty, which is how she 

learned of the Lecture Tutorials.  The weekend prior to the visit, she was at a teaching 

institute on writing student learning outcomes.  “I just learned over the weekend, actually, 

so I need practice on those” (p. 56).  As with the other heavy adopters, she is in a state of 

continual improvement of her teaching practice. “My current step is just perfecting my 

lectures and building new activities…I’d like to have some kind of activity for every 

topic that I teach.” (p. 75).      

Teaching Metaphor 

 As the poetic representation that began this section captures, Ms. Seyfert did not 

consider herself a teacher, rather the teaching metaphor that dominates her interview and 

view of teaching is that of a tour guide.  The most frequent metaphors in her language 

when discussing teaching exhibited this through language such as “going down the right 

path”, “move on”, “go through”, “coming up ahead”, “go back to”.  All these were 

metaphors of a journey with a particular destination in mind. 
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 Unlike the other heavy adopters, Denise came to explicitly state this metaphor 

towards the end of our interview.   

 What would I call myself?...The word guide comes to mind.  Because I feel like  

 I’m a tour guide for the subject, but I also feel like I’m guiding them through  

 inquiry, how to recognize that there’s a question and give them tools for how to  

 answer it.  And I just use astronomy as the examples. (p. 67)   

This is her role as she sees it, and she was quite surprised by this realization.  This quality 

of guiding students can also be seen in the vignette.  Her conversational teaching style is 

the mechanism by which she guides students.  This was seen throughout her teaching, but 

especially when working with students during the Lecture Tutorial portions of the class.  

 What is quite striking is how her students, in their metaphors, have picked up on 

this metaphor in describing her teaching style in their surveys.  Quotations from four 

different students reveal how strongly this metaphor is carried through her teaching 

practice. “Well often times our teacher will set us in the right direction, but will let us 

discover the answers on our own.” (Student 1) “The instructor is making sure that I am 

on the right track & I am learning.” (Student 2)  “I discover the answers, the way she 

makes you think with asking questions I know that lead to the answer I’m looking for.”  

(Student 3)  “She dosen’t [sic] give the answers on a silver platter we are pushed along to 

discover them ourselfs [sic].” (Student 4) 

Teaching Goals 

 Denise had three central goals for her classes, first for students to learn to think 

like scientists, “I try and get them thinking like scientists.  I don’t want them leaving my 
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classroom and taking things as they are.  Always ask the question.  Prove it.”  (p. 16).  

Second, for students to be lead down the right path to learning astronomy by her 

“directing their thought”.  Third, instilling confidence in her students,  

 I don’t want students to think that they can’t do my class…it just bothers me  

 when they say, “I’m not good at science.”  Well, it’s just you’re out of practice;  

 you just don’t have the tools to do it.  That’s why I’m here, to help you get the  

 tools to do the science. (p. 13) 

 Workshop Consequences 

 Originally, she learned about the Lecture Tutorials from meeting a workshop 

facilitator at a professional conference.  While she decided then to utilize them in her 

class that semester, she indicates that it was not until participating in a workshop that she 

learned how to use them “correctly”.  She also learned other teaching strategies in the 

workshop, such as about Think-Pair-Share, ranking tasks, and concept mapping, which 

she has been slowly incorporating into her classes.  But her most often discussed 

consequence of the workshop which she has adopted is the workshop approach to lesson 

planning, “20 minutes of lecture,…15 minutes of activity, 20 minutes of lecture, 15 

minutes of activity”, which was cited several times during our interview.  She also credits 

the workshop with having taught her successful implementation of the Lecture Tutorials, 

“what does a facilitator do…what do you do when; when is it okay to do; what happens 

if” (p. 29-30).  She also felt that she learned about the philosophy of having students 

discover the answers for themselves by working through the Lecture Tutorials. 
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I really tried to pay attention to [Randall] and [Juan] when they were saying don’t 

give them the answers; let them figure it out.  If you see an answer is wrong, that 

you know, two questions later it’s triggered to catch that,…let them come to 

it…let them make the mistake. (p. 10) 

She reported that her primary motivation for adopting and utilizing the Lecture Tutorials 

were the research results she has seen which showed gains in student achievement 

following the use of these techniques.  As she reported in our interview, “the primary 

decision for using them was seeing the statistics” (p. 6).  This rationale she also reported 

sharing with her classes.   

I said [to the students] the reason why we do [Lecture Tutorials] is because I’ve 

seen data that...I can sit up here and talk and you can get 50 percent of the 

knowledge, and by you actually working through a problem, you get 70 to 80 

percent of it. (p. 5) 

While Denise used the Lecture Tutorials as written, not choosing to change them in any 

way, the types of conversations she had with students, encouraging them to “start with 

what you know”, and using specific questions to lead them to the answer as seen in the 

Teaching Vignette, were not only specific to her, but also reflected her teaching metaphor 

of tour guide.  An approach she took not only during the LT’s, but throughout class time.  

In her own words, these were the main features of her LT implementation. 
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USE OF LECTURE TUTORIALS 
 
20 minutes of lecture, 15 minutes activity,  
20 minutes of lecture, 15 minutes of activity.   
  
you should be talking  
check your answer, the one before.  
help them through 
be ready to tell them,  
 
start with what you know, 
only answer the question you’re asked,  
don’t add words.   
 
if you don’t grade them, how do we know?  
I got better at not saying yes or no. 
 

I am actually checking  
 
smaller groups,  
standing there looking at them for a moment  
hearing the conversation   
the right conversation, on the right path, then I’ll move on.   
drastically wrong  
then I jump in.   
 

and check with another group. 

Summary 

Denise Seyfert’s approach to teaching was that of a tour guide leading students 

through learning by way of conversation starting with what they know, using the ideas of 

lesson planning and the Lecture Tutorial strategy from the workshop to help her students 

learn astronomy.  In her class, the LTs were the basis for her lessons, which she designed 

around.  They were in many ways, a map for her and her students to follow through the 

course. 
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Phineas Black 

ON TEACHING 
 
a long road.  
 
the initial paradigm  
the canned talk,  
pre-assembled, put together,  
to fill an hour. 
 

And then realizing,  
this is not a one talk conference,  
they want three of these a week. 

 
and then 
why am I telling  
when I should start asking. 

 
“does anybody know”,  
thrown out into the blackness of the lecture hall,  
reach one or two,  
the rest along for the ride.   

 
But you get good at that,  
you get practiced,  
when to stop, when to ask,  
use a stick and a carrot. 
 

the Aha moment,  
a good question they’re getting wrong,  
you’re in the right place.  
you’re supposed to get stuff wrong,  
that’s what science is about. 
Aha, they really don’t understand  

 
a turning point.  

 
they are not us. 

 
a very one sided conversation that  
slowly  
started  
to involve 

   
these things  
stuck in their minds 

 
I want them to understand, where they are.   
the universe  
knowable,  
quantifiable.  
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we can calculate  
we can’t visit. 
 
not just know, but experience   
And I will guide them,  
from the terrestrial to the celestial. 
 
the guide on the side, helping them get through 
not the sage on the stage. 
 
I’ve heard famous instructors walk out of lecture and say,  
I’m half a lecture behind. 
 

how do you even know? 
 
always try new ways,  
or back to traditional ways, 
you were once a scientific genius,  
you just don’t remember because you were wearing diapers. 
 

keep moving 
 
Don’t think it ever really ends.   
 

Teaching Vignette 

 

 Phineas Black’s Astro 101 class takes place in an older building on a large, 

suburban campus.  His classroom is a small rectangle, with doors at the front and back.  

The only window is an even smaller rectangle cut in the back door.  There are astronomy 

posters and demonstration materials hanging from the ceiling.  A permanent lab table 

with a sink is situated at the front of the room and there are white boards on the front 

(South) and side (East) walls, with a chalk board on the West wall. 

 Prior to the start of class, Phineas is setting up the LCD projector and his laptop.  

He begins class on time with announcements about the homework and other matters.  

Then he begins a series of Think-Pair-Share questions and voting.  He projects three 

multiple choice questions on PowerPoint slides, asking students to vote on each question 
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with letters printed on cardstock, by holding up their choice in front of them.  After they 

vote, he asks them to talk with their neighbor about the question, then vote again.  After 

the second question, he tells the class “Education research says telling you the answer 

doesn’t making any difference.”  A student in front of me says under his breath, “Yes it 

does, it makes you feel better.”  Fifteen minutes has elapsed in the class thus far.   

He transitions to a lecture, giving a brief outline of the rest of class.  The 

PowerPoint slide he is showing is entitled “Learning Goals”.  A question on the slide asks 

“How does Earth’s daily rotation cause objects to ‘move’ across the sky?”  He uses 

PowerPoint slides to show examples while elaborating on them.  The slides are visually 

rich with pictures and some text.  He uses a globe to demonstrate.  The pace is quite fast, 

some students are taking notes, but most are not.  “I know this is confusing, which is why 

we have a tutorial for you to work on.  I’d like you to get into groups of no more than 

three.”  He turns the lights out to show an animation of how the night sky looks and 

moves from different locations on Earth (their home city, Northern Canada, Mt. 

Kilamanjaro).  “This is what helped me understand.  I’m giving you four or five different 

perspectives here.”   

He hands out photocopies of the Motion lecture tutorial.  “Let’s do both sides.  

Will give you twelve of your Earth minutes to do ten questions.  You can ask me 

questions.”  Students immediately move their chairs to get into groups and talk with each 

other.  Phineas starts moving throughout the class.  To a student working alone he asks, 

“Who are you working with?”  The student reports that he is working alone.  “Ok, as long 

as youre alright with that.”  Phineas announces “it should be loud in here.”  While 
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students are working, the animation is slowly moving in the front of the room, the night 

sky from their home city.  Phineas remarks to one group, “This group is kind of quiet.”  

He walks over to a group nearby.  He is interacting mostly with a male student in the 

group who is asking questions.  Phineas refers him to the hands on a clock and their 

motion.  Students are negotiating answers,  reading questions to each other.  He remarks 

to the class, “It’s good to see lots of dotted lines with arrows.”  With one group, he helps 

them to kinesthetically work out the motion using the globe, and invites the class to do 

the same.  A student nearby who is working alone is not really working, in contrast to 

those working together in groups.  Phineas goes to the board.  “For those who are 

confused about the directions on a compass,” he draws the cardinal directions on the 

board.  “Another five minutes.  You should be starting the second page.”  Phineas is 

working with a group of students, listening, asking them some questions.  “Read what 

you wrote.  Can anything ever set in the west?  Can anything ever set in the east?, he 

asks, then gives a brief explanation.  He tells the group, “I’m glad you’re writing lots and 

lots.”  He shifts his attention again to address the whole class.  “Even though I’m rushing 

you, you should be filling the space between questions…Record your moments of 

genius.”  The group sitting nearby is saying aloud, “They’re next to each other, they’re 

not on the phone, they’re next to each other.”  “How he gives us five minutes and expects 

us to write?  Don’t have time.”  Another student in the group is saying, “I agree with 

Student 2 because B is circumpolar and never sets or rises.”  A student in another group 

nearby says she thought this class was going to be easy, but is hard.  “Please finish up”, 
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Phineas announces.  He is changing the animation.  “While I’m making a fool of myself, 

finish up.  Try to learn this by heart.  Ok, regrouping time.” 

 Phineas leads a class discussion of each question’s answer.  About 15 

minutes has passed since they began the Lecture Tutorial.  Phineas elicits answers from 

students.  “People in the back, how did you answer?  In your words?”.  He gently corrects 

them, as needed.  “This is simple stuff, but we’re going to build on it.”  Three minutes 

before class ends, students are starting to pack up.  “Don’t go anywhere yet.”  He projects 

a multiple-choice question on the screen, akin to those he used at the start of class.  “If 

you are standing in the Northern Hemisphere, and looking toward the South, how would 

the stars appear to move over the course of the night?”, he reads aloud.  “Please vote.”  

Students vote on it with their colored card sheets.  “We have some A’s, some 

B’s…Looks like most of you’ve got it.  The right answer is A.”  Phineas asks students to 

pass in cards, but hang on to the Lecture Tutorials.  Students leave through the back door. 

Main Interview Themes 

Teaching Background 

 Having completed his entire education, including his doctorate outside the U.S., 

he came from a very standards-based educational system.  However, his father, made the 

transition from a career as a chemical engineer to an adjunct community college teacher 

when he retired.  Phineas reported that having this role model “made my transition 

easier” (p. 3).  Phineas Black’s initial teaching experience was giving talks to other 
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astronomers at conferences, and then began teaching undergraduate physics and 

astronomy during his postdoctoral research experience here in the U.S.   

 As his poetic representation indicates, his evolution as a teacher was from that 

initial conference talk format to a conversation.  He also has been very involved with 

astronomy outreach in K-12 schools, which is where he learned more about kinesthetic 

activities that he also uses in his undergraduate astronomy courses.  “I [want] to…break 

them out of being passive audience and that involved doing cooky things like making a 

paper towel solar system and so on” (p. 8).  He regularly attends professional 

development workshops and networks with other teachers, searching for “canned goods” 

as he calls them, ready-made and tested materials and activities that he can customize to 

suit.   

Teaching Metaphor 

Phineas Black’s central teaching metaphor was that of an expedition leader.  

Similar to Denise Seyfert’s language, Phineas’ teaching metaphors were dominated with 

journeying metaphors.  However, the language he used was much more open-ended, 

“pace yourself”, “carried along”, “go through”, “go (with)”, “slows down”, “choose 

trap”, “guide”.  While he did not say this as strongly as Denise, he did state during our 

interview that he wanted to be “the guide on the side, not the sage on the stage”.  

However, his focus was more on helping students develop their own ideas and path, so to 

speak, which can be seen through his teaching vignette.  He gave students multiple ways 

to experience the material (e.g. animations, kinesthetic demonstrations, lecture, pictures, 

Lecture Tutorials).  During the Lecture Tutorials particularly, he gave students tips for 
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how to complete the tasks, and asked questions, but ultimately put the responsibility on 

the students to “record your moments of genius”, emphasizing using their own words.  

Students were able to ascertain Phineas’ teaching approach of expedition leader 

with language about finding their own meaning, solving their own problems, in essence, 

finding their own path.  “I am able to come up with a meaning in my own words” 

(Student 1).  “Because we are able to figure out the problems on our own.” (Student 2)  

“Let’s me get hands on and to use my own mind.” (Student 3)  What is so fascinating 

about this case, is that students had worked with Lecture Tutorials for the first time the 

week of this visit, which meant that already they had established this opinion as to the 

value of this teaching strategy and how Phineas used them. 

This idea of an expedition leader was strongly expressed in his overall approach 

to curriculum planning.   

Unlike most instructors, I do not have a week by week content list…on the 

syllabus.  I tend to…just go…I’ve heard other instructors, certain famous other 

instructors, walk out of lecture and say, I’m half a lecture behind.  And my 

response is, how do you even know?  How do you keep track of that stuff?  And 

there have been times when…I’ve just got…to the solar system and that’s it and 

we haven’t got to all the other stuff, black holes.  Time’s up.  And I don’t mind. 

(p. 22)    

He also indicated, “I change things all the time,” and was very experience oriented.  “A 

lot of the students are in this class because they’ve had some negative experiences about 

science and I think you have to take that into account…you have to give them the 
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opportunity of some positive experiences.”  Overall, Phineas reported the general role of 

being “the guide on the side, not the sage on the stage”.  But this goes much deeper, to 

the complexity and uncertainty of the leader of an expedition, rather than a guide with a 

necessarily particular destination.  

Teaching Goals 

The central goal for Phineas’ Astro 101 class was for students to gain knowledge 

about astronomy in a broad sense.  “I want them to understand…where they are in the 

universe” (p. 36), “to have an understanding of Newton’s laws of motion” (p. 37), “that 

the universe be knowable, that it be quantifiable…not just know that, but to experience 

that” (p. 41-42).  He also wanted students to gain confidence and have a positive 

experience in the class.  “I don’t want them to feel like doing science is a punishment, I 

want them to feel like doing science is something that with help, that they…can do some 

of it” (p. 27).  He has found that many students who take his class don’t think they can do 

science.   

I poll them on the first day…do you think that everyone has an innate ability to do 

science.  And they say no.  A lot of them say no…I tell them, well, you were once 

a scientific genius, you just don’t remember because you were wearing diapers. 

(p. 36) 

He also recognized, however, the complexity of teaching and the varied outcomes of his 

class.  “You end up teaching astronomy, you end up teaching some students how to be a 

student, you end up teaching some people how to behave socially” (p. 28). 
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Workshop Consequences 

Phineas reported learning about the Lecture Tutorials and details of their 

implementation during the workshops.  “There was a question at the workshop, should 

we have forced marriages, shotgun weddings?...If you offer these people the opportunity 

to work with others and they still choose not to that you should let them work by 

themselves” (p. 7).  This idea was seen in practice in the vignette above.  He also reported 

the affirmations he received during the workshop from other faculty were beneficial.  “He 

said, you know, if that’s what excites you and it works for the students, sounds great.  

That was a nice affirmation” (p. 13).  

His primary motivation for adopting and utilizing particularly the Lecture 

Tutorials was the ease of incorporating them.  “I do like using ‘canned goods’, like the 

Lecture Tutorials” (p. 23).  Phineas reported using a wide variety of ‘canned goods’ from 

various sources in his teaching, from lecture slides of other faculty, to Styrofoam ball 

kinesthetic activities from K-12 astronomy outreach in which he actively participates, to 

applets, planetarium software, Think-Pair-Share, and Lecture Tutorials. 

However, not all of his experiences in the workshop were positive.  “I felt stupid a 

lot of the time…I remember thinking the first day, I’m a bad teacher” (p. 40).  At times, 

Phineas felt at odds with the ideas espoused at the workshop, particularly with respect to 

the Think-Pair-Share technique.    

I learned…that I’d been doing Think-Pair-Share all wrong.  Or at least what they 

call Think-Pair-Share.  I was frequently using that technique as a pre-testing, pre-

instruction technique...and I was told, well that’s an elicitation, not what we call 
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Think-Pair-Share…I would use that to try to expose misconceptions,…and I still 

would intend to do that even if it’s supposed to be called by another name.  (p. 6-

7) 

While Phineas used the Lecture Tutorials generally as written in the book, and described 

in the workshop, his implementation, as with the other heavy adopters was unique.  He 

reported shortening some or using two in one day at times on different topics.  The types 

of conversations he had with students, encouraging them to “record their moments of 

genius”, and using tips, questions, additional information written on the board, 

kinesthetic globes, and animations, for them to choose from and utilize reflected his 

teaching metaphor of an expedition leader.  In his own words, these were the main 

features of his LT implementation. 

ON THE LECTURE TUTORIALS 
 
I want the canned goods that I can change  
 
with a lecture you can pace yourself  
It is ready to go, warmed over.  
warmed over again,  
my own creative and emphasis on it.  
and then,  
imbed the lecture tutorial  
giving over more of the pacing. 
 
they do not get it until they have to work through.  
dialogue and discussion helps,  
Do things with their bodies.  
throw a question back.  
tell stories, use analogies.  
 
Sometimes you’ll have groups who won’t speak up,  
But then if you just lecture,  
you could have large groups who misinterpret  
and have no idea.   
 
So the Lecture Tutorials at least give me more feedback, 
if a lot of them choose the trap, the misconception, 
they let you know. 
get them to think through ideas  
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and express them.  
 
“record your moments of genius” 

Summary 

Phineas’ approach to teaching was that of an expedition leader, using all the tools 

and tricks in his teaching armamentarium to help students explore astronomy, without 

necessarily a set destination in mind.  For him, the LT’s were one more tool in this 

toolbox, rather than a map to get to a specific place.   
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Rei Anayami 

ON TEACHING 
 
When I was little, I was a giant nerd.  
I thought, a teacher would be a great thing to be,  
 
but I got pushed away from it by many.  
my advisor – my parents,  
my mom said, that would be beneath you.   
 
and I felt sad,  
felt like a failure because I wanted to be a teacher. 
 
when I started teaching, fill up time  
what can I do to get them through this period.   
And now, it’s more,  
here’s the topic,  
here’s what I want them to learn,  
here’s what I want them to get out of this class. 
 
And I’m hoping that, it will be  
here’s what I want them to get,  
here’s the test to see whether they got it,  
and here’s how I can improve the next time.  
 
if students, develop an interest 
have the knowledge  
to interpret,  
maybe point out to their friends, their kids  
hey, look at this.   
It lifts everybody up a little.   
 
astronomy makes you feel hopeful,  
everywhere you look there’s  
war,  
and famine,  
and disaster,  
but astronomy gives us something to shoot for.   
 
Go forward courageously  
always go forward and never stop learning. 
and have a whole lot of fun. 
 
for me, teaching is the best thing I can do  
it’s in me somehow,  
was just inside me all the time.  
would have come out sooner or later. 
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Teaching Vignette 

 Rei Anayami’s Astro 101 classes take place in a new building that would not be 

out of place in a corporate park.  Rei’s classroom looks more like a large corporate 

meeting room with carpeted floors, long tables, padded swivel chairs, permanent 

instructional technology, an attached computer lab, and large windows across an entire 

wall.  The room is well-lit and spacious.  Her students were more ethnically diverse than 

those of the other four heavy adopters.   

 Rei began class by recording attendance for the class quietly to herself.  She 

hands out student feedback forms for the student who will be giving a presentation today 

based on an image from the Astronomy Picture of the Day website, while the student 

prepares at the table.  Rei indicates there are answer handouts for the previous class’ LT 

on the back table, and hands out graded LTs with one participation point grades on them.  

Rei gives the presenting student the go ahead to begin.  The female student, Vicky, starts 

by saying she didn’t know what to pick, so she picked the one on her birthday.  “It was 

taken in Namibia, they left the camera shutter open.”  She also says that there is a picture 

like this in their textbooks.  Her presentation lasts about 2 minutes.  Rei asks if there are 

any questions.  When no students respond, Rei asks what direction is the camera 

pointing.  Vicki says she doesn’t know, and Rei proceeds to explain.  She collects the 

feedback forms from students and gives them to Vicki.   

