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Abstract

The purpose of this study was to understand therathat support the adoption
of active learning teaching strategies in undengasel courses by faculty members,
specifically in the STEM disciplines related to geence. The focus of the study
centered on the context of the department whichidextified as a gap in evaluation and
educational research studies of STEM faculty dgrakent. The study used a mixed-
method case study methodology to investigate ttheeinces of departmental context on
faculty members’ adoption of active-learning teaghpractices. The study compared and
contrasted the influence of two faculty developnstrdategies initiated in the field of
geoscience. Six university geoscience departmeets selected that had participated in
two national geoscience professional developmesgrams. Data were generated from
19 faculty interviews, 5 key informant intervievesyd documents related to departmental
and institutional context. The study concluded thet main factors influenced the
degree to which faculty who participated in geasceefaculty development reported
adoption of active learning pedagogies. These csiahs are a) the opportunity to
engage in informal, regular conversations with dipental colleagues about teaching
promoted adoption of new teaching approaches aabsidnd b) institutional practices
regarding the ways in which teaching practices wgreally measured, valued, and
incentivized tended to inhibit risk taking in teaup The conclusions have implications

related to institutional policy, faculty developnieand the role of evaluation.
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Chapter 1: Introduction and Problem Statement
Background

Thirty years ago, the National Science Béarommissioned a year-long study to
evaluate and characterize the state of undergradualaication in science, technology,
engineering, and mathematics (STEM) (National S@ddoard, 1986). From the study,
the commission identified specific areas of concerciuding a high percentage of
undergraduates who were lacking basic levels ensific, technological, and
mathematical understanding. The National Sciencadstated that improved levels of
understanding were needed in order for graduateste informed decisions in their
professions and as citizens engaged in their cortimsinWithout this basic
understanding, leaders and policymakers fearedhbaworkforce would not be
equipped to respond appropriately to issues thatdvee encountered in the future and
would require knowledge of science, technology,megring, and mathematics. The
challenges they anticipated included changing mairon systems, water and energy
constraints, ozone depletion, and evolving healthpeactices and policies.

The commission identified a need to improve thdityuaf undergraduate STEM
instruction across all institutions. The report aaiditional studies (NSB, 1986; Office of
Undergraduate Science, Engineering, and Mathematiosation (USEME), 1988;
American Association for the Advancement of Scieffo&AS), 1989; Boyer, 1990;

National Research Council (NRC), 1996; NSF, 1998(N1997; NRC, 2002; NRC,

! The National Science Board consists of leadesgience and engineering who are
appointed by the President and confirmed by the Befate.
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2005) all agreed on the need for the use of impt@exlagogies as a means of improving
undergraduate STEM education. These pedagogiesisdisd in the literature as
evidence-based teaching, scientific teaching, tvatearning, demonstrate a new
approach to bring the spirit of scientific inquingo the teaching of science (AAAS,
1990). In a few cases the pedagogies have expiigibcols (e.g., SCALE-UP or
POGIL), but more frequently researchers are rafgrio a broad set of active learning
strategies which can include group problem-solvemyall group discussion, personal
response system methods, or peer instruction (Freatal., 2014; Docktor & Mestre,
2011; Macdonald, Manduca, Mogk & Tewksbury, 200anHelsman et al., 2004).

Seeking these types of improvements in teachirggStience Board
recommended that the National Science Foundati@j8hould initiate comprehensive,
national initiatives to improve undergraduate STedllication. As a result, policymakers
have funded initiatives involving hundreds of naiis of dollars in public funds through
such granting organizations as the National Sci&otmdation, the National Oceanic
and Atmospheric Administration, and National Aenatigs and Space Administration.
Many of these initiatives included faculty develaamhas a key strategy to foster a
culture of teaching excellence (Sorcinelli, Austiudy, & Beach, 2006).

Where active learning has been implemented in @ndduate STEM courses,
numerous studies demonstrate greater studentgagains compared to courses where
traditional lecture has been employed (Hake, 18@8idelsman et al., 2004; Ruiz-Primo
et al., 2011; Deslauriers, Schelew, & Wieman, 2Baak, 2011; Freeman et al., 2014;).