 Following the student presentation, Rei says that she has a thought question.  She 

projects a PowerPoint slide with the question, “Why don’t people glow in the dark?” with 

answers “a) People do not emit any kind of light.  b) People only emit light that is 
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invisible to our eyes.  c) People are too small to emit enough light for us to see.  d) People 

do not contain enough radioactive material.”  Rei tells the class, “you’re welcome to 

discuss with the person near you”, and reminds them of how to vote with their fingers 

held in front of their chest.  “One, two, three, vote.”  Most students appear to be voting, 

Rei is scanning the room.  “Most people got b.  And that is the right answer.” 

 The slide is advanced and now reads “Today’s Lecture Tutorial” with its name.  

“Please grab the Types of Spectra sheet…Work for 10 minutes.  If you get finished, start 

the reading assignment…You can use the textbook and work together.”  A male student 

asks if it’s due right now.  Rei responds that they will hand it in.  She sets a timer on her 

computer for 10 minutes.  Students begin working, some in pairs or small groups, some 

alone.  While students are working, Rei checks in with the student who will be presenting 

next class, she sets up for the demonstration they will be doing after the LT.  A male 

student starts walking to the front of the room where she is setting up, she meets him 

halfway.  He asks a clarification question and returns to his seat.  Another male student 

walks up to the front to Rei who is standing at the IT table and expresses uncertainty 

about a question.  “I was going to choose 2.”  She explains about the question, and he 

returns to his seat.  Rei continues to work while the students do.  A couple of other male 

students raise questions, one about the atmospheres of planets around other stars, the 

other about a question in the LT.  Rei answers with concise explanations.  The timer 

chimes.  “The little computer gong says that was 10 minutes.  So, could you please pass 

them to the middle and I will collect them.”  She collects the LT papers. 
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 “Now we get to the fun part of the class.  Anyone know what these are?”  She had 

asked each student to pick up a spectroscope on their way into class, and was now 

explaining what they were, how they acted like “little prisms”, and how to use them to 

look at light sources.  Students began looking through them at the fluorescent lamps.  A 

male student asks what you can tell from the colors.  Rei asks what types of spectra there 

are.  Students reply with the answers as she writes them on the board.  She asks the class 

based on what they’ve seen in the spectroscope at the fluorescent lamps, what type of 

spectrum is it, referring to their textbook.  She asks what is in the lamps, students reply 

“gas”.  She explains how light is created in the lamps by referring to electrons going “up 

for a while” and then “comes down.”  A student asks a series of questions, the last, “What 

would the sun look like?”.  Rei asks the class to vote on this after discussing for a minute 

with the people around them. 

 After students vote, Rei remarks that “it’s all over the place.  So let’s go look.”  

She takes the class outside to look at the sun through the spectroscopes.  When the 

students return, she explains the type of spectrum they saw.  Then she shows a few 

different light sources, directing students to look at them, what they should be seeing and 

how they need to use their spectroscope.  Rei indicates that “the point is for every 

element, each element has different lines.”  She shows a PowerPoint slide of what the 

sun’s spectrum looks like with a telescope.  Then transitions into the next portion of the 

class, “math practice”, asking students to take notes.  She asks them to write down the 

questions and answers she will write so they will know what to do when they go back to 

study.  She writes a problem on the board while students take notes, going through it 
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step-by-step.  A male student asks what units the answer should be in on the test.  Rei 

responds that it wouldn’t matter.  She wraps up the problem, asks students to put the 

spectroscopes on the back table as they leave and says “see you on Friday.”     

Main Interview Themes 

Teaching Background 

 Despite being pushed away from teaching, as shown in her poetic representation 

above, Rei persisted with her teaching and had a quite eclectic teaching background and 

extensive personal experience compared with the other heavy adopters.  She taught 

English abroad for two years between graduate programs.  She had both positive and 

negative teaching experiences during her graduate program.  She was a teaching assistant 

for a “multi-disciplinary, year long course” related to life on Earth and in the universe.  

This course was co-taught by four faculty and several other teaching assistants.   

It was amazing, because we, as TA’s, we sat in on all the lectures.  We got to see 

everybody’s teaching style.  We had weekly meetings when we discussed what 

we were going to do…it was like a crash course in teaching…because you got to 

see what everybody was doing, and it was really transparent in a way that never 

before or since have I experienced. (p. 29) 

In contrast, she learned how not to teach from her advisor.  “Being a TA [Teaching 

Assistant] for my advisor’s classes in graduate school and sitting in on his lectures were 

very informative, because I would never teach like he taught” (p. 28).   
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While a graduate student, she participated in a series of yearly workshops for 

young astronomers who also planned to be educators on teaching astronomy through 

inquiry.  She engaged in these workshops repeatedly, and even taught a workshop her 

final year with the program.  She also enrolled in a college science teaching course at 

another university and participated by telecon.   

Teaching Metaphor 

 The teaching metaphor that dominates her interview is that of a courier. Rei’s 

teaching metaphors were dominated with giving and receiving metaphors, using words 

such as “give”, “take”, “get”, “put”, “own”, to describe her teaching, and referring to 

student “pigeon holes” in which to put knowledge. However, as an example of the 

complexity of the ideas surrounding teaching, there was a stark contrast between Rei’s 

metaphors referring to lecture and her explicit language referring to laboratory classes.  

When she discussed lab classes, she often spoke of use of inquiry and students 

discovering answers.   

If there could be some way to make the…labs more inquiry based, such as stick 

up a picture of the Pleiades right at the beginning of the lab and say, what is this?  

What do you want to learn about it?  What are some questions?...put people into 

groups based on what kind of questions they want to answer…help the students 

answer their own questions…that would go a lot further…towards them owning 

both the knowledge and process of inquiry. (p. 19) 

This dichotomy was something that her students also indicate through their metaphors on 

their surveys.  “In many cases I lean toward an a[n]swer to a problem and later the 
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answer is given to me” (Student 1).  “We always get the answers later after we’ve tried it 

on our own.” (Student 2)  “I discover answers on my own, but there are answers given as 

well.” (Student 3)  Like Rei herself, her students’ metaphors have courier elements about 

being given or receiving knowledge, but also contained elements of inquiry.    

Teaching Goals 

 Rei’s central goal for her lecture classes was for students to gain knowledge, so 

that they might use it in the future. “One of the things that I would love my students to be 

able to do, or want to do…is have the tools when they leave to follow astronomy and 

understand astronomy articles written for popular consumption” (p. 21).  Her secondary 

goal was for students to learn to think like scientists, particularly with respect to 

quantitative problems.  “I’d love for them…to gain greater problem-solving skills, 

especially in quantitative problems” (p. 22).  “I really would like my students to have a 

good sense of the physicality of some things…for example, I’d love for them to be able 

to solve a simple problem with distance, time and velocity…just because it’s something 

that we actually do use in our day-to-day lives” (p. 24).   

Workshop Consequences 

Rei gained ideas about curriculum during the workshop, such as an impetus to 

make her classes more active, and suggestions for how to do so.  “I would 

say…participating in the workshops definitely has pushed me to try to incorporate more 

active learning in my classes and make it more active” (p. 6).  She also credited the 

workshops with teaching her new techniques.  “I learned a lot of these techniques that 
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I’m using now.  And because they can be used with any sized classes, I use them in all 

my classes.”  Rei used not only the Lecture Tutorials, but also voting with Think-Pair-

Share.  

Her primary motivation for adopting and utilizing these techniques, in particular, 

the Lecture Tutorials, were her personal educational experiences.  Her prior teaching 

background, seeing examples, as well as experience as a student.   

The research that supports that students don’t learn a lot from lecture also 

parallels my own experience in being a student, and I feel that if I had been give 

more opportunity for interaction…I would understand better the concepts that I 

had been taught in undergraduate astronomy (p. 5).   

Like the other heavy adopters, she has tailored the Lecture Tutorials to suit, particularly 

by changing their length. 

I don’t feel like I’ve tweaked a whole heck of a lot…I feel like I’ve…tried to 

follow the plans as given, and I’m just trying to see whether or not they work for 

my students.  Some of the Lecture Tutorials I have shortened.  For instance,…the 

lecture tutorial pages that I gave, there are actually some more pages to that 

exercise that I didn’t give students because,…they’re studying planetary 

astronomy, not stellar. (p. 9) 

As shown in the vignette, she prefers not to interrupt students while they are working on 

the Lecture Tutorial.  Rather allowing them to come to her with questions, when needed.  

She also provided a handout with an answer key to the tutorials the next day in class.  

This was consistent with her metaphor of a courier delivering knowledge and skills to her 
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students, by way of the lecture tutorials. In her own words, these were the main features 

of her LT implementation. 

ON THE LECTURE TUTORIALS 
 
if I had been given more opportunity  
for interaction,  
I would understand better.   
 
I’ve, tried to follow the plans as given,  
see whether or not they work for my students.  
 
usually, they, take their time  
I look at them to see how far – how well people are doing.  
I call time  
 
the workshops pushed me to incorporate more,  
make it more active.   
 
the goals of inquiry  
intersect  
with the goals of active learning,  
they’re complimentary. 
 
I’ve, tried to experiment putting students in groups  
I try to explain why,  
I’d really like you to work with different people,  
you take on a different role,  
it helps you learn for yourself.   
And some are really resistant.   
 
I’ve backed off, I don’t want to,  
complicate the learning process.   
 
if I had been given more opportunity  
for interaction,  
I would understand better.   
 

Summary 

Rei’s approach to teaching was that of a courier, wherein an exchange of 

information took place between her and her students.  For her, the LTs were one way for 

students to receive knowledge and skills about astronomy.  However, merely looking at 

this one element of her teaching simplifies a complex situation.  In describing labs, she 



 178 

uses words such as “put” and “owning”, which are consistent with the courier metaphor, 

but then gives what could be considered a textbook description of an inquiry lesson.  This 

is a good example of the complex interchange between teaching ideas and practices.  
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Samantha Storm 

ON TEACHING 
 
Teaching, an accident 
Astronomer, by accident too  
mother said, “you would be a good teacher” 
 
Just a job 
a shift that took place 
only thing that kept me going  
the perfect job  
 
Do what I do, and I like what I do 
You could do it if you wanted to 
go do what you want. 
 
Everything is relative. 
Pick what’s relevant, let them choose, 
it matters what perspective you’re coming from 
They need something to latch on to 
 
I don’t see myself as all that important 
don’t feel that I have a global impact 
but look at how many students come through my classes  
You can see when the light bulb goes off  
Hope they would share it with a few 
 
get more people on board 
 
It’s not the destination, it’s the journey 
 

Teaching Vignette  

 Samantha Storm teaches at two campuses of her college.  One, a large, well-

landscaped, suburban campus, the other a very small satellite campus with only a few 

buildings, also suburban and nicely landscaped.  On the main campus, her classroom is a 

rectangular room with about 40 desk/chair combinations, chalkboards on two walls, 

cabinets, and maps.  On the satellite campus, her room is a large, well-lit, lab-style room, 

with ten long, permanent lab tables and sliding chairs, surrounded by cabinets, counters 
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with sinks, and geology and biology posters.  Both rooms have permanent computers and 

LCD projectors. 

 “Alright.  Let’s get back into it…our friend the EM spectrum…most are your 

friend.  Last time we were having a lively discussion.”  She briefly reviews the “things 

you do need to be responsible for.”  A male student asks “Are wavelengths changed by 

refraction?”  Samantha answers his question.  She holds up a slinky to demonstrate 

wavelength of waves.  After asking if there are any questions, she asks students to get 

into groups of three to five and on paper answer a question she will show on the slides.  

She gives additional directions, “You’ve got about seven minutes to do it.  Explain how 

you know the answer.  At least three people or else it’s not a meaningful discussion.  Got 

to commit and write it down.”  She reveals the slide with the question “Which travels 

fastest?  Radio waves, UV light, Infrared radiation.  How do you know?” and students 

immediately form groups and begin working, talking full volume.  Students are 

negotiating, explaining themselves.  “Maybe we should look in the book?”  While 

students are working, Samantha is looking through a stack of LT books, writing notes on 

a piece of paper.  Then she starts walking around to groups.  Students are overheard 

discussing the question.  “It doesn’t matter what the frequency or the wavelength is.”  

“You have any idea?”  “But why though?”  “Because they’re all light.”  Samantha is 

going around to different groups asking them what they think.  “Talk to me.  What do 

you got?”  “Photons travel at the same speed which is the speed of light.”  She replies, “I 

think I’m moving on.”  To the class, “Remember there are no trick questions in this class, 

only questions of understanding.  You’ve got to commit…If you’ve got to screw it up, 
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screw it up now, not on the test.  Must be able to say how you know, why did you pick 

what you picked?”  After about 10 minutes, Samantha calls the group back, “Ok, let’s 

take a look.” 

 “Raise your hand if your group picked radio waves.”  One group raises their 

hands.  “Usually one group picks radio.”  She does the same for UV and IR.  “Some of 

you didn’t raise your hands.  A male student answers, “Because wavelengths have 

nothing to do with speed…they’re all light.”  “Ding, ding, ding,” she replies.  A female 

student asks, “What if the speed is not constant and now frequency and wavelength are 

changing.  Then what?”  Samantha answers the question.  “More questions?  Ready to 

start moving on?”  Samantha collects the papers.  “Brief detour.” 

 She shows a slide with the names of different types of light and windows fully, 

partially, or not at all open.  “Here’s why you’re not worried about x-ray lotion, or 

gamma ray lotion.  The moral of the story is different parts of the spectrum penetrate the 

atmosphere by different amounts.”  A few students ask questions.  Then Samantha says 

they need a little bit of practice with this.  She hands back the LT books, telling the group 

it was for a participation grade and was worth 10 points.  The PowerPoint slide has been 

changed to a slide that has the title and page numbers of the LT on it.  Samantha 

describes the LT, that telescopes are partially funded by tax dollars, and that they will 

decide between telescopes.  A male student asks, “How much?  In the billions?”  

Samantha answers that the budget of NSF is in the billions, but that is the whole NSF 

budget, and they need to pick and choose.  For example, if someone wants to build an x-
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ray telescope in your backyard, is that a good idea?  “Work with the same groups.  Don’t 

spend too much time, about 10 minutes.”   

 Students begin to work quietly at first, but talking with neighbors.  They are 

making comments.  “How high are these in the atmosphere?”  “It would be good if they 

showed clouds.”  “Where’s the black hole though?”  A male student goes up to Samantha 

at the front of the room where she was writing the assignment for next time on the board, 

to ask her about the hole in the atmosphere above Antartica, and if they need to take that 

into account.  Samantha answers with, “There’s an ozone hole, but don’t make it harder.”  

A couple minutes later Samantha begins walking around, asking how groups are doing.  

A few students ask questions as she walks around.  One female student asks about a 

specific question.  Samantha responds with “because it penetrates partially.”  Then asks 

the student, “Is that an effective use of money?  Because?”  To the whole group she asks 

them to look at 4c.  “This is a good problem.”  She asks students for answers asking them 

“because” in order to have them explain themselves.   

 “Ok, it looks like everybody’s doing really well.”  She asks if anyone has a 

question about the LT.  A male student says, “They’re fun.”  Samantha tells the group she 

had a colleague who sat on a telescope allocation committee and had a case where a team 

wanted to look at the Large and Small Magellanic Clouds which were only visible from 

the Southern Hemisphere.  She asks about the LT, “which ones were really stupid?”  

Students respond with answers.  “What about the x-ray telescope in Antarctica?”  She 

asks for students’ answers, and then elaborates on them.  About fifteen minutes has 

passed since beginning the LT.   
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 Samantha advances the PowerPoint slide to one on Doppler shift.  She 

demonstrates the effect with a student and a slinky.  She asks students questions about 

what happens to the wavelength if she moves towards or away from the student still 

holding the slinky.  The class responds.  This demonstration takes about five minutes.  

She advances the slide to show the title of the next set of activities “Ranking Tasks – 

Doppler Shift #1, Lecture Tutorials – Doppler Shift, Part I”.  She tells the class to only do 

the RT with the “choo choo train” and only Part I of the LT.   

 Students again get into groups right away and are talking much louder this time, 

reading the questions aloud, discussing, explaining.  A male student clarifies with 

Samantha, “We’re supposed to do the train sheet?”  She replies, “Yeah, train sheet and 1st 

part of LT.  We haven’t covered all material to finish it yet.”  She is walking around to 

groups, asking “Why?  Do you know why?...Because frequency and wavelength are 

related how?”  She sees a couple of male students’ work.  “You guys don’t have 

anything?  That’s bad.”  A group nearby is having a discussion.  “Picture when you’re 

inside a car.  If you honk the horn, inside hears the loudest.”  “This is a train…” “Half the 

words in here are metaphorical.”  “So you think its C, A, B for sure?”  “Yeah, don’t 

you?”  “Yeah, I guess.  But why?”  “The person hearing the horn is not going to hear it as 

loud as you.”  Another group is likewise negotiating.  “Don’t you think it’s A, C, B?”  

“That’s what I thought first, but then I looked at the wavelength.”  “Where the 

wavelength?”  “Because when you have shorter frequency, you have longer wavelength.  

Make your own decision, it’s just a gut feeling.”  Samantha is walking around.  “Yes, put 

whatever you think it is.”  She continues to walk around looking at students as they work.  
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Another student remarks, “This one is getting shorter like she showed.  This one is 

getting farther away.”  Samantha responds, “It’s not the distance that matters, it’s the 

motion.”  After 10 minutes, Samantha gets the attention of the class and is going over 

answers by questioning.  “If you’re moving with the source, what will you perceive?  

Why is that?  How did you know to pick c?  What about d?”  She uses the slinky to 

demonstrate the answer to one of the questions.  “The answer you should have is d.”   

 “There’s one more thing we need to talk about today.”  She changes the slide and 

begins a lecture on “Light as a stream of particles” and the photoelectric effect.  Not 

many students are taking notes, but rather listening to Samantha explaining and asking 

leading questions (e.g. “low frequency, what means for energy?”, “What about radio 

waves?”).  The mini-lecture has lasted about 10 minutes.  She briefly reviews the 

assignment for next time and tells the group that they would be playing with optics next 

time.  

Main Interview Themes 

Teaching Background 

 Samantha reported that for her becoming a teacher was “an accident”, like 

becoming an astronomer.  In graduate school, she mostly held grading responsibilities, 

ran help sessions, and taught astronomy labs once a week for undergraduate courses.  

Like Denise Seyfert, Samantha considered these responsibilities “just a job” at first 

though it was one she felt she could do, until “a shift took place”, wherein she became the 

person in charge of the labs.  In this new role, it was her responsibility to rewrite the 
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laboratory curriculum.  Her supervisor, a prominent astronomy educator, approved of 

what she did.  Her student evaluations were good, and towards the end of her time in 

graduate school, she reported that she “really focused 99% of my energy on teaching” (p. 

3).     

 In the job description for her current position, they were searching particularly for 

someone to help develop lab courses.  Having been hired and in her position for three 

years, she reflected back on her evolution as a teacher, starting out with lecture because 

she was “programmed to” (p. 7).  But she noted that she is “definitely more interactive 

now” (p. 7) and is “able to read students better” (p. 7), claiming “I wasn’t paying 

attention” (p. 7).  Once she realized she should be, she “didn’t know what to look for” (p. 

7) until she observed faculty acting as students in the workshop who were “playing their 

roles beautifully” (p. 8), and it was then that she realized “You can see when the light 

bulb goes off…that’s what I should be looking for” (p. 8).   

 In addition to attending the workshop, she also has developed her teaching by 

receiving help from other colleagues and supportive administrators at her school.  She is 

also very reflective of her own learning and trying to understand why students have 

problems learning.  For example, when she has taught physics she was very aware that 

students were having trouble learning Newton’s Laws of Motion.  “Why, why is this such 

a huge problem?” (p. 8), her self-reflection lead her to realize that gravity is always on 

and there is always air resistance, so she went in search of everyday examples on Earth 

that would help her students, and found a website with video clips, which she 

incorporated into her classes.  Once she made this change, she reported that “they were 
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totally getting it” (p. 8) and that students “need something to latch on to…real world” (p. 

8).      

Teaching Metaphor 

Samantha’s central teaching metaphor was that of an expedition leader.  Her 

dominant metaphors included metaphors such as “get on board”, “come through”, and 

“journey”.  While there was not a full transcript to work with, these dominant metaphors 

were from the notes taken verbatim from our interview.  She also reported that she 

wanted students to find their own way in her class and reporting that she expresses in her 

classes “it’s not the destination, it’s the journey you take to get there” (p. 10).  She feels 

her job is “to make it accessible”  (p. 9) and get more people on board with astronomy 

and science. 

As with Samantha’s own metaphors, her students’ metaphors also referred to 

elements of expeditions and journeys in their responses.  “We are encouraged to discover 

the answers, but we are not left in the dark if we don’t know” (Student 1).  “There are no 

‘free’ answers in this class, so you have to discover them yourself” (Student 2).  “My 

teacher does not just give us the answers she gives us the tools to get to the answers” 

(Student 3).  “She doesn’t give us direct answers but she points us in the right direction 

and tells us when we have discovered the right answers” (Student 4).  

Teaching Goals 

The central goal for Samantha’s lecture classes were for students to gain meaning 

or personal relevance from their experience through astronomy.  Ultimately, she wants 
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students to “pick what’s relevant to them and let them choose…what’s relevant to their 

life” (p. 8).  As a result, as shown in the vignette, she uses personally relevant examples 

and leads students in this process.       

Workshop Consequences 

Ms. Storm’s primary gains from the workshop were the strategy and 

implementation of Lecture Tutorials, Think-Pair-Share, and ranking tasks, as well as the 

realization of what she should be looking for in terms of student behavior.  Her primary 

rationale for adopting and utilizing these strategies was knowledge of how people learn, 

“You learn better by doing rather than hearing about doing” (p. 5), and “interacting is 

crucial” (p. 5).   

Samantha’s modifications were mostly to the Lecture Tutorials and Ranking 

Tasks themselves.  She would tell students not to complete certain questions “because I 

don’t feel it helps them any” (p. 6) or “I think it confuses them more” (p. 6).  She would 

also give them more information, for example, comparing force equations on the board to 

help them through a gravity and Newton’s Laws of Motion tutorial.  Sometimes she 

would combine a Lecture Tutorial and Ranking Task on the same concept, as she did in 

the vignette, shortening each.  Like Denise, Samantha “center[s] the lecture around the 

Lecture Tutorial” (p. 6), making it the central feature in her lesson planning.  

Summary  

Samantha’s approach to teaching was, similar to Phineas’, that of an expedition 

leader, to help students explore astronomy and develop personal meaning of astronomy, 
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to help students find their own path.  While she, like Denise, used the LTs as the 

backbone of her course, planning her lectures around them, she would modify them by 

excluding certain questions, combining LTs and RTs on a topic, or giving them 

additional information, in effect blazing her own trail with these strategies. 

Marguerite Bertrand  

Teaching Vignette 

Marguerite Bertrand was teaching a class each at the campus where Phineas Black 

and Samantha Storm taught.  She taught in the same room as Phineas, and the same 

satellite campus room as Samantha.  Prior to class beginning she was chatting with 

students, greeting them by name as they entered and asking how they were.  “Ok, let’s 

start.”  She describes the “plan” for the class.   A student asks about the picture of the 

day.  She pulls up the astronomy picture of the day.  “Look at the colors.  What is this?”  

She asks the class a series of questions about the image.   

After a few minutes of discussion she begins her lecture using mostly textual 

PowerPoint slides.  She shows an animation of a planet exhibiting retrograde motion.  

“It’s like passing a car on the highway”, she analogizes.  She briefly interjects some 

astronomy history about Copernicus and Tycho Brahe.  Then she begins explaining 

Kepler’s Laws of planetary motion, punctuating her lecture with questions posed to the 

class, “What’s an ellipse?”, “Do you remember when the Earth is closest to the sun?”  

Students respond, “January.”  “Why is February the shortest month?”  She writes a few 

notes on the board.  “If Jupiter was at Earth’s location, how long would it take to go 
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around the sun?”  Marguerite explains when there is little response from the class, 

breaking up the question into steps they can answer.  “Let’s make sure you understand 

Law 2 and Law 3.”  She gives directions for working on the LT, “Groups of three as 

usual…You have about 25 minutes to do those two LTs.”   

Students quickly begin working in groups, talking at a conversational level.  

Marguerite begins walking around, looking at students work as she checks in on groups, 

asking them how it’s going.  To one group she asks, “Do you agree?  What do you think 

Ernie?”  “Very good.  You all convinced?  Do you think the area of these two triangles 

are the same?”  Students are discussing, “I think it would be A and B because it’s 

smaller.”  “I think C to D.”  Marguerite continues to walk around checking in with groups 

and asking probing and leading questions.  “Estimate.  You can do this.  Which piece of 

pie would you rather have?  There is no perfect right or perfect wrong.  Well there is 

perfect wrong, the very small one.”  As students work through the LT, they can be heard 

reading the questions out loud.  “What do you think?  Are you convinced?,” Marguerite 

continues.  After about eighteen minutes, Marguerite directs the class to take five more 

minutes to work on this one, then move on to the other, noting that it is shorter.  She 

refers to the textbook to help students answer questions.  A student asks about a particular 

question.  Marguerite asks probing questions to lead the students to the answer.  “Can 

you explain that to Sam?  Are they moving faster here or faster at…?”  The student 

replies that she doesn’t know.  Her partner helps Marguerite answer the question.  “I’ve 

told you what I have to tell.  Now you have to be convinced.”  Students are restating the 

laws in their own words.  After twenty more minutes, Marguerite pulls the class back 
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together and asks if they have any questions about the LT.  A student remarks, “I love 

astronomy.”   

Marguerite displays a multiple choice question on the screen and asks students to 

please read the question, then she looks at each student in turn to get their vote, which 

they indicate by holding up their fingers in front of them.  She then asks the students to 

“talk to your neighbor and convince them you’re right.”  Students discuss for about 20 

seconds, then Marguerite asks the class for the answer, and end the instruction for this 

lesson. 

Main Interview Themes 

Teaching Background 

 Marguerite, like the other heavy adopters, has a wide variety of teaching and 

outreach experiences in her background.  During graduate school she taught laboratory 

classes, gave public presentations, and as a TA graded and held office hours.  She 

reported that giving public talks to amateur astronomy clubs “made me want to be a 

teacher” (p. 3), and that she felt comfortable in sharing “knowledge, experiences, [and] 

enthusiasm” (p. 3).  She also had experience tutoring a high school student “just for fun”.  

Additionally, at the time of our interview, she had been the “Big Sister” to a sixteen year 

old young woman who is dyslexic for nine years, which she felt prepared her to work 

with diverse students. 

 She reported that the main way her teaching has changed over time is that now 

she “talk[s] less, lecture[s] less” (p. 3) in order to decrease or reduce the “number of 
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things [students] ingest”.  She feels that this way students “learn less, better so that it 

sticks” (p. 3).  Marguerite credited Samantha Storm as having a great influence on her 

and her teaching, since as an adjunct working at the same school as Samantha, they co-

planned their first Astro 101 courses together.  She also talked with Phineas Black about 

teaching, since she was also an adjunct at his school as well, a school where she is now a 

tenure-track faculty member.  In working with Samantha, she indicated that without 

working together to plan their classes she, “wouldn’t have been as confidant” (p. 2) and 

that she relies on that “personal support from colleagues” (p. 3). 

 Since she was starting from scratch, as she put it, in planning her lecture course 

with Samantha she felt she didn’t have anything to change.  She reported that it was 

obvious to her the you can’t lecture for three hours, which was the length of her class, 

and that she “would have figured something out” in terms of making the class more 

active, but that the LTs were already prepared and had a logic to them, and addressed 

misconceptions.  A strong AHA moment that she had had about her teaching is “when I 

finally see a problem or phenomenon the way they see it” (p. 4), and hoped that this 

would continue in the future.  She reported that it “is gratifying to be a teacher” (p. 4) and 

feels that as a teacher “your work is appreciated” (p. 4).  In the future, she hopes to have 

the course planned out so that she knows what the “pitfalls” are and “how to address their 

difficulty” (p. 4).  Ultimately, she would like to run the class by knowing what’s going to 

happen at the beginning of the semester and “be able to anticipate” (p. 4) that. 
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Teaching Metaphor 

It was not possible to tease out a primary teaching metaphor from Ms. Bertrand’s 

interview, however she had elements of journeying metaphors seen in the interviews of 

other faculty, as well as that of ingesting and feeding.  Metaphors among her students 

also were multi-faceted, and included journeying, as well as figuring things out. 

“We are led in the right direction on answers but we must come to all of the answers 

ourselves” (Student 1).  “I feel that when I come to find the answer I do it on my own but 

am sometimes wrong.  She then helps me reevaluate my answer if I am wrong and then I 

figure it out” (Student 2).  “We do group work that allows us to figure out what answers 

are” (Student 3).   

Teaching Goals 

The central goal for her lecture classes is for students to gain knowledge.  She reported 

that she would like her students to have a sense of our place in the universe, that we live 

on a “regular planet around regular star…in [the] galaxy” (p. 4); to be able to listen to 

scientific news and “get what’s going on” (p. 4); and to correct their misconceptions.  She 

also had goals for her students to think like scientists.  This included “want[ing] them to 

be curious” (p. 4), hoping that she would either start or “feed the fire of their curiosity” 

(p. 4), and cognitive skills, “I want them to learn to think” (p. 2).    

Workshop Consequences 

Ms. Bertrand gained ideas about the LTs and TPS during the workshop, and learned 

about other ways of teaching (e.g. “kinesthetic interactive activities”).  In her teaching at 



 193 

the time of the visit, she said that she relies on the LTs in her classes.  Her primary 

motivation for adopting and utilizing the LTs was two-fold.  One reason was working 

with Samantha in co-planning their classes.  The other was that she reported working 

through the LTs was like the process of science to her, in which you have evidence, you 

stop and think, go discuss with other people, in other words “exchange, discuss, 

reflect,…correct” (p. 2).  She recognized that her students “have a hypothesis in their 

mind” (p. 2), for example how moon phases are caused by the shadow of Earth on the 

moon, and that they need to do something to correct this.  In addition, she reported that 

they “rely so much on us [teachers]”, but she “doesn’t want to be [the] only source”, she 

“want[s] them to be source for themselves” (p. 2).   

Summary  

Like the other heavy adopters, Marguerite had her own unique way of utilizing 

the LTs.  She knows the questions with which students have problems.  For her, the 

direction in the workshop to tell students to “come to office hours” if they were having 

trouble with the LTs didn’t work, which is why she gives them more than the 

recommended time.  She also reported that when students complete them outside of class, 

they “don’t do them properly” (p. 2), that there well made but “need to be done with 

supervision” (p. 2).  During the tutorials, she reported that she struggles with how much 

feedback to give to groups, that at time she will address problems on the spot.  As seen in 

her vignette, she, like Samantha, encouraged students to find their own answers and build 

their own meaning, their own path, making her similar to an expedition leader in her role. 
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 Conclusions 

 The purposes of this study were to explore what faculty gained from participating 

in this faculty development workshop.  Overall, faculty seemed to gain awareness of 

teaching strategies, which they reported to and were observed to utilize in their classes.  

How they adapted these strategies to their own classes corresponded with their overall 

teaching approach.  More specific findings will be discussed in the next chapter, along 

with implications for practice.   
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CHAPTER 5: DISCUSSION AND IMPLICATIONS 

In this chapter, the major findings of this study will be discussed, and the 

associated implications for faculty development practice will be explored.  The chapter 

will conclude with future research directions and a final look at the language of faculty 

development research. 

Study Findings  

Finding #1: The workshop goals reported by faculty participants on pre-workshop 

surveys indicated that 84% of the goals were teacher or teaching-focused rather 

than learner- or learning-focused. 

 Faculty have been reported to possess a spectrum of beliefs about teaching, from 

the idea of teaching as a transmission of knowledge to teaching as the encouragement of 

knowledge creation or learning (e.g. Kember & Kwan, 2002; Kane, Sandretto, Heath, 

2002; Martin, Prosser, Trigwell, Ramsden, & Benjamin, 2000).  Pre-workshop survey 

responses on goals for the workshop are consistent with these findings.  

Finding #2: Faculty participants reported barriers to the use of teaching strategies 

that were more external (e.g. curriculum and instruction, time, logistics, and student 

response) than internal (e.g. personal). 

 Workshop teaching strategies had a higher number of logistical and personal 

barriers reported than non-workshop teaching strategies, and non-workshop strategies had 

a much higher number of faculty respondents reporting no associated barriers.  Barriers 

reported on the post-workshop survey and the follow-up online survey were similar in 
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nature.  Many of these barriers have been previously reported (e.g. Stevens, 1988; Cuban, 

1999; Sunal et al, 2001; Henderson & Dancy, 2007). 

Finding #3: Faculty participants who are regularly utilizing workshop teaching 

strategies (a.k.a. “heavy adopters”) reported development in their teaching 

approaches over time. 

 Richardson’s (1990) assertion that “teachers change all the time” (p. 16) was 

supported explicitly through interviews with the heavy adopters.  This is consistent with 

the body of literature on the development of faculty as teachers.  Models of the stages 

college teachers undergo as they develop as teachers have been put forth by a number of 

researchers (Mann, Arnold, Binder, Cytrynbaum, Newman, Ringwald, Ringwald, & 

Rosenwein, 1970; Axelrod, 1973; Fox, 1983; Sherman, Armistead, Fowler, Barksdale, 

Reif, 1987; Pratt, 1992; Kugel, 1993; Nyquist & Sprague, 1998; Biggs, 1999; Robertson, 

1999; Hebert & Loy, 2002; Akerlind, 2003; Ramsden, 2005).  All of these models 

describe development of college teachers’ beliefs and practices from a teacher-centered, 

transmission model of teaching, to a student-centered model focused on student learning. 

Finding #4: Faculty participants listed a large number of instructional strategies 

that help students learn on pre- and post-workshop surveys.  Further, post-

workshop surveys included workshop teaching strategies to a much higher extent.   

These findings were seen in both pre- and post-workshop surveys.  A large range 

of types of teaching strategies were reported.  There were specifically one hundred 

twenty-one pre-workshop teaching strategies and eighty-seven post-workshop teaching 

strategies listed by the 130 respondents.  It is likely that these numbers reflect an 
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underestimate of the extent of the teaching strategies known to faculty participants, as 

they were only asked to provide three strategies that best promote student learning. 

Faculty participants were able to readily articulate these teaching strategies and list them 

within the fifteen to twenty minutes afforded them at the beginning and end of the 

workshop.  This implies that these strategies are galvanized in the minds of the faculty 

participants. On the post-workshop surveys, a large number of faculty respondents 

counted the teaching strategies practiced during the workshop among those that best 

promote student learning, compared with a relatively small number at the start of the 

workshop.  In addition, the interviews with and observations of the five identified heavy 

adopters revealed a constellation of teaching techniques upon which they drew and 

utilized in their teaching.   

This finding supports results by Henderson (2008), who reported increased 

awareness of the Lecture Tutorials (LT’s) as a consequence of a workshop for new 

physics faculty.  It is also consistent with a study by Dunkin (2002) that expert college 

teachers “were able to draw upon almost twice as many strategies for enhancing their 

students’ learning and they were able to elaborate upon those strategies as though they 

knew much more about them” (p. 55) over novice college teachers; as well as results by 

McAlpine and Weston (2002), who studied experienced college teachers and found that 

“the professors were nearly always able to describe, often in great detail, the rationale, 

the knowledge they used, in monitoring and decision making” (p. 66) in their teaching.  

This finding adds to the growing literature that indicates college faculty possess depth in 

their pedagogical knowledge. 
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Finding #5: Online survey faculty respondents reported using workshop teaching 

strategies about as frequently as most other common teaching strategies, and 

indicated they would continue to use them at least as frequently in the future. 

 This study indicates that faculty respondents gained awareness of new ideas and 

teaching strategies by participating in the workshop, and many reported using these 

teaching strategies in their classes on a regular or semi-regular basis.  Further results 

indicated that the “heavy adopters” were observed to use workshop teaching strategies.  

This is consistent with other self-reports of changes in teaching practice documented in 

the faculty development literature (e.g. Rust, 1998; Henderson, 2008), as has been noted 

in faculty development literature reviews (Levinson-Rose and Menges, 1981; Weimer 

and Lenze, 1991; Emerson and Mosteller, 2000; Amundsen et al., 2008). 

Finding #6: Faculty participants provided diverse explanations for how different 

teaching strategies help students learn. 

 Typically, explanations for how teaching strategies help students learn varied for 

most faculty participants even for teaching strategies reported by the same individual, 

though keywords used were similar. This suggests that faculty ideas are 

compartmentalized when it comes to how each strategy helps students learn, but 

overarching goals of the strategies are similar.  This finding suggests that the structure of 

faculty knowledge about teaching is highly complex.  While studies by Dunkin (2002) 

and McAlpine (2002) have shown that faculty have a depth of knowledge about teaching 

strategies, how that knowledge is structured and organized, however, has been largely 

unexamined.  
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Finding #7: Heavy adopters held a wide variety of ideas about teaching related to 

teaching goals, ideas gained from the workshop, reasons for using workshop 

strategies, and teaching challenges and easers. 

Woodbury and Gess-Newsome’s Teacher-Centered Systemic Reform Model (TCSR) 

identified personal factors, such as, previous educational background, experience, 

continuing professional development, and demographics that are reported to mediate 

change in faculty teaching.  In this study, many of the contextual factors that arose in 

faculty participant surveys and heavy adopter interviews as teaching barriers, easers, or 

elements of teaching development are those listed in Table 24. In the model put forth by 

Colbeck et al. (2002), motivational factors, such as, goals for teaching, self-efficacy, and 

context beliefs were identified.  Similarly, in this study, these factors were identified 

among heavy adopter teaching ideas.   
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Table 24.  
TCSR model contextual factors and finding seven 
Factor Examples 

Broader Cultural 
Context 

• Professional organizations, grant initiatives 
• Reform documents 
• Teacher development 
• Textbooks and teacher materials 
• Structures and cultural norms of interaction, goals of 

schooling, and behavior 
• Demographics of target population 

School Context • Type of institution 
• Student and staff demographics 
• Daily, weekly, yearly schedule 
• Organization of physical space 
• Technology 
• College president  
• Cultural norms of interaction, goals of schooling, and 

behavior 
Department and 
Subject Area 
Context 

• Subject area 
• Teacher and department demographics 
• Physical location and organization 
• Teachers’ class load, daily and weekly schedule 
• Department chair, dean 
• Cultural norms of interaction, goals of schooling, and 

behavior 
Classroom 
Context 

• Physical organization of the room 
• Class size, duration, and time of day 
• Textbooks, materials, and assessments 
• Technology 
• Student demographics, abilities, and personal 

expectations 
• Cultural norms of interaction, goals of schooling, and 

behavior 
Note: Factors indicated by faculty during this study are in bold italics. 

Finding #8: Each heavy adopter was using workshop teaching strategies regularly in 

his or her classes following their attendance, and retrofitted them in accordance 

with their own teaching approaches.    
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Heavy adopters modified their implementation of the LT’s, as identified during 

the classroom observations and reported during interviews.  These modifications indicate 

that faculty took what they experienced in the workshop and incorporated it into their 

personal ideas about teaching, and teaching practice.  This is consistent with the work of 

Nasmith and Steinert (2001), indicating that where specific teaching skills or strategies 

are concerned, even relatively short “exposures” to new ideas can be related to changes in 

teaching practice.  

Further, the specific ways the LT’s were retrofitted corresponded to and were 

found to be consistent with heavy adopters’ teaching metaphors.  While the previous 

work exploring the connection between faculty teaching approaches and practices is 

sparse, the studies that have been conducted in this area show consistency between them 

(e.g. Martin et al., 2000; Hativa, 2001). 

At the primary and secondary levels, the question of how teachers incorporate 

new teaching strategies has been studied for decades.  Stanley (2004) reported results 

found by Sanders and McCutcheon (1986) describing teachers’ “process of development 

as teachers selecting and using practices that they think will be successful” (p. 458).  Of 

particular importance to this study is their finding that teachers “may modify a new or 

existing practice or way of thinking to better fit the circumstances under which they are 

teaching” (p. 458).   

Olson (1981), studied how eight teachers implemented an “innovative” science 

curriculum concluded 

An innovation is in the eye of the beholder.  What the innovator makes of  
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the innovation simply isn’t what the user will make of it.  How teachers do their 

work is usually well-related to what the teacher thinks is important in that work.  

The use of innovative ideas will be appraised in relation to the existing goals and 

techniques of the teacher.  (pp. 3-4) 

Randi and Corno (1997) point out that “For those who see teaching as a complex task 

responsive to the dynamic contexts of classrooms, change involves more than just the 

replication of others’ innovations” (p. 1173).  They, instead, promote the idea that 

teachers are “curriculum makers” and “innovators” in their own right.   

 The idea that teachers will adapt or retrofit teaching ideas or strategies they gain 

from professional development efforts, particularly workshops, has been well 

documented (Hord et al., 1987; Loucks-Horsley et al., 1998).  A number of studies have 

examined how college faculty have individualized their teaching either individually 

(Stevens,1988), or as a consequence of faculty development (Henderson, 2008; 

Henderson & Dancy, 2008; Offerdahl, 2008). 

Finding #9: Heavy adopters’ teaching metaphors were dominated by travel 

language, indicating that these faculty approached teaching as a journey.  These 

metaphors were consistent with those provided by their students. 

 College faculty teaching metaphors that feature travel have been documented in 

Fox’s (1983) traveling theory stage of development as teachers, as well as Martin and 

Lueckenhausen’s (2005) study of teaching approaches.  Faculty approaches to teaching 

have been associated with student approaches to learning (i.e. beliefs of teaching as the 

transmission of knowledge are significantly correlated with students taking surface rather 
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than deep approaches to learning) (Gow & Kember, 1993; Gibbs & Coffey, 2004).  The 

latter study associated a faculty development program with significantly lower reported 

levels of students taking surface approaches to studying.  However, this study may be the 

first to document consistency in teaching approach metaphors between teachers and 

students.    

Methodological Contributions 

 According to Aristotle (as cited in Tate, 2008), “Some people do not listen to a 

speaker unless he speaks mathematically, others unless he gives instances, while others 

expect him to cite a poet as witness” (350 B.C.E., Book II, Part 3).  Each of these three 

representations provides a distinct perspective with which we can better grasp the whole.  

In this study, diverse methods were used to both analyze and represent data and results in 

order to paint the landscape of consequences of this particular faculty development 

workshop.  

Graphical Text Analysis   

In addition to frequency tallies, a number of graphical representations were 

utilized throughout this study to find patterns, including matrices, histograms, pie charts, 

and connection circles.  While resources on qualitative research methods vary in their 

discussions of graphical data analysis; from simple matrices (e.g. Marshall and Rossman, 

1999; Berg, 2004) to other techniques such as, histograms, flow charts, cognitive maps, 

and dendrograms (Miles and Huberman, 1994); more often, data, including textual data, 

are being represented in novel ways to reveal patterns and trends (e.g. Lengler & Eppler, 

2007; Aumann, 1999).   
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 The graphical analysis techniques used in this study were selected for their utility 

to make sense of large quantities of text or numbers.  Numerical data are often translated 

into graphical representations, but this is less common for large sets of textual data.  The 

choice of the connection circles, in particular, was a tool used to find relationships 

between concepts and keywords within the explanations of how teaching strategies best 

promote student learning amidst the large quantity and variety of textual data derived 

from the pre- and post-workshop surveys.  This method was successful in helping to 

expose patterns in the data that may have otherwise gone unnoticed.  

Metaphor Analysis 

As was demonstrated in chapter 2, metaphors have been connected with and 

representative of faculty teaching approaches and roles. The analysis of metaphorical 

language in this study, like those of Fox (1983), Munby (1986), and Martin and 

Lueckenhausen (2005) differs from other teacher or teaching metaphor studies.  Most of 

the other research cited in this area (e.g. Carter, 1990a; Tobin, 1990; Bullough & Stokes, 

1994; Amundsen et al., 1996; Johnson, 2006) analyzes explicit metaphors recognized by 

teachers, while this study focuses on the implicit metaphors embedded in teachers’ 

language, as described by Lakoff and Johnson (1980).  Both of these methods are fruitful 

for discerning teaching approaches, though the implicit method used in this study, though 

more time-consuming, is able to be used with any teaching-themed written or spoken text 

of reasonable length. 
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Poetic Representation 

Several authors have used or written of the value of poetic representation of 

interview data (e.g. Richardson, 1992; Glesne, 1997; Miles and Huberman, 1994) in 

order to convey voice and complexity.  While Amunden et al. (1996), in reporting the 

changes in an economics professor’s teaching conceptions and practices over several 

years, included Myron’s actual poems, rather than poetic representations, this use 

exemplifies how poetry allows voice to come through in the work, perhaps more 

effectively than even narrative or vignette representations, since they were his own 

words.   

 Since one of the research questions focused on how each heavy adopter retrofitted 

the LT’s individually, and their own unique perspectives and voices were key, it was 

necessary to find a way to represent these themes that was true to their voices.  Another 

consideration was the complexity of the interplay between the teaching themes they 

expressed.  The decision to use poetic representations to convey aspects of these 

interviews was based on these two motivations, to convey voice and the complexity of 

the heavy adopters’ teaching, which the poem-like format conveys in a concise, yet 

engaging manner.  This technique was especially useful for conveying each heavy 

adopter’s experience of his or her own development and change as a teacher in his or her 

own words.    

Implications  

 A wide variety of outcomes and interactions were seen in this study that have 

implications for faculty developers, particularly those who organize and implement 
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workshops.  These include the workshop characteristics, faculty personhood, and making 

use of metaphors in faculty development practice. 

Workshop Characteristics 

For those who design and implement faculty development workshops that are 

conducted over several days, this study indicates that faculty take away ideas and 

teaching strategies and utilize them in their classrooms.  However, it is uncertain what 

types of workshops may be most helpful to faculty in their teaching.  This study 

examined the consequences of a specifically-focused workshop, designed by astronomy 

faculty, for astronomy faculty, using teaching strategies already tailored for content that 

is regularly taught in the Astronomy 101 course.  Further, the focus of the workshop was 

to provide faculty participants with specific teaching strategies and to train them to utilize 

these techniques through directed practice.  The workshop approach did not account for 

differences among faculty participants with respect to their own course goals and 

objectives, resources, teaching approaches, and many of the other factors identified by 

Woodbury and Gess-Newsome (2003) and Colbeck et al. (2002), that mediate changes in 

college teaching.  

Faculty Personhood  

One of the key features of learner-centered teaching and the constructivist and 

adult learning theories on which it is based, is the role of individualization in learning. 

This study highlights the personal nature of teaching.  Each of the heavy adopters had his 

or her own individual history of the process of teaching growth and change, individual 
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goals, struggles, rewards, and rationales.  Each honed his or her craft through significant 

investment in reflection, time, and professional development, and gained personal 

satisfaction from teaching.  “Too often, teaching has been stripped of it[s] artistic and 

human dimensions and made into a series of technical moves that can be swiftly learned 

and put into practice by anyone of average intelligence” (Cuban, 1999, p. 202).  This 

condescending attitude undervalues teachers and teaching, and is especially prevalent at 

the tertiary level where the Ph.D. is often considered a “license to teach” (Eble, 1971, p. 

3) since it has prepared an individual as a research scholar.   

Revisiting the tension reported by Loucks-Horsley et al. (1998) between teacher 

personhood and centralized decision-making is an issue that bears more discussion by 

both practitioners and researchers.  While faculty development efforts that emphasize 

consultation and individual feedback imply respect for faculty autonomy in the faculty 

development and learning process (Amundsen et al., 1996), this has not historically been 

the case for other efforts, particularly workshops and seminars.  Several authors engaged 

in professional development with K-12 teachers have called for professional developers 

to work with teachers to develop these opportunities (e.g. Borko & Putnam, 1995; 

Regional Educational Laboratories,1995; Hawley & Valli, 1999).  “Professional 

development should involve learners (such as teachers) in the identification of what they 

need to learn and, when possible, in the development of the learning opportunity and the 

process to be used” (Hawley & Valli, 1999, p. 139).    
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 Making use of Metaphors 

In the K-12 teaching literature, Carter (1990a) demonstrated how novice and 

expert teacher partnerships and consultations could make use of identified metaphors for 

sharing practitioner knowledge and encouraging self-reflection.  Isolating and identifying 

implicit teaching metaphors could be utilized within a consultation process or in a 

workshop, to draw out the existing teaching approaches of faculty for further discussion 

or self-reflection, or to help build bridges and modify teaching techniques to better fit the 

approaches of the individual.     

Future Research Directions  

There persists little research to date exploring the consequences of faculty 

development workshops that utilize data sources that are not based on immediate self-

report (Levinson-Rose and Menges, 1981; Weimer and Lenze, 1991; Emerson and 

Mosteller, 2000; Amundsen et al., 2008). This study represents somewhat of a departure 

from prior studies since it also included additional depth of analysis, as well as classroom 

observations, and student survey data.  Authors such as these have called for more robust 

studies, tying faculty development practices with student learning outcomes.  Further, 

given that this was a 16-hour workshop, with several hours devoted only to the LTs, their 

research basis, idealized implementation, and practice, what remains uncertain is what 

faculty gain from less participatory workshops or shorter workshops. While there have 

been isolated studies (e.g. Amundsen et al., 1996), which have examined outcomes of 

particular programs, there is a general paucity of research in this area. 
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One possible reason for this paucity may be that many of the studies cited in the 

above literature reviews have been at their core, evaluations.  The research literature on 

faculty development is in fact dominated by evaluations-turned-research.  This study 

itself began as an evaluation of the workshop series, and itself was transformed into 

research, with considerable difficulty.  The purposes of evaluation and research are so 

distinct that this may not be the best approach.  What the implications of evaluations-

turned-research in faculty development may be is an unanswered question.  While, “many 

educational developers already perform ‘scholarly development’ by basing their practice 

on the scholarly literature…far fewer engage in a scholarship of teaching and learning in 

development by gathering data on the outcomes of their own work” (Felten et al., 2007, 

p. 97).  In order to gain a deeper comprehension of how faculty development serves 

faculty, more research is needed, particularly, as the above authors have called for, more 

in-depth, exploratory, qualitative studies.   

 In addition, this study reveals somewhat of a cautionary tale in over-simplifying 

or drawing unwarranted conclusions particularly from survey data on faculty 

development practices.  If only the pre- and post-workshop survey data in this study were 

compared, one could mistakenly interpret that participants’ ideas about teaching 

underwent a major shift from the start to the end of the workshop.  However, digging 

deeper revealed the complexity of the interplay between faculty ideas and what they 

encountered in this workshop, as well as the sophisticated set of ideas underlying the 

simple selection of three “best” teaching strategies that the connection circle analysis 

brought to light.   
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Another area of study that warrants further study relates to how faculty decide to 

use or not use specific teaching strategies learned from colleagues, faculty development 

practices, or elsewhere.  Amundsen et al. (1996) reported that “Not until he had 

experienced some success with implementing his new ideas did [Myron] really begin to 

move quickly, incorporating one idea after another” (p. 38).  A similar idea was raised by 

Rei in this study, who said she was trying out the LTs to see if they “work” for her 

students.  While what constitutes “success” or whether an idea “works” has begun to be 

studied at the college level (e.g. Stevens, 1988), the focus thus far has been on specific 

elements of teaching in the classroom.  Personal satisfaction seems to be a key factor, as 

well as explicit and implicit student feedback (e.g. facial expressions, negative 

comments, low performance).  Weimer (2002) points out that “Mostly we do this by an 

intuitive sense…It is a complicated [process], and most of us cannot explain how we do 

it” (p. 190).  Further study of this decision-making process is needed, as well as what 

implications this may have for faculty development efforts. 

Cranton (1996) has pointed out that just like other teachers and learners, 

“Professional developers have different teaching and learning preferences” (p. 197).  She 

has suggested relationships between faculty developers’ psychological type and preferred 

developmental strategies.  Anecdotally, during the series of workshop observations 

conducted for this study, some changes were observed in the approaches of the workshop 

facilitators.  A largely unexplored area of research is the development of faculty 

developers as educators.  Since most enter the faculty development arena after (or during) 
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careers in college teaching, one question is whether their development in this one mirrors 

their development as college teachers.   

Faculty Development: Impact or Growth?  

The developmental stage models for college teachers discussed in chapter 2 

indicate shifts in college teachers’ approaches from transmission to constructivist, from a 

focus on the teacher to a focus on the learner.  In planning a curriculum, however, there 

are times when a more transmission or constructivist-oriented approach is needed and 

appropriate to accomplish a particular goal or assist a specific learner.  Consider how the 

parallels between these three quotations all relate to “tools”. “I need to have a set of 

‘new’ tools” (Faculty pre-workshop response).  “That’s why I’m here, to help [students] 

get the tools to do the science” (Denise Seyfert on teaching).  “My teacher does not just 

give us the answers she gives us the tools to get to the answers” (Student of Samantha 

Storm.  One main consequence of this study is that it shows faculty development 

workshops can help support faculty as they create their own teaching path, and support 

their students in creating their own learning path. 

It is not necessarily contradictory that some faculty development efforts focus on 

providing tools or techniques (e.g. typically through workshops or seminars) with the 

intention that faculty will build with them.   Weimer (2002), however, warns “The 

piecemeal addition of new techniques does not transform teaching” (p. 185).  While 

many faculty development workshops are oriented towards provision of tools, there are 

also those which are focused more on teacher reflection and cultivation (e.g. Laflamme & 

Weston, 2006).   
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Hord et al. (1987) remind those who are educating educators that:  

Change is a process, not an event. 

Change is accomplished by individuals. 

Change is a highly personal experience. 

Change involves developmental growth. (p. 5-6) 

The language used to describe change here is more consistent with a constructivist 

approach focused on growth or cultivation, rather than a transmission approach focused 

on impact, influence, or dissemination.  As has been pointed out, words such as “impact”, 

“influence”, “intervention”, and “effect”, imply that efforts are done to rather than for 

faculty.  Further, the word “impact”, meaning “to strike forcefully”, implies an event that 

occurs fast, rather than a process.  The metaphor analysis utilized in this study has 

capitalized on how subconscious language reflects underlying approach or perspective.  

Pinker (2007), inspired by Lakoff and Johnson (1980), has described metaphors as 

“generalizations” (p. 261), “a way of adapting language to reality” (p. 259), and a means 

to “amplify the expressive power of language” (p. 276).  In using language such as 

“impact” or “influence” to describe the consequences of faculty development efforts, 

based on the ideas of Pinker (2007) and Lakoff and Johnson (1980), this implies that it is 

an amplification of a generalized or accepted reality, one in which we perceive the 

consequences to be events rather than processes, assault rather than cultivation.  This 

message may be a consideration for present and future faculty developers and particularly 

for those engaged in faculty development scholarship as the field continues to grow and 

evolve.   
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APPENDIX A: HUMAN SUBJECTS APPROVAL LETTER 
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APPENDIX B: PRE-WORKSHOP SURVEY I 

 
Name:           

Institution:           

Position:   ❏Tenured faculty     ❏Tenure-track     ❏Adjunct     ❏Other   
     

1. What are your goals for what you would like to be able to do after 
attending this workshop? 
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APPENDIX C: PRE-WORKSHOP SURVEY II 

 
Name:           

1. What three instructional strategies do you think are most effective at 
helping your students learn? 

a.  

b.  

c.  

2. Provide a detailed description of how each strategy you listed in Q1 
specifically promotes student learning. 
a.  

b.  

c.  

3. Choose one strategy from Q1 and describe what evidence informs you 
that this strategy promotes student learning.  
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APPENDIX D: INSTRUCTIONAL STRATEGIES REPORTED ON SURVEYS 

Strategy Pre Post 
Accessibility of information 1 0 
Active learning 1 2 
Activities that encourage them to experience learning in class time 2 0 
Align lecture and assessment 2 2 
Analogies 0 1 
Ask students what they find fascinating about astronomy 1 0 
Assessment 5 5 
Acting out concepts  1 1 
Astronomy News/current events 3 1 
Application (force them to think) 1 1 
Approach equations as proportions 1 0 
Approach ideas from more than one direction 1 0 
Article search 1 0 
Assess misconceptions  1 3 
Being involved with students 1 0 
Being prepared for class 1 0 
Being relaxed, comfortable, & enthusiastic 2 0 
Better implementation of LT 0 1 
Better test design 0 6 
Brainstorming 1 0 
Build instruction around classroom activities 0 1 
Building models 1 1 
Calculating 1 0 
Case Studies 1 1 
Clear goals & expectations 3 4 
Clickers 3 2 
Cognitive skill types use (thinking, feeling, doing) 1 0 
Collaborative exercises/Cooperative learning 6 4 
Common sense 1 0 
Communication w/ students (about nature of class) 1 1 
Computer animation/simulations 15 3 
Concept maps 0 3 
Conceptual questions/tests 3 5 
Confronting misconceptions 0 1 
Create environment where student centered learning can take place 0 1 
Creating & implementing metacognitive activities 0 1 
Creating peer learning environment on Day 1 1 0 
"Critical Thinking Questions" 0 1 
Cut out non-testable material/what content is important 1 1 
Debates 0 1 
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Demonstrations 17 14 
Discoveries 1 0 
Discussions  24 8 
Discussing wish to explore 1 0 
Electric shock 0 1 
End of class feedback cards 0 1 
Engage class' interest early 1 0 
Engaging students 1 0 
Enthusiasm 3 0 
Essential questions 1 0 
Establish relevance 2 0 
Evaluation 1 0 
Exams 4 1 
Examples 7 1 
Experiments  3 2 
Feedback 2 1 
Field trip 1 0 
Games 1 0 
Geometric visualizations 1 0 
Goals 0 2 
Grappling with concepts 0 1 
Group work/projects 20 13 
Guest speaker 1 0 
Guided inquiry 1 0 
Handouts 1 0 
Hands on activities 21 7 
Historical 3 1 
Homework 13 3 
Hypnosis 0 1 
In class activities 10 10 
Independent projects 4 0 
Inquiry-based (labs) 5 4 
Interaction 1 2 
Involving marginal students to an increased extent 0 1 
Keep students engaged and interested 3 0 
Labs/experiments 25 9 
Learning modes (visual, tactile, auditory) 1 0 
Learning pyramid (memory, concepts, reasoning) 1 0 
Lecture  26 23 
Lecture notes 1 0 
Lecture Tutorial 11 86 
Less me 0 1 
Make 3 hr lecture seem more like 1.5 hrs 0 1 
Making connections between material and students lives 3 0 
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Make questions count 0 1 
Make students want to attend lecture 1 0 
Make students think he accomplished something 0 1 
Make them explain view on problem 0 1 
Metrics for student progress 1 0 
Minds on learning experiences 1 0 
Modeling  3 1 
More interactive & varied assessment 0 1 
Muddiest point 0 4 
Notebooking 1 0 
Nugget of information 1 0 
Observing (with or without telescope) 13 1 
Office hours 1 1 
One on one interaction 1 0 
Organization 1 0 
Outdoor experiences 1 0 
Outside class activities 0 1 
Participation in class 1 0 
Peer based learning 4 2 
Peer instruction 4 7 
Physical models 1 0 
Pictures/diagrams/visuals 8 1 
Planetarium shows 2 1 
PowerPoint slides 4 0 
Practice 1 0 
Practice problems 7 2 
Pre-assessment 1 0 
Pre-briefing demos, videos 0 1 
Presenting material at appropriate level 1 0 
Pre-test 1 0 
Pre-topic online quizzes 1 0 
Prioritize concepts to be taught 0 1 
Problem based instruction 1 0 
Processing increasingly more complex concepts 1 0 
Provide activities result in student interaction 0 1 
Quantitative analysis 1 0 
Quick pace 0 1 
Questions (not simple recall) 13 5 
Quizzes 8 4 
Reading 5 1 
Real world situations 1 0 
Reflect on learning 1 1 
Relating material to other disciplines 1 0 
Repetition 2 0 
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Resources 1 1 
Review of content highlights 1 0 
Revision of work 1 0 
Role Playing 0 1 
Ranking Test 0 43 
Semester long project 1 0 
Showing them expectations 0 1 
Simulated student dialogs 0 1 
Social interaction with peers and teachers 1 0 
Socratic method 1 0 
Source of information 1 0 
Stacked/vertical distribution of sequences 0 1 
Student centered activities 2 0 
Students "doing" rather than me "talking" 1 1 
Students explain ideas to each other 0 1 
Student Participation 1 0 
Student (whiteboard) Presentations 4 0 
Student study 0 1 
Teaching others 1 0 
Think-Pair-Share 9 59 
Understanding concepts 1 0 
Variety of presentation styles 1 0 
Videos 4 3 
Voting 1 6 
Wait for answers (wait time) 1 1 
Working through known difficulty areas 1 0 
Write tests that evaluate teaching at level want students to learn 0 1 
Writing 5 4 
Written assignments 1 0 
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APPENDIX E: POST-WORKSHOP SURVEY 

Name:          

1. What three instructional strategies do you think would be most effective 
at helping your students learn? 

a.  

b.  

c.  

2.  Provide a detailed description of how each strategy you listed in Q1 
specifically promotes student learning. 

a.  

b.  

 c.  

3. Given the opportunity to try only one of these strategies in you class next 
semester, which one strategy would you choose from Q1? 

4. In your view, what are the obstacles to implementing the strategy you 
chose in Q3? 
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APPENDIX F: POST-WORKSHOP ONLINE SURVEY RECRUITMENT 

 
Subject: [Post-Workshop] Survey 
Dear (Appropriate Title and Name Here), 
 
 Thank you very much for registering for the [Workshop] in (fill in location(s))!  
As part of the continuing research and evaluation of the workshop, I would like to request 
your assistance with a follow-up online survey, even if you registered but did not attend.  
Participating will enter you in a drawing for a $10.00 Amazon.com gift certificate.  It will 
take approximately 10-15 minutes of your time and can be accessed at the following 
URL:      
    
 [URL of survey] 
 
If you are currently teaching introductory astronomy for non-science majors, or will be 
teaching it in Summer or Fall of 2006, and would be interested in being a part of a further 
follow-up study involving a classroom visit, an interview, and student feedback surveys, 
please contact me for more information.  You will receive a $20.00 gift certificate and 
your students’ responses to the survey for your participation.     
 
Thank you very much for your time and consideration.    
 
Sincerely, 
 
Erin Dokter 
 
Graduate Assistant 
[Affiliations and contact information]  
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APPENDIX G: POST-WORKSHOP ONLINE SURVEY WELCOME PAGE 

 
[Workshop Name] 

 Astronomy Teaching Excellence Post-Workshop Survey 

Title of Project: Assessing the Impact of a College Astronomy Workshop 

You are being invited to voluntarily participate in the above-titled research study. The 
purpose of the study is to assess the impact of a workshop for college astronomy faculty.  
You are eligible to participate in the following survey because you have registered for the 
workshop. You may withdraw from the study at any time.  

If you agree to participate, your participation will involve completing an online survey. 
The survey will take approximately 10-20 minutes. You may choose not to answer some 
or all of the questions.  There are no known risks for your participation and there is no 
cost to you except for your time.  If you participate, you will have the choice of being 
entered in a drawing for a $10.00 Amazon.com gift certificate.  

Only the principal investigator and co-PI's will have access to your name and the 
information that you provide. In order to maintain your confidentiality, your name will 
not be revealed in any reports that result from this project and the information will be 
locked in a secure place.  

You can obtain further information from the principal investigator (Erin Dokter, Ph.D. 
candidate) at (520) 626-8122 or edokter@email.arizona.edu.  If you have questions 
concerning your rights as a research subject, you may call the University of Arizona 
Human Subjects Protection Program office at (520) 626-6721.  

By participating in the survey, you are giving permission to the investigators to use your 
information for research purposes.  

Thank you. 
Erin Dokter  
Please select only one of the following options to proceed to the appropriate survey: 

I am currently teaching an introductory astronomy course at the college-level. 

I am not currently teaching an introductory astronomy course at the college-level, but will 
do so in the next year. 

Neither of the above. 
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APPENDIX H: FOLLOW-UP ONLINE SURVEY  

 

[Workshop Name]  

Astronomy Teaching Excellence Post-Workshop Survey 

1. Which of the following workshops did you register for (check all that apply)?   

(Note: This information is included in the e-mail that was sent to you regarding this 
survey.) 

San Francisco, CA: December 8-9, 2004 

San Diego, CA: January 8-9, 2005 

Chicago, IL: January 29-30, 2005 

Seattle, WA: April 30-May 1, 2005 

New Rochelle, NY: May 7-8, 2005 

New Orleans, LA: May 21-22, 2005 

Minneapolis, MN: May 28-29, 2005 

Kailua-Kona, HI: June 20-24, 2005 

Bozeman, MT: July 6-8, 2005 

Salt Lake City, UT: August 4-5, 2005 

Los Angeles, CA: October 1-2, 2005 

Washington, DC: January 7-8, 2006 

Tucson, AZ: February 11-12, 2006 

Concord, NH: May 20-21, 2006 
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Calgary, Alberta: June 3-4, 2006 

2. How often do you use the following teaching strategies in your current astronomy 
course(s)? 

Teaching Strategy Frequency of Use 

Rank the 3 
strategies that 
best promote 

student 
learning (select 

only 3) 

      

Class Discussions    
Computer Simulations    
Demonstrations    
Hands-On activities    
Homework   
Lab   
Lecture   
Lecture Tutorials for 
astronomy    

Ranking Tasks for 
astronomy   

Think-Pair-Share 
questioning   

Videos   
Other (add below)     
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3. What obstacles do you encounter in implementing the strategies you selected above in 
your course? 

 

4. What successes do you encounter in implementing the strategies you selected above in 
your course? 

     

5. How often do you plan to use the following teaching strategies in your future 
astronomy courses? 

Teaching Strategy Frequency of Use 

   

Class Discussions   
Computer Simulations   
Demonstrations   
Hands-On activities   
Homework  
Lab  
Lecture  
Lecture Tutorials for astronomy   
Ranking Tasks for astronomy  
Think-Pair-Share questioning  
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Videos  
Other (add below)  

  

  

  

  

  

6. Please indicate which of the following positions you hold at the institution types listed 
below (select all that apply). 

 Position Type of Institution 

    

Graduate Student  
Adjunct (or Part-

time)  

Tenure-Track  
Tenured Faculty  

Other*  

*If you selected "Other", please explain below:  

 

Note: If you hold the same position at multiple institutions of the same type (e.g. hold 
adjunct positions at 2 different 2-year colleges), please report that below:  

 

7. Will you be teaching an introductory astronomy course for non-science majors during 
any of the following time periods (check all that apply)? 

    Summer 2006    Fall 2006    Spring 2007 



 227 

8. Would you be willing to be contacted regarding further research? 

        Yes    No 
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APPENDIX I: CLASSROOM OBSERVATION PROTOCOL 
 

Classroom Observation Protocol 
 
I.  Background Information 

 
Faculty Pseudonym: ___________________________________________________  
 
Institution: _______________________________________________________ 
 
Course Observed: _________________________________________________       
  
Start Time: _______   End Time: ______ Date :__________________________ 
 
Number of students in class ________ 
 
Brief description of students in class: 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
Protocol regarding the observational coding:  
• The first priority should be to take notes about the lesson. This will be recorded under III. Description 

of events over time. 
• Record the most salient event during the 5 minute data collection periods. For example, students may 

work individually and the may work in groups. If they spend more time individually, then code the 5 
minute segment as individual. 

• Under cognitive activity, code what happens and not the intent of the lesson. 
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II. Contextual Background and Activities 
  

A. Objective for lesson (ask faculty before observing): 
 
 
 
 
 
 
 
 
 
 
 
B.  How does lesson fit in the current context of instruction (e.g. connection to previous and other 
lessons)?  
 
 
 
 
 
 
 
 
 
 
C.  Any relevant details about the time, day, students, or faculty that you think are important? (i.e.: 
teacher bad day, day before spring break, etc.)  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
D.  Classroom setting: (space, seating arrangements, room for the lesson etc. Include a diagram). 
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III. Description of events over time (indicate time when the activity changes) 
 
Time Description of events 
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IV. EVALUATION OF THE CLASS IN 5-MINUTE INCREMENTS 

 
Time in 
minutes 

 
0-5 

 
5-10 

 
10-
15 

 
15-
20 

 
20-
25 

 
25-
30 

 
30-
35 

 
35-
40 

 
40-
45 

 
45-
50 

 
50-
55 

 
55-
60 

Instruction 

 

            

Organization  
 

           

Student 

 

            

Cognitive 

 

            

 
Time in 
minutes 

 
60-
65 

 
65-
70 

 
70-
75 

 
75-
80 

 
80-
85 

 
85-
90 

 
90-
95 

 
95-
100 

 
100-
105 

 
105-
110 

 
110-
115 

Instruction 

 

           

Organization 

 

           

Student 

 

           

Cognitive 

 

           

 
Time in 
minutes 

 115-   
 120 

120-
125 

125-
130 

130-
135 

135-
140 

140-
145 

145-
150 

150-
155 

155-
160 

160-
165 

165-
170 

Instruction 

 

           

Organization 

 

           

Student 

 

           

Cognitive 

 

           

 



 232 

Time in 
minutes 

170-
175 

 

175-
180 

180-
185 

185-
190 

190-
195 

195-
200 

200-
205 

205-
210 

210-
215 

215-
220 

220-
225 

Instruction 

 

           

Organization 

 

           

Student 

 

           

Cognitive 

 

           

 
Key ---Note: Type of Instruction - requires two codes: type of activity and organization (Ind, Group 
etc.) 
 
Activity codes 
Teacher-centered activities Learner-centered activities 
Lec teacher led lecture w/o  
                discussion 
TCD teacher-led class discussion 
Demo teacher- led demonstration 
Sim       teacher-led simulation 
TR teacher-led review -test  
HR teacher-led homework  
                 review 
AR        teacher-led review – in-class    
                 activity (debrief)  
V video/film/DVD 
DIA teacher directed inquiry  
                 Activity (cookbook) 
 

SCD     student-led class discussion 
TPS      think-pair-share/peer  
                instruction 
LT        lecture tutorial 
RT        ranking task 
CM       concept mapping  
RP research project 
SR student reading assigned  
                material 
SP student presentations 
OIA open inquiry activity 
FIA facilitated inquiry activity 
 

 
Other activities 
Dir teacher directions 
AD administrative task 
I interruption 
NS        non-science instruction 
O          other 
Q quiz 
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Organization Codes  
 
WG whole group 
SG small group 
  
CL cooperative learning  
            (roles) 
Ind students working  
            individually on  
             assignments 
 

Student Attention to Lesson 

LE low attention, 80% or more of the students off-task. 
Most students are obviously off-task – heads on desks, 
staring out of the window, chatting with neighbors, etc. 

ME medium attention, 50% of students are attending to the 
lesson. 

HE high attention, 80% or more of the students are attending 
to the lesson. Most students are engaged with the activity 
at hand – taking notes or looking at the teacher during 
lecture, writing on the worksheet, most students are 
volunteering ideas during a discussion, all student are 
engaged in small group discussions even without the 
presence of the teacher 

 
 
Cognitive Activity –This should be coded for the students who are participating (not for 
the intention of the lesson).  Cognitive activity is indirectly evaluated by observing 
student actions.  
 
1 Recall: Students are exposed to declarative knowledge and/or are asked to provide 

declarative knowledge – for example, by listening to a lecture, answering recall-type 
questions, collecting simple data or observations, or writing a simple summary.  

 
2 Application: Students are using a concept in a new situation in an activity or diagnostic 

test-type question – for example, generating questions, making predictions, 
suggesting a cause for a phenomenon.    

 
3 Analysis: Students are re-organizing, categorizing, or attempting to represent what they 

have learned in a different way – for example, generating a chart or graph from their 
data, drawing diagrams, concept mapping.   

 
4 Synthesis: Students are creating a product or performance assimilating knowledge into a 

coherent whole – for example, designing an experiment, solving a complex problem, 
evaluating others’ work.   

 
5 Other (non-instruction): e.g. classroom disruption, no science in the lesson, 

administrative activity. 
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APPENDIX J: FACULTY INTERVIEW PROTOCOL 

 
The purpose of this interview is to get to know you better as a teacher and learn about 
your teaching experiences and style, and how that style has developed.  I’d like to ask 
you some questions, but this is a conversation, so feel free to ask me questions too.  Do 
you mind if I take some notes?  Do you have any questions before we start? 
 

1. Could you please tell me about your professional background and how you got to 
this point in your career? 

2. Now, perhaps we can talk about the last two days of classes for a bit.  I’ve written 
a memo summarizing what I saw which we can use as a talking point.  Would you 
like me to read through the memo aloud, or would you prefer to read it on your 
own? 
a. How does the first paragraph summary match your recollection of the classes? 

3. In the second paragraph, was I right in assuming that the Lecture Tutorials, etc.?   
a. Was there anything else (strategies, ideas) that was inspired by the workshop 
that I didn’t include there? 
b. How did you decide to use these strategies in class during the last two days? 
c. To use them in general?  
d. How have you made them your own (i.e. made them work for you)?  Source for 
questions?  Which LT’s to use? 

4. Sometimes the teaching road is bumpy, especially in trying to incorporate 
materials/strategies that you hear/read about.  What has made it more bumpy?  
a. What has made it more smooth? 

5. Imagine we were going to finish this memo by telling the story of your teaching 
experiences.  How would the story begin, how did you learn to teach? 
a. How has your teaching changed or evolved over time?   
b. Tell me about some of the AHA moments you’ve had about your teaching. 
c. What would the theme of your teaching story be? 
d. How does the story end for you? 
e. How does the story end for your students?  How do you want your students to 
be different at the end of the class? (Teaching philosophy?) 

6. Is there anything else you would like to add?  
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APPENDIX K: STUDENT SURVEY 

Introductory Astronomy Course Survey 
 
We are interested in finding out about your experiences related to this course.  Please answer each question 
in as much detail as possible.   
 

1. Please circle the number below that best represents your experiences in this class: 
 
I am given the answers   1 2 3 4 5 I discover the answers 

          I teach others 1 2 3 4 5 I am taught 
      I discuss with my peers  1 2 3 4 5 I take notes 
          I actively participate 1 2 3 4 5 I listen to the lecture 
 
 Please explain your selections. 
 
 
 
 
 
 
 
 
 
 
 
 
 

2. Occasionally your instructor stops his/her lecture and asks you to work on a Lecture Tutorial.   
 

In what ways is this valuable to you? 
 
 
 
 
 
 
 
 
 
 

In what ways is this not valuable to you? 
 
 
 
 
 
 
 
 

Please turn over 
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3. Please circle the numbers below that best describe your experience while working on the lecture 
tutorials: 

 
Exciting 1 2 3 4 5 Boring       
Challenging 1 2 3 4 5 Easy           
Valuable 1 2 3 4 5 Not valuable 
Inspiring 1 2 3 4 5 Uninspiring 

 
  Please explain your selections.  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

4. What would you most like to say about your experiences as a student in this course? 
 
 
 
 
 
 
 
 
 

 
  
 
 
 
 
 
 
 

Thank you for your participation! 
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APPENDIX L: HEAVY ADOPTERS’ WORKSHOP SURVEY RESPONSES 

Profile of Phineas Black 

Pre-workshop goals 
To share our passion for science and change Astro GE courses from classes they have to 
take to classes they want to take.  Part of this goal is to help students realize that at a 
fundamental level, they are scientists too.  
Types of goals: Teacher centered, Learner centered 
 
 
Post-workshop teaching strategies, explanations, and teaching beliefs  
Lecture tutorials: Promotes 
discussion   
 

Think-pair-share: Peer-to-
peer communication in their 
own vernacular  
 

Conceptual questions which 
are not vocabulary based: 
Discourages 
memorization/flashcards and 
exposes/challenges 
preconceptions  

 
 
Choice of strategy: Lecture Tutorials 
Barriers to implementation: Time – it takes longer to administer these than to do a lecture 
+ homework combination.  I would probably have to skip large “chunks” of material in 
my 1 semester Universe course. 
Types of barriers: Time, Curriculum & Instruction 
 
 
Profile of Rei Anayami 

Pre-workshop goals 
Learn more effective techniques for assessment.  Make the classroom more learner-
centered (it’s still pretty instructor-centered).  Meet some colleagues from surrounding 
institutions. 
Types of goals: Assessment, Teacher centered, Networking 
 
 
Pre-workshop teaching strategies, explanations, and teaching beliefs  
In-class assignments on 
paper (from the book of 
such we got last year) 
[Lecture Tutorials]:  
Fosters communication 

In-class computer tutorials 
from Bennett’s book: 
Practice with concepts 
discussed in lecture + in the 
book.  Immediate feedback 

Oral presentations: 
Teaching others means you 
have to learn the material 
for yourself first  
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skills between students.  
Forces them to think beyond 
the lecture and encourages 
them to make mistakes by 
talking to each other 
 

on how well they did.  
 

 

Profile of Marguerite Bertrand 

Workshop 1: Pre-workshop goals 
Understanding what are the common misconceptions students have; How to assess these; 
How to correct them 
Types of goals: Teacher centered, Assessment, Teacher centered 
Workshop 2: Pre-workshop goals 
Get to guide their learning in a more efficient way; learn how to properly assess if they 
learn anything & what they got WRONG! 
Types of goals: Teacher centered, Assessment 
 
 
Workshop 2: Pre-workshop teaching strategies, explanations, and teaching beliefs  
Labs & exercises:  
By providing hands-on 
experience, by having them 
engaged in their learning 
 

Reading & homework: 
By having them explore 
more than what is stated in 
class; by giving them an 
additional style of 
exploration 

Lecturing: 
By adding new and 
different explanations of 
what they read; to give them 
different examples: the 
more they have, the higher 
the possibility that one 
reaches them. 

 
 
Workshop 1: Post-workshop teaching strategies, explanations, and teaching beliefs  
Assess their 
misconceptions: It gives us 
a way to decide which 
activity will be the most 
effective to change and 
replace those 
misconceptions with the 
“real thing” 

Make them discuss in small 
groups:  
They will have to be critical 
on what they think is the 
truth as they confront it 
with others 

Make them EXPLAIN their 
view on a given problem, 
their reasons for agreeing or 
disagreeing with a certain 
affirmation: 
They will have to clarify 
their own explanation of a 
concept in order to explain 
it 

Workshop 2: Post-workshop teaching strategies, explanations, and teaching beliefs 
Getting them engaged by Giving them a clear Assess regularly, & at a 
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having them discuss [guided 
discussion] in groups about 
the theme covered:  
By giving them the 
ownership of their learning 
experience 

description of what I expect 
of them & what I want 
them to learn:  
They can focus on the core 
concepts they should 
understand, not spend their 
time memorizing factoids 

high level, their 
understanding: 
We can spot which critical 
concept they’re missing 
before building on it 

 
 
Workshop 1 - Choice of 1 strategy: Make them discuss in small groups 
Barriers to implementation: NONE…Yeah! 
Types of barriers: None 
Workshop 2 – Choice of 1 strategy: Assess regularly, & at a high level, their 
understanding 
Barriers to implementation: Me!  Building really meaningful questions, that are clear & 
that shows me, and them, what concepts they should revisit. 
 

Profile of Denise Seyfert 

Workshop 1: Pre-workshop goals 
1) Better exam writting [sic] techniques, 2) designing activities for class, 3) tools for 
getting students involved in class, 4) what questions to ask in class to asses [sic] their 
understanding, 5) more efficient use of powerpoint, 6) how to get students to interact 
while doing tutorials, 7) best ways to maintain intererest [sic] 
Types of goals: Assessment, Teacher centered, Learner centered 
Workshop 2: Pre-workshop goals 
Improved assessment capabilities, this is a second workshop for me in couple months so 
this is a “refresher” for implementing tutorials & peer-peer instruction, I need to bring 
more class/group discussions into class 
Types of goals: Assessment, Teacher centered 
 
 
Workshop 1: Pre-workshop teaching strategies, explanations, and teaching beliefs  
Lecture w/ examples:  
They are made aware of 
concepts, and where their 
misconceptions are 

Ask them questions:  
I get to find out what they 
do not understand in order 
to correct it 

Group discussion: 
They can explain to 
someone else why their 
theory is correct 

Workshop 2: Pre-workshop teaching strategies, explanations, and teaching beliefs 
Introduction of topics 
(lecture): 
They need a base of 
knowledge in order to start 

Critical thinking in class 
activities (lecture tutorials): 
Allows them to discuss 
outcomes w/ one another to 

Group discussions: 
An oppertunity [sic] to go 
into more depth about a 
concept  
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questioning each other on a 
topic 

come to an understanding of 
concept 

 
 
Workshop 1: Post-workshop teaching strategies, explanations, and teaching beliefs  
Lecture: 
They need to know basic 
information for topic 

Tutorials/ranking tasks: 
“connects the dots” for a 
difficult concept 

Think-pair-share: 
Forces them to take 
responsibility for an answer 

Workshop 2: Post-workshop teaching strategies, explanations, and teaching beliefs 
Lecture:  
They need a base of 
knowledge 

In class activities: Lecture 
tutorial, ranking task, 
concept maps):  
Builds a level of 
understanding that they 
“couldn’t forget if they 
tried” 

Showing them expectations 
(ungraded/grade quizzes, 
think-pair-share): 
Preparing them for exam 
questions that reflect they 
know a “why” instead of a 
memorized answer 

 
Workshop 1 - Choice of 1 strategy: Lecture tutorials 
Barriers to implementation: Getting students to talk to each other, not asking for answer.  
Me not giving in to giving them the answer. 
Types of barriers: Curriculum & Instruction 
Workshop 2 – Choice of 1 strategy: In class activities I haven’t done before (concept 
maps) 
Barriers to implementation: Having a clear outcome of their understanding in mind for 
them to construct map, would take more time for me to prepare one for all concepts. 
Types of barriers: Curriculum & instruction, time, logistics 
 

Samantha Storm 

Workshop 1: Pre-workshop goals 
1) Better exam writting [sic] techniques, 2) designing activities for class, 3) tools for 
getting students involved in class, 4) what questions to ask in class to asses [sic] their 
understanding, 5) more efficient use of powerpoint, 6) how to get students to interact 
while doing tutorials, 7) best ways to maintain intererest [sic] 
Types of goals: Assessment, Teacher centered, Learner centered 
Workshop 2: Pre-workshop goals 
Improved assessment capabilities, this is a second workshop for me in couple months so 
this is a “refresher” for implementing tutorials & peer-peer instruction, I need to bring 
more class/group discussions into class 
Types of goals: Assessment, Teacher centered 
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Workshop 1: Pre-workshop teaching strategies, explanations, and teaching beliefs  
Lecture w/ examples:  
They are made aware of 
concepts, and where their 
misconceptions are 

Ask them questions:  
I get to find out what they 
do not understand in order 
to correct it 

Group discussion: 
They can explain to 
someone else why their 
theory is correct 

Workshop 2: Pre-workshop teaching strategies, explanations, and teaching beliefs 
Introduction of topics 
(lecture): 
They need a base of 
knowledge in order to start 
questioning each other on a 
topic 

Critical thinking in class 
activities (lecture tutorials): 
Allows them to discuss 
outcomes w/ one another to 
come to an understanding of 
concept 

Group discussions: 
An oppertunity [sic] to go 
into more depth about a 
concept  

 
 
Workshop 1: Post-workshop teaching strategies, explanations, and teaching beliefs  
Lecture: 
They need to know basic 
information for topic 

Tutorials/ranking tasks: 
“connects the dots” for a 
difficult concept 

Think-pair-share: 
Forces them to take 
responsibility for an answer 

Workshop 2: Post-workshop teaching strategies, explanations, and teaching beliefs 
Lecture:  
They need a base of 
knowledge 

In class activities: Lecture 
tutorial, ranking task, 
concept maps):  
Builds a level of 
understanding that they 
“couldn’t forget if they 
tried” 

Showing them expectations 
(ungraded/grade quizzes, 
think-pair-share): 
Preparing them for exam 
questions that reflect they 
know a “why” instead of a 
memorized answer 

 
 
Workshop 1 - Choice of 1 strategy: Lecture tutorials 
Barriers to implementation: Getting students to talk to each other, not asking for answer.  
Me not giving in to giving them the answer. 
Types of barriers: Curriculum & Instruction 
Workshop 2 – Choice of 1 strategy: In class activities I haven’t done before (concept 
maps) 
Barriers to implementation: Having a clear outcome of their understanding in mind for 
them to construct map, would take more time for me to prepare one for all concepts. 
Types of barriers: Curriculum & instruction, time, logistics 
 



 242 

APPENDIX M: INTERVIEW MEMO FOR DENISE SEYFERT 

 
Dear [Denise], 
 The purpose of this memo is to summarize yesterday’s [Astronomy 101] classes, 
note how you have taken ideas from the [workshop] and made them your own, and 
explore what other experiences you have had which have shaped your teaching style.  
This paragraph is a very simplified description of what I saw happening.  You started 
class with a quiz about the electromagnetic spectrum based on last week’s material for 
about 5 minutes.  After which, you discussed the answers to the quiz with the class, 
including “building” the electromagnetic spectrum.  Next, you gave an interactive lecture 
about constellations, apparent, and absolute magnitude for about 20 minutes.  This 
included an example of apparent and absolute magnitude using imagined 100 and 50 watt 
light bulbs.  At the end of the lecture, you gave the class two questions to vote on using 
their fingers based on the absolute and apparent magnitude material.  Then, the students 
worked through the “Apparent and Absolute magnitude” lecture tutorial for about 15 
minutes.  After the lecture tutorial, you addressed student questions about the tutorial for 
about 3 minutes.  Then had the class vote on another question, engage in Think-Pair-
Share about the question for about 1 minute, then vote again.  After this, you gave 
another interactive lecture about the celestial sphere and basic motion of the sky for about 
10 minutes.  Then, the students worked through the “Position” lecture tutorial for about 
15 minutes.  How does this match your recollection of the class? 
 Focusing now on a few specific features of the classes, there are certain teaching 
strategies that you used which you have made your own (i.e. made work for you) and 
seem to be inspired by the workshop.  In particular, you had the students work on two 
Lecture Tutorials and vote on questions, you also had students engage in Think-Pair-
Share.  During the Lecture Tutorials, you walked around the class, answering student 
questions, posing questions to students, and at times explaining material.  When students 
had voted, you did not tell them the right answer outright, but rather asked specific 
questions to lead them to it.  What influenced your decision to use these strategies in 
yesterday’s class?  To use them in general?  How have you made them your own?  What 
has made the road to implementation smooth?  What has made it bumpy?    
 If we were going to write a third paragraph for this memo to explore what other 
experiences you have had which have shaped your teaching style (e.g. “AHA” moments) 
and how you have evolved as a teacher in order to complete this picture, what would this 
paragraph say?    
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APPENDIX N: INTERVIEW MEMO FOR PHINEAS BLACK 

Dear [Phineas], 
 The purpose of this memo is to summarize yesterday’s [Astronomy 101] class, 
note how you have taken ideas from the [workshop] and made them your own, and 
explore what other experiences you have had which have shaped your teaching style.  
This paragraph is a very simplified description of what I saw happening.  You started 
class with announcements about the upcoming homework assignment.  Then, the class 
had a reading quiz for about 5 minutes, after which, you discussed the answers to the quiz 
with the class.  Next, you gave a brief review of the lecture slides from last week.  After 
the review, you showed the class how the sky would appear from different locations on 
Earth using a planetarium program for about 5 minutes.  Then, the students worked 
through the “Position” lecture tutorial for about 15 minutes.  After the lecture tutorial, 
you discussed the answers with the class for about 10 minutes.  Then, the students 
worked through the “Motion” lecture tutorial for about 15 minutes, and you discussed the 
answers with the class for about 5 minutes.  Following this discussion, you handed out 
cards with ABCD on them.  Students used the card to vote on their answer to a multiple-
choice question which was projected on the screen.  After noting that most students had 
the right answer, you gave the answer and explained it for about 1 minute.  Students then 
handed in their cards and that was the end of class.  How does this match your 
recollection of the class? 
 Focusing now on a few specific features of the class, there are certain teaching 
strategies that you used which you have made your own (i.e. made work for you) and 
seem to be inspired by the workshop.  In particular, you had the students work on two 
Lecture Tutorials and vote on a Think-Pair-Share question using their ABCD cards.  
During the Lecture Tutorials, you walked around the class, answering student questions, 
posing questions to students, and at times explaining material.  During the Think-Pair-
Share voting, you read through the question aloud.  When students had voted, you 
reported back to them what you saw (e.g. “we have some A’s, some B’s,”), and told the 
class that most of them had it right, and that the right answer was A. You briefly 
explained the answer, including having them point toward East.  What influenced your 
decision to use these strategies in yesterday’s class?  To use them in general?  How have 
you made them your own?  What has made the road to implementation smooth?  What 
has made it bumpy?    
 If we were going to write a third paragraph for this memo to explore what other 
experiences you have had which have shaped your teaching style (e.g. “AHA” moments) 
and how you have evolved as a teacher, what would this paragraph say?   
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APPENDIX O: INTERVIEW MEMO FOR REI ANAYAMI 

Dear [Rei], 
 The purpose of this memo is to summarize your [Astronomy 101] classes in the 
past two days, note how you have taken ideas from the [workshop] and made them your 
own, and explore what other experiences you have had which have shaped your teaching 
style.  This paragraph is a very simplified description of what I saw happening.  On Feb. 
27th, you started class by taking attendance, then a student gave a 2-3 minute presentation 
about an Astronomy Picture of the Day image.  You gave the class some announcements 
about the midterm and Mastering Astronomy for about 5 minutes.  Then, students 
completed a worksheet to practice solving numerical problems using a handout of your 
“Patented Steps for Thoughtfully Solving Numerical Problems”.  About half the class 
took 45 minutes to complete the assignment, after which they went into [another room] to 
work on the Mastering Astronomy practice tutorial.  The last two students kept working 
on the handout until about 5:58 pm.   
 On Feb. 28th, you started both the 10:00 am and 11:00 am classes by taking 
attendance.  In the 10:00 am class, you gave the students a thought question to vote on.  
In the 11:00 am class, attendance was followed by a student presentation for about 3 
minutes, and then voting on the thought question.  Following the voting, you gave 
students 10 minutes to finish the “Types of Spectra” Lecture Tutorial they began on 
Monday.  Then, students used hand-held spectrometers to view a variety of light sources, 
such as fluorescent and incandescent lights, emission tubes of Hydrogen and Neon, a UV 
blacklight, and in the 10:00 am class, the sun.  This demonstration lasted about 20 
minutes.  Then, in the 10:00 am class, in the last 10 minutes, you went through an 
example of how to solve a Doppler shift problem on the board.  In the 11:00 am class, 
you handed out and reviewed their last homework assignment for the last 5 minutes of 
class.  How does this match your recollection of these classes? 
 Focusing now on a few specific features of the classes, there are certain teaching 
strategies that you used which you have made your own (i.e. made work for you) and 
seem to be inspired by the workshop.  In particular, you had the students work on the 
“Types of Spectra” Lecture Tutorial, vote on questions, you also had students using the 
materials on Mastering Astronomy.  During the Lecture Tutorials, you answered student 
questions and explained material.  In the process of voting on the thought question, you 
told them they were welcome to talk with those around them.  Also, you had students 
work on a tutorial from Mastering Astronomy during class on Feb. 27th.  What influenced 
your decision to use these strategies in yesterday’s class?  To use them in general?  How 
have you made them your own?  What has made the road to implementation smooth?  
What has made it bumpy?    
 If we were going to write a third paragraph for this memo to explore what other 
experiences you have had which have shaped your teaching style (e.g. “AHA” moments) 
and how you have evolved as a teacher in order to complete this picture, what would this 
paragraph say?    
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APPENDIX P: INTERVIEW MEMO FOR SAMANTHA STORM 

Dear [Samantha], 
 The purpose of this memo is to summarize your [Astronomy 101] classes in the 
past two days, note how you have taken ideas from the [workshop] and made them your 
own, and explore what other experiences you have had which have shaped your teaching 
style.  This paragraph and the next are very simplified description of what I saw 
happening.  On March 5th, you started your 10:30 am class with some announcements 
about the exam the class had taken.  Then, you gave an interactive lecture about light for 
about 1 hour, including topics such as wavelength, frequency, interference, diffraction, 
reflection, refraction, and the Electromagnetic Spectrum, asking the class specific 
questions throughout.  In the last 10 minutes of class, the lecture turned into more of a 
class discussion, with students asking lots of questions about different aspects of light and 
the EM spectrum. 
 On March 6th, you started class with a review of the material from last time for 
about 5 minutes.  Then, you gave students a question to answer in groups to turn in about 
which type of light travels the fastest for about 15 min.  You then asked groups for their 
answers and reviewed the question for about 5 min.  Then you gave an interactive lecture 
on Doppler Shift for 10 min., using a slinky to demonstrate this concept.  After this, you 
had students work on a Ranking Task exercise and part of a Lecture Tutorial on Doppler 
Shift for 10 min. in groups, which you then reviewed for about 5 min.  You then lectured 
for about 5 min. about how different types of light (e.g. radio, visible) penetrate the 
atmosphere by different amounts, and gave the class an overview of the “Telescopes and 
Earth’s Atmosphere” Lecture Tutorial for a few minutes.  Then students worked on this 
Lecture Tutorial in small groups for about 10 min.  You reviewed the Lecture Tutorial for 
a couple of minutes, then lectured for a couple of minutes about the photoelectric effect 
and light as particles.  You ended class with announcements about the homework and 
what they will do in class next time.  How does this match your recollection of these 
classes? 
 Focusing now on a few specific features of the classes, there are certain teaching 
strategies that you used with you have made your own (i.e. made work for you) and seem 
to be inspired by the workshop.  In particular, you had the students work on the “Doppler 
Shift” and “Telescopes and Earth’s Atmosphere” Lecture Tutorials, the “Doppler Shift” 
ranking task, and a Think-Pair-Share activity based on which type of light travels the 
fastest.  During the Lecture Tutorials, Ranking Task, and Think-Pair-Share activity, you 
walked around, answering student questions and asking students about their answers.  
What influenced your decision to use these strategies in class on these two days?  To use 
them in general?  How have you made them your own?  What has made the road to 
implementation smooth?  What has made it bumpy? 
 If we were going to write a last paragraph for this memo to explore what other 
experiences you have had which have shaped your teaching style (e.g. “AHA” moments) 
and how you have evolved as a teacher in order to complete this picture, what would this 
paragraph say?
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APPENDIX Q: INTERVIEW MEMO FOR MARGUERITE BERTRAND 

 
Dear [Marguerite], 
 The purpose of this memo is to summarize what I observed in your [Astronomy 
101] class, note how you have taken ideas from the [workshop] and made them your 
own, and explore what other experiences you have had which have shaped your teaching 
style.  This paragraph is a very simplified description of what I saw happening.  You 
started class with some announcements about their quiz, the outline for the class, showed 
them the Astronomy Picture of the Day for about 8 minutes.  After this, you gave an 
interactive lecture about the motions of objects in the sky, retrograde motion, and 
Kepler’s laws of planetary motion, and for about 15 minutes.  This included animations 
of retrograde motion.  Then, the students worked through the Kepler’s 2nd and 3rd Law 
lecture tutorials for about 35 minutes.  After the lecture tutorials, you had the class vote 
on a question using their fingers, engage in Think-Pair-Share about the question with 
their neighbor for about 20 seconds, then vote again.  Then you asked the class what the 
answer was.  After this, you gave another voting question.  Then, you allowed me to give 
my survey to the class, which lasted about 10 minutes.  How does this match your 
recollection of the class? 
 Focusing now on a few specific features of the classes, there are certain teaching 
strategies that you used which you have made your own (i.e. made work for you) and 
seem to be inspired by the workshop.  In particular, you had the students work on two 
Lecture Tutorials and vote on questions, you also had students engage in Think-Pair-
Share.  During the Lecture Tutorials, you walked around the class, answering student 
questions, posing questions to students, and at times explaining material.  What 
influenced your decision to use these strategies in yesterday’s class?  To use them in 
general?  How have you made them your own?  What has made the road to 
implementation smooth?  What has made it bumpy?    
 If we were going to write a third paragraph for this memo to explore what other 
experiences you have had which have shaped your teaching style (e.g. “AHA” moments) 
and how you have evolved as a teacher in order to complete this picture, what would this 
paragraph say?    
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APPENDIX R: DESCRIPTIVE CODING SCHEME FOR INTERVIEWS 

 
Descriptive 
Code 

Description Sample Quotation DS MB PB RA SS 

Goals (G) What goals do 
faculty have for 
their Astro 101 
courses?  

      

G-Appreciation F describes a goal 
for students to 
gain appreciation 
for science, 
content and/or 
process 

I want them to 
understand that this is a 
great time for scientific 
research.  (PB, p. 37) 
And if 
students…develop an 
interest in astronomy 
(RA, p, 21) 

  XX X X 

G-Confidence F describes a goal 
for students to 
gain confidence 
in themselves 
generally or with 
respect to doing 
science 

So trying to put 
confidence in 
themselves, that they 
can commit to an 
answer. (DS, p. 11) 

XXX 
XX 

 XXX 
X 

 X 

 Not be afraid of 
sci 

I want them to not be 
afraid of science. (DS, 
p. 18) 

XX    X 

G-Experience F describes a goal 
for students to 
have a particular 
experience 

      

 Active learning …the goals of inquiry 
intersect with the goals 
of active learning (RA, 
p. 28) 

   X  

 Engagement Try to keep them awake 
(MB, p. 1) 

 X    

 Positive 
Experience 

…teaching science 
should not feel like a 
prison sentence…you 
have to give them the 
opportunity of some 
positive experiences. 
(PB, p. 12) 

  XXX   

 Reward I’ll try to reassure them 
throughout the class 
(PB, p. 30) 

  XXX   

 Science …one of my goals on 
the website is, not only 
that the universe be 

 X X   
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knowable, that it be 
quantifiable. ..I want the 
students to, not just 
know that, but to 
experience that. (PB, p. 
42) 

G-Knowledge F describes a goal 
for students to 
learn knowledge 
of astronomy 

And if they can pick up 
a “Sky and Telescope” 
later and say open it up 
and see a galaxy and, 
like, oh yeah, I know 
those things are 
millions of light years 
away, you know. (DS, 
p. 19)  

XXX X 
(we 
are 
here) 
XX 

XX 
(we 
are 
here) 

XXX X 

 Change 
misconception 

Try to get them out of 
their misconception of 
the…single 
constellation model 
(PB, p. 19). 

  XXX 
X 

  

 Right path I had to say…just check 
your answer, just to see 
if they were going on 
the right path. (DS, p. 
36) 

XXX 
XXX 

    

 Physics I also try to teach 
physics by stealth in 
astronomy. (PB, p. 13) 

  XXX  X 

G-Life skills F describes a goal 
for students to 
gain life skills or 
preparation 

…the workforce 
preparation goals…So 
I’ll help them with a 
lecture tutorial but if 
they turn in a 
homework that’s not 
stapled together and not 
in pen…they will see 
the lost points. (PB, p. 
27) 

  XXX 
X 

X  

 Communication 
(verbal) 

Interacting is crucial, 
need to talk to each 
other (SS, p. 5) 

    X 

 Communication 
(written) 

I think the purpose of 
the tutorial is to try to 
get them to…express 
them in a coherent way. 
(PB, p. 17) 

  X   

 Presentation And even just the littlest 
thing I can do to help 
the sphere of talkitude 
improve, that’s my little 
contribution (RA, p. 
26). 

   X  
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 Teamwork So there’s always 
someone that you’re  
working with, and you 
need to be able o know 
how to work with that 
person. (DS, p. 14) 

XX     

G-Meaning F describes a goal 
for students to 
gain meaning 

And the bullet on that is 
strive to figure out what 
it all means. (DS, p. 20) 
It just lifts everybody 
up a little bit. (RA, p. 
22) 

X   X X 

 Personal 
relevance 

Remember it better 
when you have 
something to latch onto 
(SS, p. 6) 

    XX 

G- New things F describes a goal 
for students to 
think about, be 
exposed to new 
things/knowledge  

I love…getting 
[students] to just think 
about something that’s 
outside of their 
everyday world. (DS, p. 
41) 

XX     

 Don’t teach like 
was taught 

…I’ve had some 
students say that I come 
across as arrogant…I 
encountered a lot of that 
myself…and I really 
dislike it.  And I try not 
to be like that. (RA, p. 
12) 

   XX  

 Teach what I’m 
interested in, 
know most about 

I want the content to be 
interesting to me (PB, p. 
12) 

   X   

G-Think like 
scientists 

F describes a goal 
for students to 
think or reason 
like scientists 

I think our generation of 
instructors is the new 
generation that’s 
saying, no, figure it out. 
(DS, p. 12) 

XXXX 
XXXX 
X 

XX X XXX  

 Curiosity …if my students came 
away from the course 
with a little bit more 
curiosity about the 
world, that would be 
fantastic (RA, p. 24) 

 XX  XX  

 Distinguish 
science from 
pseudoscience 

…students should be 
able to distinguish 
science from 
pseudoscience… (PB, 
p. 13) 

  X   

 Problem solving 
skills 

I’d love for them to 
gain greater problem-
solving skills, 

   XX  
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especially in 
quantitative problems. 
(RA, p. 22) 

Ideas (I) What ideas about 
teaching are 
influenced by 
workshop 
activities? 

      

I-Assess F describe ideas 
from the 
workshop that 
they report using 
in their teaching 
related to 
assessment 

Part of the struggle that 
every instructor I know 
has is coming up with 
good exam questions 
that really test the 
higher level knowledge.  
And still didn’t quite 
get that out of the tier 
two workshop, but it 
got me going in a good 
direction.  (DS) 
 

X  X   

 Lecture Tutorials But I guess they’ve got 
a choice when they’re 
reviewing for an exam 
they can either go 
through the lecture 
tutorial again and if 
they haven’t written 
anything they’re going 
to have to reconstruct 
the whole process (PB, 
p. 17) 

  X   

I-Career F report that the 
workshop has had 
an influence on 
his/her career, 
career path, or 
career goals 

So part of the 
workshops has kind of 
given me an avenue to 
think along how to get 
out of, you know, find 
where that bigger 
picture is for me… 
there’s something I’m 
going to contribute 
more in the future 
somewhere. (DS) 

X     

I-Curr F describe ideas 
from the 
workshop that 
they report using 
in their teaching 
related to 
curriculum, 
planning, or 
design  

The times that we have, 
it’s so hard to try and, 
you know, 20 minutes 
of lecture, you know, 15 
minutes activity, 20 
minutes of lecture, 15 
minutes of activity. 
(DS, p. 3) 

XXX XX X XXX 
X 

 

 Think-Pair-Share …the workshop had X X XX  XXX 
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tons of other things to 
go along with it, Think-
pair-share, because I’d 
never seen that until I 
got to the workshops. 
(DS, p. 6) 

 Ranking Tasks …sorting tasks I didn’t 
actually see until the 
tier two workshop. (DS, 
p. 6) 

X    X 

 Muddiest Point [Muddiest point] I 
heard about them first 
in the workshop…but 
always kind of forgot 
about them…(DS, p. 
22) 

X     

  Lecture Tutorials ...the lecture 
tutorials…are supposed 
to last a certain amount 
of time (PB, p. 6) 

 XX XX  XXX 
X 

 Concept Maps …the concept maps, 
how to bring those into 
the classroom.  (DS, p. 
6) 

X     

I-HPL F describe ideas 
from the 
workshop that 
they report using 
related to how 
people learn or 
what they know 

And it goes right along 
with everything I’ve 
ever learned about them 
is, you know, the 
exchange of, you know, 
the dialogue that 
happens is what’s 
important. (DS) 
Try to get them out of 
their 
misconception…the 
single constellation 
model (PB, p. 19) 

X  XX X  

I-Ped F describe ideas 
from the 
workshop that 
they report using 
related to 
classroom 
pedagogy 

People weren’t talking, 
and I’d say, come on, 
guys, you know, you 
should be talking. (DS) 

XXX  XX  XX 

 Lecture Tutorials …if you offer these 
people the opportunity 
to work with others and 
they still choose not to 
that you should let them 
work by themselves. 
(PB, p. 7) 

 X XXX   

I-Per F describe ideas I felt stupid a lot of the   XX0   
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from the 
workshop that 
related to them 
personally or that 
gave them a 
different 
perspective on 
themselves as 
teachers 

time…I remember 
thinking the first day, 
I’m a bad teacher. (PB, 
p. 40) 

I-Phil F describe ideas 
from the 
workshop that 
they report using 
related to 
teaching 
philosophy or 
approach 

You know, it’s not what 
happens – you get your 
grade based on what 
you do when you leave 
this room, not what you 
do inside this room.  
That’s definitely a 
workshop mentality. 
(DS) 

X  XX  XX 

  Don’t give 
answers, them 
them discover 

And I really tried to pay 
attention to Randall and 
Juan when they were 
saying don’t give them 
the answers; let them 
figure it out. (DS, p. 10) 

XXX     

Rationales (R) What rationales 
for using 
strategies or 
ideas from the 
workshop do 
faculty report? 

      

R-Align F describe 
rationales for use 
of workshop 
strategies/ideas 
that relate to an 
alignment 
between their and 
workshop 
philosophies or 
approaches 

  X  X  

R-Assess F describe 
rationales for use 
of workshop 
strategies/ideas in 
terms of 
assessment value 

So the lecture tutorials 
at least give me more 
feedback. (PB, p. 16) 

  X   

R-Content F describe 
rationales for use 
of workshop 
strategies/ideas in 
terms of content 

And those lecture 
tutorials, the reason 
why I chose those is 
that the celestial sphere 
material doesn’t go over 
well with lecture (PB, p. 

  X X  
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8) 
R-Context F describe 

rationales for use 
of workshop 
strategies/ideas in 
terms of context 

The magical mystical 
doorframe erases your 
brain (SS, p. 5) 

    X 

R-Ease F describe 
rationales for use 
of workshop 
strategies/ideas in 
terms of ease of 
addition 

We did a lot of the free 
writes.  So I kind of 
thought, man, this is 
kind of easy to do. (DS, 
p. 22) 

XX X XXX   

R-Emo F describe 
rationales for use 
of workshop 
strategies/ideas in 
terms of an 
emotional 
response 

I liked the idea, I liked 
the concept. (DS, p. 4) 

X     

R-HPL F describe 
rationales for use 
of workshop 
strategies/ideas in 
terms of how 
people learn 

You learn better by 
doing rather than 
hearing about doing 
(SS, p. 5) 

  XX  XX 

R-Net F describe 
rationales for use 
of workshop 
strategies/ideas 
due to 
networking, 
talking with other 
faculty or 
workshop 
facilitators 

 X     

 Faculty   XXX    
 Workshop 

Facilitators 
When I first learned 
about tutorials, I met 
Juan and talked to him 
as AAS, and I talked to 
Randall at AAS, and I 
saw the talks that they 
were giving, and I 
immediately had the 
book required for my 
classes. (DS, p. 3) 

X     

R-Personal  F describe 
rationales for use 
of workshop 
strategies/ideas in 
terms of a 
personal reason 

I don’t feel like I 
explain it as well as 
other concepts (SS, p. 
5) 

  XX  X 
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 Experience: F 
describe 
rationales for use 
of workshop 
strategies/ideas in 
terms of a 
personal 
experience 

…I feel that if I had 
been given more 
opportunity for 
interaction…I would 
understand better the 
concepts that I had been 
taught (RA, p. 4) 

   XX  

R-Reas F describe 
rationales for use 
of workshop 
strategies/ideas in 
terms of a 
reasoning 
response 

You know, it’s not what 
happens – you get your 
grade based on what 
you do when you leave 
this room, not what you 
do inside this room.  
That’s definitely a 
workshop mentality.  
But it makes sense. 
(DS) 

 X   X 

R-Res F describe 
rationales for use 
of workshop 
strategies/ideas in 
terms of being 
convinced 
through research 
results 

I’ve seen data that – 
you know, I can sit up 
here and talk and you 
can get 50 percent of 
the knowledge, and by 
you actually working 
through a problem, you 
get 70 to 80 percent of 
it (DS) 

XXX  XX   

R-S’ Feed F describe 
rationales for use 
of workshop 
strategies/ideas 
because of the 
feedback from 
students 

      

Challenges (C) What challenges 
in teaching do 
faculty report? 

      

C-Articulation F describes a 
challenge in 
teaching related 
to the articulation 
agreement of the 
cc 

Because you have to 
cover this to articulate, 
and that’s one thing that 
we don’t like at all and 
we’re trying to figure 
out how to change that. 
(DS, p. 55) 

X     

C-Content F describes a 
challenge in 
teaching related 
to the content of 
the course 

 XXX     

 Visualization On the position motion 
things there were some 
issues…to do with the 

  X   
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distortion of the horizon 
in a two dimensional 
diagram (PB, p. 25) 

C-Context F describes a 
challenge in 
teaching related 
to the context or 
learning 
environment of 
the course 

I think that’s harder, 
creating a workplace 
like environment for 
them. 

  X   

C-Curr F describes a 
challenge in 
teaching related 
to the curriculum 
of the course  

..there’s a disconnect 
sometimes between the 
material they’ve worked 
through and the 
questions I’m asking 
(PB, p. 18) 

X X X   

C-Feedback F describes a 
challenge in 
teaching related 
to feedback 
(negative) from 
others 

      

 Faculty I have been made to 
feel insecure sometimes 
about the unique way I 
do things (PB, p. 13) 

X  XXX 
X 

  

C-Lack of 
materials/training 

F describes a 
challenge in 
teaching related 
to the lack of 
materials or 
training in their 
use 

 XXX 
X 

 X   

C-Log F describes a 
challenge in 
teaching related 
to a logistical 
issue (e.g. length 
of class time) 

    X  

C-Personal F describes a 
challenge in 
teaching caused 
by a personal 
external issue 

Having things go on in 
your personal life 
sometimes means that 
you cannot prepare (PB, 
p. 21) 

  X X  

C-Self F describes a 
challenge in 
teaching caused 
by him/herself 

 X  XX  X 

 Confidence I think I’m just not 
strong enough in my 
delivery of the Think-
Pair-Shares (DS, p. 9) 

XX 
 

X XX  X 
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 Conflict (e.g. 
issues that are 
personal 
conflicts) 

They need to be 
responsible mentally, 
which is really hard for 
me to give up (DS, p. 8) 

XX X X   

 Curriculum (e.g. 
issues with 
curriculum 
planning) 

It’s so hard to think 
ahead to what can I get 
them to get out of this 
so I’m not just the 
talking head. (DS, p. 2) 

XXX 
XXX 

X XXX X  

 Expertise My own field of 
expertise is not in that 
area (PB, p. 38) 

  X   

 Gender Women, we’re not 
taken very seriously 
(MB, p. 2) 

 X    

 Identity Not all of us are 
natural…extroverts…so 
it would be 
interesting…to show 
how the lecture tutorials 
work with those 
different styles (PB, p. 
39) 

X  X XX  

 Implementing LT …how much feedback 
to give to group, might 
address problems on the 
spot. (MB, p. 2) 

X X X  XXX 

C-Students F describes a 
challenge in 
teaching related 
to students 

It’s hard to walk around 
with 30 people (DS, p. 
12) 

XX   XXX  

 Attitude …we don’t have a 
problem with…students 
thinking that they’re not 
worth anything.  The 
problem is they think 
they’re worth too much. 
(DS, p. 60) 

XXX 
X 

 X XXX XX 

 Behavior (e.g. 
arriving late, 
being disruptive) 

Disruptive student or 
one student who thinks 
they know more (MB, 
p. 2) 

XX XXX X X XX 

  Silence Sometimes you’ll have 
groups of students who 
don’t know or who just 
copied…but they won’t 
speak up, and that’s 
bad, not knowing (PB, 
p. 16). 

  X   

 Skill level I’m not teaching the 
Doppler shift to the 
115-ers because they 

   X  
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have more difficulties 
with math (RA, p. 4) 

 Personal    X XXX 
X 

 

 Prior education Should have been there 
in high school, 
facts…not the place of 
college (MB, p, 4) 

 X XX XXX X 

 Reaction …some of those 
questions seem to be 
slightly redundant or 
repetitive and the 
students seem slightly 
annoyed by that (PB, p. 
25) 

XX  X XXX 
X 

 

 Thinking …students have a high 
level of functionality 
but cannot 
conceptualize things 
(PB, p. 33) 

  X XXX  

 Work I tend to enter this fog 
of war during the 
semester…some 
[students] do, especially 
the ones that also have 
work (PB, p. 23) 

     

C-Tech F describes a 
challenge in 
teaching related 
to technology 
(e.g. breaks 
down) 

I’d rather have 
something that works 
even if…the 
PowerPoint breaks 
down (PB, p. 10) 

  XXX 
X 

  

C-Time F describes a 
challenge in 
teaching related 
to time 

I don’t have time for 
that, that I can try and 
get it in the classroom. 
(DS, p. 88) 

XXX 
XXX 
X 

X XXX 
X 

XX X 

C-Work F describes a 
challenge in 
teaching related 
to workload 

   X   

Easers (E) What easers in 
teaching do 
faculty report? 

      

E-Admin F describes an 
easer in teaching 
related to school 
administration 
(e.g. deans, dept. 
chairs) 

The new dean…is 
actively saying…what 
can I do to help you and 
make your road less 
bumpy, so to speak 
(RA, p. 14)  

 X  X XXX 

E-Affirmation F describes an 
easer in teaching 
related to 
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affirmations 
received  

 Other faculty NS…he said you know, 
if that’s what excites 
you and it works for the 
students, sounds great.  
That was a nice 
affirmation. (PB, p. 13) 

  X   

 Professional 
Organizations 
(e.g. AAS) 

I’ve also had some very 
nice affirmations 
from…a document 
produced by the AAS 
(PB, p. 13) 

  X   

 Students       
E-Canned Goods F describes an 

easer in teaching 
related to the use 
of materials 
developed by 
others for astro 

I do like using “canned 
goods”, like the lecture 
tutorials (PB, p. 23) 

 XXX XXX 
X 

  

 Coordinated It would be nice to get a 
little package of think-
pair-share questions tied 
to each tutorial as well 
(PB, p. 24) 

  X   

 Editable It would be nicer still if 
you could not just have 
the canned goods…but 
to have editable 
versions (PB, p. 23) 

  XXX   

 Instructor’s 
manual 

…perhaps some 
instructors 
notes…saying well, this 
is what we’re trying to 
do (PB, 24) 

  X   

E-Environ F describes an 
easer in teaching 
related to the 
environment or 
tone of the work 
or learning 
setting 

I think that’s crucial is 
to be able to be in an 
environment where you 
can talk. (DS, p. 29) 

X     

 Class size   X    
E-Feeling about 
astro 

F describes an 
easer in teaching 
related to a 
positive feeling 
about astronomy 

One of the great things 
about astronomy is that 
it always makes you 
feel hopeful about the 
future (RA, p. 21) 

   X  

E-Per Exp F describes an 
easer in teaching 
related to 
personal 

…another really 
positive experience 
was…I had to TA (RA, 
p. 28) 

 XX  XXX 
XXX 
X 
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experience 
E-Practice F describes an 

easer in teaching 
related to 
practicing 
pedagogy, use of 
materials 

…actually having us do 
the activities was 
extremely beneficial 
(DS, p. 22) 

XXX 
X 

 X   

E-Prep F describes an 
easer in teaching 
related to 
preparation 

So, yeah, you have to 
practice.  You have to 
be prepared.  And once 
that sinks in, it made it 
a lot easier. (DS, p. 33) 

X  X   

E-Networking F describes an 
easer in teaching 
related to 
networking or 
talking with other 
faculty 
colleagues 

But, yeah, just anytime 
I could call people and 
talk to them and – that 
helped a lot. (DS, p10) 

XXX 
XXX 
X 

XXX 
X 

X XX  

E-Resources F describes an 
easer in teaching 
from resources 
available 

Material…books for 
free…photocopies (MB, 
p. 3) 

 X    

E-Self F describes an 
easer in teaching 
caused by 
him/herself 

…in a sense, my lack of 
memory, puts myself in 
the students’ position, 
and I thought…Now I 
understand it I better 
help the students (PB, p. 
15) 

  XX   

E-Students F describes an 
easer in teaching 
caused by 
students 

    X X 

 Knowledge about 
students 

They’re just narcissists.  
And it almost made it 
better knowing that, 
because then it’s like – 
it’s not that they have 
an excuse; it’s just 
something that we 
recognize that we need 
to deal with. (DS, p. 62) 

X X X   

E-Tech F describes an 
easer in teaching 
related to use of 
technology 

…they could use that as 
a tool for sorting out a 
very difficult spatial 
situation (PB, 26) 

  X   

E-Workload F describes an 
easer in teaching 
related to 
workload 

Not have full [teaching] 
load (MB, p. 3) 

 X    

E-Workshop F describes an …once I went to a XXX  XX X XX 
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easer in teaching 
related to 
attending the 
workshop 

workshop, it was, like, 
oh, wow, this makes so 
much more sense now. 
(DS, p. 5) 

X 

  Repeat workshop I think people need to 
take them more than 
once.  I think that’s 
important, because you 
get so overloaded the 
first workshop (DS, p. 
80) 

X  X   

  Other workshops I would have to say a 
huge experience…that 
has given me a 
ginormous ah-ha was 
when I was in graduate 
school…that group 
hosted a yearly series of 
workshops. (RA, p. 15) 

   X  
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APPENDIX S: DENISE’S POETIC TRANSCRIPTION IN PROCESS 

 
 (version 1.0) 
 
…what can I get them to get out of this so I’m not just the talking 
head.  And the times that we have, it’s so hard to try and, you know, 
20 minutes of lecture, you know, 15 minutes activity, 20 minutes of 
lecture, 15 minutes of activity.   
 
…but try and find something, pull from something that they can engage 
in, you know, every 20 minutes.   
 
…one thing I really liked was having results of the improvement, you 
know, 70 percent retention on some topics, 80 percent retention on 
others.  
 
I can sit up here and talk and you can get 50 percent of the knowledge, 
and by you actually working through a problem, you get 70 to 80 percent 
of it, which is passing.  
 
I just can’t quite get it to fit yet, so.   
 
…still trying to introduce more techniques into the classroom. I still 
struggle, because you have ten million things that are fantastic, that 
work, that seem so easy and fun to do, you can’t possibly do them all 
at once. 
 
…take questions that could be Think-Pair-Share and turn them into quiz 
questions. 
 
And instead of having them do the dialogue, I kind of make them 
dialogue as a big group.  And I’m not sure if that’s working the same 
way Think-Pair-Share would… 
 
…they need to be responsible mentality, which is really hard for me to 
give up, you know.  But, see, I have kind of taken the Think-Pair-Share 
questions and twisted them into quiz questions.   
 
…start with what you know.  
 
I asked questions. I’d always ask.  
 
And I talked to [Juan].  I talked to [Randall].  I had a few 
conversations with [Martha].  See, it was just talking to people, what 
do you do when?   
 
…they were saying don’t give them the answers; let them figure it out. 
let them come to it.  You know, let them make the mistake.  
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If they think logically and responsibly through a question, then they 
can come to it, and they’ve got to go with it.  
 
I got better at not saying yes or no… 
 
…hearing you guys say, don’t always give them the answer; let them rely 
on somebody else.  
 
…you might turn into scientists.  I didn’t know I was going to be a 
scientist when I was general ed…  
 
I don’t want students to think that they can’t do my class.   
 
…it just bothers me when they say, “I’m not good at science.”  Well, 
it’s just you’re out of practice; you just don’t have the tools to do 
it.  That’s why I’m here, to help you get the tools to do the science.   
 
There’s always somebody else with you… 
 
I don’t want them leaving my classroom and taking things as they are.  
Always ask the question.  Prove it. 
 
I mean, I don’t want my students to be scientists.  I mean, it’s cool 
if a couple do turn out to be scientists, but I want them to be able to 
think logically about something…  
 
…not be afraid of science.  
 
You took astronomy for a reason.  
I know those things are millions of light years away… 
 
…there’s some other abstract thing out there that I can learn. 
 
…people say, God, I feel small. strive to figure out what it all means. 
all this stuff is out here and, yeah, we’re this tiny little 
insignificant piece of mass, but we’ve got this brain that makes us 
better than this star that’s just doing what physics tells it to do.  
So just try and enforce that they can do it and not to be afraid of it.  
 
I kind of tweaked…  
 
…it gives me feedback on what they missed that day.   
 
…lead them down the right path. 
 
…getting an instinct for start building an instinct for… 
 
…talking to other faculty…I’m like the little annoying gnat that, you 
know, hey, do you ever have this problem; how do you fix it?  
 
…“what do you do when; when is it okay to do; what happens if”  
let them discover it for themselves…  
 
…you have to practice.  You have to be prepared.   
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…help them through something…I have to be ready to tell them, only 
answer the question you’re asked; don’t add words.   
 
But it’s a mistake that I would see my students making, so I’ve learned 
that I can – when that – I see them going that way then I can 
immediately jump in there with it. 
 
…part of the practice for doing the tutorials is actually physically 
doing them with a group…you should be talking…check your answer, the 
one before, just to see if they were going on the right path.  
…if you don’t grade them, how do we know we’re right?  
 
I am actually checking…  
 
I’ve had to get more comfortable getting into smaller groups, because 
it’s easy just to wash everybody out as talking, but smaller groups, 
and standing there and looking at them for a moment and hearing the 
conversation that they’re having.  And if I hear them having the right 
conversation then I’ll move on.  If I see them going down – oh, 
absolute magnitude is just what it looks like going across the street, 
and it’s like, wait a minute, absolute means what?  Okay, what did we 
write down?  So if I see something drastically wrong like that then I 
jump in.   
 
…what I can’t get through, that maybe it’s just the language, slang, 
term that they need to know, and check with another group. 
 
…what did I change that made it clearer this time…what examples did I 
give?  So – and maybe those – the examples…  
 
When did you know you wanted to be a teacher?  And I’m like, I’ll let 
you know when that happens.  And people are always looking for that ah-
ha, oh, my God, I wanted to be a – I knew – and I still haven’t had 
that happen.   
 
I still haven’t had that happen, but I love what I’m doing.  I love 
talking to students, talking to them about something that I’m in love 
with, getting them to just think about something that’s outside of 
their everyday world.  And it’s just – I don’t feel like I’m teaching 
them.  I feel like I’m just talking to them and having a conversation 
with them, and that doesn’t feel like teaching to me.  
 
So I showed up.  I did all the labs ahead of time.  I was all prepared.  
I had lectures written out and was very prepared for class, and I got 
really good feedback…  
 
One night, the last night I’d go through the questions And they’re just 
yelling out answers.   
 
…how did you get them to…what are you doing that’s so different?  
…your students are smart.  And they’re not any different than theirs 
maybe I’m kind of good at this thing that I never thought I was going 
to do. 
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And I was just doing my job, and it wasn’t a hard job.  It was a fun 
job.  
 
And when I came back here, I really felt like this is where I’m 
supposed to be.  I have that feeling that this is where I’m supposed to 
be.  And it doesn’t feel like I’m a teacher. I feel like I’m just 
talking to people about something that I love.  
 
…you just need to tell your students to start with what you know,  
you really know how to…  
I am learning things, that I can actually start giving things… 
 
So I think things that really help me grow as a professor is having a 
good network of people to talk to, being able to trust other professors 
to talk to them.  
 
Seeing – things that make me stand up and take notice is when there’s 
data…  
 
When I look at myself two years ago and where I am now, it’s like I’m a 
totally different instructor. 
 
I’m more sure of myself when I’m in front of students…where I can take 
their questions and pull it into the next topic.  Or give them leading 
questions into something else.  I guess a better way to put that is 
kind of directing their thought a little bit better, if they’re stuck 
somewhere, giving them more responsibility.   
 
…being able to field their questions better and have more questions for 
them that they can think through…  
 
I’m always looking for things for them to do… 
 
And I’m not afraid to tell them about things, to go off topic once in a 
while.  And I think one thing I’m not afraid of is I’m not afraid of 
not covering a topic.  I’m learning that what might be important to one 
instructor might not be so important to another.   
 
But we do have kind of common outcomes that we like and we’re – the 
school is starting to put the outcomes into our outlines… 
 
I just learned over the weekend, actually, so I need practice on those.   
 
So, you know, we have this kind of conflict…you need to respect me. 
this is my classroom, and I need to set rules,– you have to maintain 
control…  
 
And you have to call them on it, tell them, be responsible; it’s not my 
job to make you smart, you know.  You know, it’s not what happens – you 
get your grade based on what you do when you leave this room, not what 
you do inside this room.  
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It’s what happens outside.  And, as a student myself, I didn’t realize 
that.  That’s just what I did.  
 
And it kind of gives us more tools to deal with it, because she kind of 
finished it with, you know, part of it is setting rules.  
 
I realized they don’t think of me as a scientist, and they don’t think 
of me as someone who’s studied astronomy or that knows more than the 
person that they were talking to……maybe if I can get them thinking like 
a scientist then maybe, you know, self-validating that I am still one.  
 
I think that teaching isn’t standing up and lecturing.  It’s talking to 
them.  It’s dialoguing with them.  And the more I can have a 
conversation with them, and conversation means more than one person is 
talking, then that’s what it’s all about.  I mean, that’s where I’m 
giving them then information that I want them to have, and they’re 
learning.  They’re not just learning how a star is born; they’re 
learning what it takes to have some kind of situation come up and how 
to get out of that situation…  
 
I would like to always have them wonder why, you know, why does that 
happen?  And the more students can talk to me, the more they’re 
inclined to ask why.  And then if no one else is around then they can 
figure it out for themselves.  
 
I think I never thought of myself as a teacher because teaching isn’t 
what – that teacher isn’t what I’m doing.  I’m not standing up there 
just doing problems on the board, or talking about a book I told my 
students to read, or getting the symbolism.  Those are teachers, to me, 
and I don’t feel like I’m a teacher.  
 
What would I call myself? I feel like I’m a tour guide for the subject, 
but I also feel like I’m guiding them through inquiry, how to recognize 
that there’s a question and give them tools for how to answer it.  And 
I just use astronomy as the examples.  Oh, wow, where did that come 
from?  That’s, like, weird.   
 
I think they’re taking astronomy, whatever to fill that class, but they 
took that class for a reason, and I think astronomy is just a small 
part of what I hope my students get out of the class.  I think the 
astronomy is just the part in me wanting to talk about something that I 
love, but getting them to, I guess, still think like scientists I think 
is really what it comes down to, just guide them to get to that point 
to where they’re not naïve people.  
 
…a year ago, I just thought I was telling people about this really cool 
thing about astronomy and everything out there, and I guess, all along, 
there was this other side thing that was working its way through.  
 
It’s astronomy.  That’s where my heart is; it’s up in space. 
 
I feel like there’s something else in me, but I haven’t found it yet.  
And I’m getting close, with astronomy education, but still not quite 
there.   
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So part of the workshops has kind of given me an avenue to think along 
how to get out of, you know, find where that bigger picture is for me.  
I’m the learning how to contribute.   
 
So – but I don’t know where I’m supposed to go.  I’m still trying to 
find that path.  And I think that’s what keeps me going and, you know, 
every workshop that I can go to, I do.  And even if I’ve been to yours, 
or another one, or AAS, or – I go, because you don’t know when 
inspiration is going to come.  And I’m still in that seeking phase.  I 
need to collect all the knowledge.   
 
I don’t know how the story ends.  In a big way, that’s all I know, 
somewhere.  
 
Educating the educators. I think that’s my bigger picture. I just have 
to figure it out. I know my current step, but I’m not sure of the next 
step to take.  My current step is just perfecting my lectures and 
building new activities.   
 
I think I can always get something out of them, and – especially the 
second one that I went to was the one where things really started 
clicking, because I wasn’t paying attention to the new techniques; I 
was paying attention to how to do them. 
 
…the big picture, you know, the overarching techniques, those are all 
going to be the same no matter who conducts the workshop.  But the 
details on – maybe roles of facilitator type details will be different 
for people.  
but it got me going in a good direction.   
 
 
 (version 1.1) 
 
…what can I get them to get out of this so I’m not just the talking 
head.  …the times that we have, it’s so hard to try 20 minutes of 
lecture, you know, 15 minutes activity, 20 minutes of lecture, 15 
minutes of activity.   
 
…try and find something, pull from something that they can engage in  
 
…I can sit up here and talk and you can get 50 percent of the 
knowledge, and by you actually working through a problem, you get 70 to 
80 percent of it…  
 
…still trying to introduce more techniques into the classroom.  
 
I still struggle, because you have ten million things that are 
fantastic, that work, that seem so easy and fun to do, you can’t 
possibly do them all at once. 
 
…take questions that could be Think-Pair-Share and turn them into quiz 
questions. 
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And instead of having them do the dialogue, I kind of make them 
dialogue as a big group.  And I’m not sure if that’s working the same 
way Think-Pair-Share would… 
 
…they need to be responsible mentally, which is really hard for me to 
give up, you know.  But, see, I have kind of taken the Think-Pair-Share 
questios and twisted them into quiz questions. 
 
…start with what you know.  
 
I asked questions…I’d always ask.  
 
…it was just talking to people…  
 
…they were saying don’t give them the answers; let them figure it 
out…let them come to it.  You know, let them make the mistake.  
 
If they think logically and responsibly, then they can come to it, and 
they’ve got to go with it.  
 
I got better at not saying yes or no… 
 
…you might turn into scientists.  I didn’t know I was going to be a 
scientist when I was general ed. 
 
I don’t want students to think that they can’t do my class.   
 
…it just bothers me when they say, “I’m not good at science.”  Well, 
it’s just you’re out of practice; you just don’t have the tools.  
That’s why I’m here, to help you get the tools to do the science.   
 
There’s always somebody else with you… 
 
I don’t want them leaving my classroom and taking things as they are.  
Always ask the question.  Prove it. 
 
I want them to not be afraid of science.  
 
You took astronomy for a reason. 
  
I know those things are millions of light years away, you know. 
 
…there’s some other abstract thing out there that I can learn. 
 
…people say, God, I feel small.  
 
…strive to figure out what it all means.  
 
…we’re this tiny little insignificant piece of mass, but we’ve got this 
brain that makes us better than this star that’s just doing what 
physics tells it to do.  
 
…lead them down the right path…  
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…talking to other faculty…hey, do you ever have this problem; how do 
you fix it?  
 
…“what do you do when; when is it okay to do; what happens if”… 
  
…let them discover it for themselves…  
 
…you have to practice.  You have to be prepared.   
 
…help them through something…I have to be ready to tell them, only 
answer the question you’re asked; don’t add words.   
 
…part of the practice for doing the tutorials is actually physically 
doing them with a group… 
 
…you should be talking… 
  
…check your answer, the one before, just to see if they were going on 
the right path. 
  
…if you don’t grade them, how do we know we’re right?  
 
I am actually checking…  
 
I’ve had to get more comfortable getting into smaller groups, because 
it’s easy just to wash everybody out as talking, but smaller groups, 
and standing there and looking at them for a moment and hearing the 
conversation that they’re having.  And if I hear them having the right 
conversation then I’ll move on.  If I see them going down - wrong like 
that then I jump in.   
 
…what did I change that made it clearer this time… what examples did I 
give?  So – and maybe those – the examples…  
 
When did you know you wanted to be a teacher?  And I’m like, I’ll let 
you know when that happens…I still haven’t had that happen, but I love 
what I’m doing.  I love talking to students, talking to them about 
something that I’m in love with, getting them to just think about 
something that’s outside of their everyday world. I don’t feel like I’m 
teaching them.  I feel like I’m just talking to them and having a 
conversation with them, and that doesn’t feel like teaching to me.  
 
One night…the last night…I’d go through the questions…And they’re just 
yelling out answers.   
 
…how did you get them to…what are you doing that’s so different?  
…your students are smart.  And they’re not any different than theirs… 
…maybe I’m kind of good at this thing that I never thought I was going 
to do. 
 
And I was just doing my job, and it wasn’t a hard job.  It was a fun 
job.  
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And when I came back here, I really felt like this is where I’m 
supposed to be.  I have that feeling that this is where I’m supposed to 
be.  And it doesn’t feel like I’m a teacher. I’m just talking to people 
about something that I love.  
 
…you just need to tell your students to start with what you know… 
  
I am learning things, that I can actually start giving things, 
contributing back. 
 
When I look at myself two years ago and where I am now, it’s like I’m a 
totally different instructor. 
 
I’m more sure of myself when I’m in front of students…where I can take 
their questions and pull it into the next topic.  Or give them leading 
questions into something else. directing their thought a little bit 
better, if they’re stuck somewhere, giving them more responsibility.   
 
…being able to field their questions better and have more questions for 
them that they can think through…  
 
I’m always looking for things for them to do… 
 
And I’m not afraid to tell them about things, to go off topic once in a 
while. I’m not afraid of not covering a topic.  I’m learning that what 
might be important to one instructor might not be so important to 
another.   
 
But we do have kind of common outcomes and we’re starting to put the 
outcomes into our outlines… 
 
I just learned over the weekend, actually, so I need practice on those.   
 
…we have this kind of conflict…you need to respect me. Yeah, this is my 
classroom, and I need to set rules,– you have to maintain control…  
 
And you have to call them on it, tell them, be responsible; it’s not my 
job to make you smart – you get your grade based on what you do when 
you leave this room, not what you do inside this room.  
 
It’s what happens outside.  And, as a student myself, I didn’t realize 
that.  That’s just what I did.  
 
And at that point, I realized they don’t think of me as a scientist, 
and they don’t think of me as someone who’s studied astronomy…maybe if 
I can get them thinking like a scientist then maybe, you know, self-
validating that I am still one.  
 
I think that teaching isn’t standing up and lecturing.  It’s talking to 
them.  It’s dialoguing with them.  And the more I can have a 
conversation with them, and conversation means more than one person is 
talking, then that’s what it’s all about. where I’m giving them then 
information that I want them to have, and they’re learning.  They’re 
not just learning how a star is born; they’re learning what it takes to 
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have some kind of situation come up and how to get out of that 
situation… 
 
…I would like to always have them wonder why, you know, why does that 
happen?  And the more students can talk to me, the more they’re 
inclined to ask why.  And then if no one else is around then they can 
figure it out for themselves.  
 
I think I never thought of myself as a teacher because teaching isn’t 
what – that teacher isn’t what I’m doing.  I’m not standing up there 
just doing problems on the board, or talking about a book I told my 
students to read, or getting the symbolism.  Those are teachers, to me, 
and I don’t feel like I’m a teacher.  
 
What would I call myself?  
 
Because I feel like I’m a tour guide for the subject, but I also feel 
like I’m guiding them through inquiry, how to recognize that there’s a 
question and give them tools for how to answer it.  And I just use 
astronomy as the examples.  Oh, wow, where did that come from?  
 
I think they’re taking astronomy, for a reason, and I think astronomy 
is just a small part of what I hope my students get out of the class.  
I think the astronomy is just the part in me wanting to talk about 
something that I love, but getting them to, I guess, still think like 
scientists I think is really what it comes down to, just guide them to 
get to that point to where they’re not naïve people.  
 
…a year ago, I just thought I was telling people about this really cool 
thing about astronomy and everything out there, and I guess, all along, 
there was this other side thing that was working its way through.  
 
It’s astronomy.  That’s where my heart is; it’s up in space. 
 
I feel like there’s something else in me, but I haven’t found it yet.  
 
So part of the workshops has kind of given me an avenue to think along 
how to get out of, find where that bigger picture is for me…I’m 
learning how to contribute.   
 
I’m still trying to find that path…every workshop that I can go to, I 
do. I go, because you don’t know when inspiration is going to come.  
And I’m still in that seeking phase.  I need to collect all the 
knowledge.   
 
I don’t know how the story ends.  In a big way, that’s all I know, 
somewhere.  
 
Educating the educators…I think that’s my bigger picture…I just have to 
figure it out.  
 
…my current step perfecting my lectures and building new activities.   
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…the second one was the one where things really started clicking, I 
wasn’t paying attention to the new techniques; I was paying attention 
to how to do them. 
 
(version 1.2) 

One night, the last night  
I’d go through the questions  
And they’re yelling out answers.   
your students are smart,  
how did you get them to, what are you doing that’s so different?  
And they’re not any different 
maybe I’m kind of good at this thing that I never thought to do. 
 
I asked questions. I’d always ask. 
And I talked to.  I talked to.  I had a few “what do you do when?  When 
is it okay to do?  What happens if?” 
 
take questions, and turn questions, and twisted questions. 
And instead of, I make them start with what you know.   
I got better at not saying yes or no 
 
 
When did you know you wanted to be a teacher?   
I’ll let you know when that happens,  
but I love what I’m doing.   
 
 
what can I get them to get out of this so I’m not just the talking 
head. 20 minutes of lecture, 15 minutes activity, 20 minutes of 
lecture, 15 minutes of activity.   
 
I can sit up here and talk and you can get 50 percent of the knowledge,  
and you actually working through a problem, get 70 to 80 percent of it.  
 
still trying, to introduce more that they can engage in. 
still struggle, because you can’t possibly do them all at once. 
 
   
they were saying, don’t give them the answers; let them figure it out, 
let them come to it, let them make the mistake.  
 
If they think, then they can come to it, and they’ve got to go with it.  
 
“I’m not good at science,” it bothers me when they say. That’s why I’m 
here, to help you get the tools to do the science. There’s always 
somebody else with you 
 
I don’t want them leaving my classroom and taking things as they are.  
Always ask the question.  Prove it. 
 
You took astronomy for a reason.  
I know those things are millions of light years away 
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people say, God, I feel small (strive to figure out what it all means) 
all this stuff out here and, we’re this tiny little insignificant piece 
of mass, but we’ve got this brain that makes us better than this star 
that’s just doing what physics tells it to do.  
you should be talking  
check your answer, the one before, just to see if they were going on 
the right path.  
help them through 
I have to be ready to tell them, only answer the question you’re asked; 
don’t add words.   
if you don’t grade them, how do we know we’re right?  
 
I am actually checking  
 
smaller groups, and standing there and looking at them for a moment and 
hearing the conversation that they’re having.  And if I hear them 
having the right conversation then I’ll move on.  If I see them going 
down  
if I see something drastically wrong then I jump in.   
 
and check with another group. 
 
what did I change that made it clearer this time  
what examples did I give?  So – and maybe those – the examples  
 
 
I love talking to students, talking to them about something that I’m in 
love with (That’s where my heart is; it’s up in space), getting them to 
think about something that’s outside of their everyday world.  And I’m 
just talking to them, having a conversation, and that doesn’t feel like 
teaching to me.  
 
  
I really felt like this is where I’m supposed to be. And it doesn’t 
feel like I’m a teacher. I’m just talking to people about something 
that I love.  
 
When I look at myself two years ago and where I am now, it’s like I’m a 
totally different instructor. 
 
I’m more sure of myself, I can take and pull it into.  Or give them, 
that they can think through. Directing, if they’re stuck, giving more 
responsibility.   
 
I’m always looking for things for them to do 
 
I just learned over the weekend, actually, so I need practice on those.   
 
we have this kind of conflict 
you need to respect me. this is my classroom, and I need to set rules,– 
you have to maintain control  
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And you have to tell them, be responsible; it’s not my job to make you 
smart, you know.  You know, it’s what happens outside, on what you do 
when you leave this room.  
 
teaching isn’t standing up and lecturing.  It’s talking.  It’s 
dialoguing. a conversation (and conversation means more than one person 
is talking).  They’re not just learning how a star is born; they’re 
learning what it takes to have some situation come up and how to get 
out of that situation,  
 
I would like to always have them wonder why?  the more students can 
talk to me, the more they’re inclined to ask why.  And then if no one 
else is around then they can figure it out for themselves.  
 
standing up there just doing problems, or talking about a book, or 
getting the symbolism.  Those are teachers, to me, and I don’t feel 
like I’m a teacher.  
 
What would I call myself?  
 
a tour guide. astronomy is just a small part, just the part in me 
wanting to talk about something that I love, but getting them to think 
like scientists, guide them to get to that point, guiding them through 
inquiry.  
Oh, wow, where did that come from?  
 
a year ago, I just thought I was telling people about everything out 
there, and all along, there was this other thing working its way 
through.  
 
there’s something else in me, but I haven’t found it yet.  And I’m 
getting close, but still not quite there.   
 
So part of the workshops has given me an avenue to find where that 
bigger picture is, for me.  
I’m learning how to contribute. Educating the educators. I think that’s 
my bigger picture.  
 
every workshop that I can go to, I do, because you don’t know when 
inspiration is going to come. I’m still seeking.  I need to collect all 
the knowledge.   
 

(version 1.3) 
 
One night, the last night  
I’d go through the questions  
And they’re yelling out answers.   
your students are smart,  
how did you get them to, what are you doing that’s so different?  
And they’re not any different 
maybe I’m kind of good at this thing that I never thought to do. 
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I asked questions. I’d always ask. 
And I talked to.  I talked to.  I had a few “what do you do when?  When 
is it okay to do?  What happens if?” 
 
take questions, and turn questions, and twisted questions. 
And instead of, I make them start with what you know.   
I got better at not saying yes or no 
 
they were saying, don’t give them the answers, let them make the 
mistake.  
If they think, they can come to it, and they’ve got to go with it.  
 
 
 
still trying, to introduce more they can engage in. 
still struggle, because you can’t possibly do them all at once. 
 
 
When did you know you wanted to be a teacher?   
I’ll let you know when that happens,  
but I love what I’m doing.  
20 minutes of lecture, 15 minutes activity, 20 minutes of lecture, 15 
minutes of activity.   
 
I can sit up here and talk and you can get 50 percent of the knowledge,  
and you actually working through a problem, get 70 to 80 percent of it.  
 
“I’m not good at science,” it bothers me when they say. That’s why I’m 
here, to help you get the tools to do the science. There’s always 
somebody else with you 
 
Always ask the question.  Prove it. 
 
You took astronomy for a reason.  
I know those things are millions of light years away 
 
people say, God, I feel small (strive to figure out what it all means) 
all this stuff out here and, we’re this tiny little insignificant piece 
of mass, but we’ve got this brain that makes us better than this star 
that’s just doing what physics tells it to do.  
 
you should be talking  
check your answer, the one before, on the right path.  
help them through 
I have to be ready to tell them, only answer the question you’re asked; 
don’t add words.   
if you don’t grade them, how do we know we’re right?  
 
I am actually checking  
 
smaller groups, and standing there and looking at them for a moment and 
hearing the conversation that they’re having.  And if I hear them 
having the right conversation then I’ll move on.  If I see them going 
down  
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if I see something drastically wrong then I jump in.   
 
and check with another group. 
 
what did I change that made it clearer this time  
what examples did I give?  So – and maybe those – the examples  
 
 
I love talking to students,  
I’m just talking to people about something that I love. 
(That’s where my heart is; it’s up in space).   
teaching isn’t standing up and lecturing.   
It’s talking.  It’s dialoguing.  
and conversation means more than one person is talking. 
and that doesn’t feel like teaching to me.  
 
  
 
I really felt like this is where I’m supposed to be. And it doesn’t 
feel like I’m a teacher.  
 
I’m more sure of myself, I can take and pull it into.  Or give them, 
that they can think through. Directing, if they’re stuck, giving more 
responsibility.   
 
 
And you have to tell them, be responsible; it’s not my job to make you 
smart, you know.  You know, it’s what happens outside, on what you do 
when you leave this room.  
 
They’re not just learning how a star is born; they’re learning what it 
takes to have some situation come up and how to get out of that 
situation,  
 
I would like to always have them wonder why?  the more students can 
talk to me, the more they’re inclined to ask why.  And then if no one 
else is around then they can figure it out for themselves.  
 
standing up there just doing problems, or talking about a book, or 
getting the symbolism.  Those are teachers, to me, and I don’t feel 
like I’m a teacher.  
 
What would I call myself?  
 
a tour guide. astronomy is just a small part, just the part in me 
wanting to talk about something that I love, but getting them to think 
like scientists, guide them to get to that point, guiding them through 
inquiry.  
Oh, wow, where did that come from?  
 
a year ago, I just thought I was telling people about out there, and 
all along, there was this other thing working its way through.  
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there’s something else in me, but I haven’t found it yet.  And I’m 
getting close, but still not quite there.   
 
the workshops: [ADD IN BIT ABOUT THE TOOLS HERE] an avenue to find 
where that bigger picture is.  
I’m learning how to contribute.  
every workshop: because you don’t know when inspiration is going to 
come.  
I’m still seeking.  I need to collect all the knowledge.   
I just learned over the weekend…so I need practice on those. 
 

 (version 1.4) 
 
HISTORY AND CHANGE 
 
One night, the last night  
I’d go through the questions  
And they’re yelling out answers.   
your students are smart,  
how did you get them to, what’s so different?  
And they’re not any different 
maybe I’m kind of good at this thing that I never thought to do. 
 
I asked questions. I’d always ask. 
And I talked to.  I talked to.  I had a few  
“what do you do when?  When is it okay to do?  What happens if?” 
 
they were saying,  
don’t give them the answers, let them make the mistake.  
If they think, they can come to it,  
and they’ve got to go with it.  
 
take questions, and turn questions, and twisted questions. 
And instead of…  
I make them…“start with what you know”.   
I got better at not saying yes or no 
 
still trying, to introduce more they can engage in. 
still struggle, because you can’t possibly do them all at once. 
 
a year ago, I just thought I was telling people about out there, and 
all along,  
this other thing  
working its way through.  
 
I’m more sure,  
I can take, pull it into.  
Directing, if they’re stuck. 
Or give them, more responsibility 
that they can think through.  
 
the workshops: an avenue to find where that bigger picture is.  
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every workshop: because you don’t know when inspiration is going to 
come.  
 
I’m still seeking to collect all the knowledge  
 
 
TEACHING 
 
I love talking to students,  
about something I love. 
(That’s where my heart is; it’s up in space).   
teaching isn’t standing up and lecturing.   
It’s talking.  It’s dialoguing.  
conversation means more than one person is talking. 
and that doesn’t feel like teaching to me.  
 
What would I call myself?  
 
a tour guide. astronomy is just a small part,  
but getting them to think like scientists,  
guiding them through inquiry.  
 
Oh, wow, where did that come from?  
 
When did you know you wanted to be a teacher?   
I’ll let you know when that happens,  
but I love what I’m doing.   
this is where I’m supposed to be.  
And it doesn’t feel like I’m a teacher. 
 
20 minutes of lecture, 15 minutes activity, 20 minutes of lecture, 15 
minutes of activity.   
 
“I’m not good at science”.  
That’s why I’m here,  
to help you get the tools to do the science.  
There’s always somebody else with you 
 
 
people say, God, I feel small  
(strive to figure out what it all means)  
all this stuff out here and, we 
tiny  
little  
insignificant  
piece of mass  
but we’ve got this brain that makes us better than this star,  
just doing what physics tells it to do.  
 
you should be talking  
check your answer, the one before, on the right path.  
help them through 
I have to be ready to tell them,  
only answer the question you’re asked;  
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don’t add words.   
if you don’t grade them, how do we know we’re right?  
 
I am actually checking  
 
smaller groups,  
standing there looking at them for a moment  
hearing the conversation   
the right conversation, then I’ll move on.   
drastically wrong then I jump in.   
 
and check with another group. 
 
what did I change that made it clearer this time  
So – and maybe those – the examples  
 
  
Always ask the question.  Prove it. 
I would like to always have them wonder why?  
And then, if no one else is around, 
they can figure it out for themselves.  
 
(version 1.5) 
 

HISTORY AND CHANGE 
 
One night, the last night  
I’d go through the questions  
And they’re yelling out answers.   
your students are smart,  
what’s so different?  they’re not any different 
maybe I’m kind of good at this thing that I never thought to do. 
 
I asked questions. I’d always ask. 
And I talked to.  I talked to.  I had a few  
“what do you do when?  When is it okay to do?  What happens if?” 
they were saying,  
don’t give them the answers, let them make the mistake.  
If they think, they can come to it,  
and they’ve got to go with it.  
 
take questions, and turn questions, and twisted questions. 
And instead of…  
I make them…“start with what you know”.   
I got better at not saying yes or no 
 
a year ago, I just thought I was telling people about out there, and 
all along,  
this other thing  
working its way through.  
 
I’m more sure,  
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I can take, pull it into.  
Directing, if they’re stuck. 
Or give them, more responsibility 
that they can think through.  
 
still seeking, to collect all the knowledge  
still trying, to introduce more they can engage in. 
still struggle, because you can’t possibly do them all at once. 
 
the workshops: an avenue to find where that bigger picture is.  
every workshop: because you don’t know when inspiration is going to 
come.  
 
 
 
ON BEING A TEACHER 
 
I love talking to students,  
about something I love. 
(That’s where my heart is; it’s up in space).   
teaching isn’t standing up and lecturing.   
It’s talking.  It’s dialoguing.  
conversation means more than one person is talking. 
and that doesn’t feel like teaching to me.  
 
What would I call myself?  
 
a tour guide.  
getting them to think like scientists,  
guiding them through inquiry.  
 
Oh, wow, where did that come from?  
 
Always ask the question.  Prove it. 
wonder why?  
figure it out.  
strive to figure out what it all means  
all this stuff out here and, we 
tiny  
little  
insignificant  
piece of mass  
but we’ve got this brain  
that makes us better than this star,  
just doing what physics tells it to do.  
 
When did you know you wanted to be a teacher?   
I’ll let you know when that happens,  
but I love what I’m doing.   
this is where I’m supposed to be.  
And it doesn’t feel like I’m a teacher. 
 
HOW TO LT 
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20 minutes of lecture, 15 minutes activity, 20 minutes of lecture, 15 
minutes of activity.   
 
you should be talking  
check your answer, the one before.  
help them through 
be ready to tell them,  
only answer the question you’re asked;  
don’t add words.   
if you don’t grade them, how do we know we’re right?  
 
I am actually checking  
 
smaller groups,  
standing there looking at them for a moment  
hearing the conversation   
the right conversation, on the right path, then I’ll move on.   
drastically wrong  
then I jump in.   
 
and check with another group. 
 

 (version 1.6) 
 
HISTORY AND CHANGE  
 
still seeking, to collect all the knowledge  
still trying, to introduce more they can engage in. 
still struggle, because you can’t possibly do them all at once. 
 
the workshops: an avenue to find where that bigger picture is.  
every workshop: because you don’t know when inspiration is going to 
come.  
 
ON BEING A TEACHER 
 
One night, the last night  
I’d go through the questions  
And they’re yelling out answers.   
your students are smart, they’re not any different 
maybe I’m kind of good at this thing that I never thought to do. 
 
I love talking to students,  
about something I love. 
(That’s where my heart is; it’s up in space).   
teaching isn’t standing up and lecturing.   
It’s talking.  It’s dialoguing.  
conversation means more than one person is talking. 
and that doesn’t feel like teaching to me.  
 
What would I call myself?  
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a tour guide.  
getting them to think like scientists,  
guiding them through inquiry.  
 
Oh, wow, where did that come from?  
 
Always ask the question.  Prove it. 
wonder why?  
figure it out.  
strive to figure out what it all means  
 
We 
tiny  
little  
insignificant  
piece of mass.  
But we’ve got this brain.  
That makes us better than this star,  
just doing what physics tells it to do.  
 
a year ago, I just thought I was telling people about out there, and 
all along,  
this other thing  
working its way through. 
 
still seeking, to collect all the knowledge  
still trying, to introduce more they can engage in. 
still struggle, because you can’t possibly do them all at once. 
 
THE workshops: an avenue to find where that bigger picture is.  
every workshop: because you don’t know when inspiration is going to 
come. 
 
When did you know you wanted to be a teacher?   
I’ll let you know when that happens,  
but I love what I’m doing.   
this is where I’m supposed to be.  
And it doesn’t feel like I’m a teacher. 
 
USE OF LECTURE TUTORIALS 
 
20 minutes of lecture, 15 minutes activity,  
20 minutes of lecture, 15 minutes of activity.   
  
I asked questions. I’d always ask. 
And I talked to.  I talked to.  I had a few  
“what do you do when?  When is it okay to do?  What happens if?” 
they were saying,  
don’t give them the answers, let them make the mistake.  
If they think, they can come to it,  
and they’ve got to go with it. 
 
you should be talking  
check your answer, the one before.  
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help them through 
be ready to tell them,  
 
start with what you know, 
only answer the question you’re asked,  
don’t add words.   
 
if you don’t grade them, how do we know we’re right?  
I got better at not saying yes or no. 
 
I am actually checking  
 
smaller groups,  
standing there looking at them for a moment  
hearing the conversation   
the right conversation, on the right path, then I’ll move on.   
drastically wrong  
then I jump in.   
 
and check with another group. 
 
 (version 1.7) 
 
ON BEING A TEACHER 
 
One night, the last night  
I’d go through the questions  
And they’re yelling out answers.   
your students are smart, they’re not any different 
maybe I’m kind of good at this thing that I never thought to do. 
 
I love talking to students,  
about something I love. 
(That’s where my heart is; it’s up in space).   
teaching isn’t standing up and lecturing.   
It’s talking.  It’s dialoguing.  
conversation means more than one person is talking. 
and that doesn’t feel like teaching to me.  
 
What would I call myself?  
 
a tour guide.  
getting them to think like scientists,  
guiding them through inquiry.  
 
Oh, wow, where did that come from?  
 
We 
tiny  
little  
insignificant  
piece of mass.  
But we’ve got this brain.  
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That makes us better than this star,  
just doing what physics tells it to do.  
 
Always ask the question.  Prove it. 
wonder why?  
figure it out.  
strive to figure out what it all means  
 
a year ago, I just thought I was telling people about out there, and 
all along,  
this other thing  
working its way through. 
 
still seeking, to collect all the knowledge  
still trying, to introduce more they can engage in. 
still struggle, because you can’t possibly do them all at once. 
 
THE workshops: an avenue to find where that bigger picture is.  
every workshop: because you don’t know when inspiration is going to 
come. 
 
When did you know you wanted to be a teacher?   
I’ll let you know when that happens,  
but I love what I’m doing.   
this is where I’m supposed to be.  
And it doesn’t feel like I’m a teacher. 
 
USE OF LECTURE TUTORIALS 
 
20 minutes of lecture, 15 minutes activity,  
20 minutes of lecture, 15 minutes of activity.   
  
I asked questions. I’d always ask. 
And I talked to.  I talked to.  I had a few  
“what do you do when?  When is it okay to do?  What happens if?” 
they were saying,  
don’t give them the answers, let them make the mistake.  
If they think, they can come to it,  
and they’ve got to go with it. 
 
you should be talking  
check your answer, the one before.  
help them through 
be ready to tell them,  
 
start with what you know, 
only answer the question you’re asked,  
don’t add words.   
 
if you don’t grade them, how do we know we’re right?  
I got better at not saying yes or no. 
 

I am actually checking  
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smaller groups,  
standing there looking at them for a moment  
hearing the conversation   
the right conversation, on the right path, then I’ll move on.   
drastically wrong  
then I jump in.   
 

and check with another group. 
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