The largest and most comprehensive meta-analydisdied 225 studies of undergraduate



STEM courses comparing the use of traditional lecta active learning teaching using
either exam scores or failure rates. The meta-aizalgund that students in classes
employing a traditional lecture format were 1.5d¢8rmore likely to fail (Freeman et al.,
2014). In comparison, student exam performanceasmd by 0.47 SD in courses
employing an active learning format (Freeman et28l14). These results are comparable
to earlier studies (Hake, 1998; Ruiz-Primo et2011). However, in a national study of a
random sample of undergraduate biology coursese madest learning gains were
reported in courses taught by instructors who lddaence education research
experience. Instructors with science educationareseexperience were defined as those
faculty members who had attended workshops or cenées related to teaching or
science education, published papers related émseieducation, or received funding that
included aspects of educational research. Therfgsdsuggest that active learning
teaching is not easy to implement. It requires gssional development in active learning
teaching techniques. Additionally, institutionapport must also be strong in order to
support classroom norms that are fundamentallgwdifit from traditional lecture class
norms (Andrews et al., 2011).

Despite the ongoing investment in faculty developieitiatives, evidence of
change in teaching has been disappointing (NRQ2;2Rfesident's Council of Advisors
on Science and Technology, 2012). There is no emusein the literature as to what may
be inhibiting change. Some reviews of faculty depeient initiatives identify
implementation failures (NRC, 2011b; Silverthorimofn, & Svinicki, 2006; Penberthy

& Millar, 2002; Clark, Froyd, Merton, & Richardso2004). Other studies assert that



programs are working as designed but are just elotetting the desired outcomes. These
studies argue that better change theories are deedmderpin the rationale for more
promising faculty development initiatives (HendersBeach, & Finkelstein, 2011,

Kezar, 2011; Fairweather, 2008).

Recent evaluations of STEM faculty development pots provide little insight
into the reasons for the limited adoption of acte@ning strategies. In a review of eight
national STEM faculty development programs, allleations report high participant
satisfaction. However, the sustained use of theetgarning techniques by participants
remains uneven (Hilborn, 2012). One evaluatiorhenghysics community attempted to
learn why faculty did not implement more of thegelggogies. They surveyed 722
physics faculty but responses provided only supiaitfinsight. In response to the
guestion, "What prevents you from using more-redeaased instructional strategies?"
over half of the open-ended responses indicatate"tith another quarter of the
responses reporting a lack of familiarity with frelagogies as the barrier (Dancy &
Henderson, 2010). When participants report theofisetive learning teaching, data from
surveys of department chairs and video of partidgasubsequent teaching fail to
corroborate such changes in teaching (Ebert-May..€2011). Several reports identify
departmental context as an important factor that explain why some departments are
more successful than others in implementing adé@ening pedagogies (Feig &
Waterman, 2012; Froyd, 2012; Henderson, 2012; Hilp2012). These reports argue
that greater understanding into the process oftamlofor active learning teaching would

illuminate the reasons for program success andr&illhese reports and additional



scholarly commentary suggest that attention to deygantal and institutional
expectations as well as disciplinary influencesiategral to explicating this process
(Hilborn & Howes, 2003; Hilborn, 2012; Graham, 20¥2ieman, 2009; Wieman,
Perkins, & Gilbert, 2010).

Despite the ongoing debate as to the causes ofgorofgilure, it is clear from
current levels of program funding solicitations 2014; NASA, 2015) and reports
(AAAS, 2014; PCAST, 2012) that policymakers andngray agencies find faculty
development initiatives worthy of funding. Policykeas expect these initiatives to
catalyze changes in teaching that leads to moeatiically literate undergraduates. In
addition, policymakers presume a new set of outsoimiethese initiatives which include
attracting greater numbers of STEM majors and asirgy the diversity of students in
STEM (Maton, Hrabowski, & Ozdemir, 2007; NRC, 200IRC, 2011a; NRC, 2012;
PCAST, 2012; AAAS, 2014). The sustained and ongoimgstment of public funding
suggests a need for a better understanding oets®ns for program success and failure.

Statement of the Problem

While researchers have not reached consensusndsy/tihe adoption of active
learning teaching in undergraduate STEM educasarot succeeding, there seems to be
some agreement that these pedagogies demonstidéa®y of greater student learning
(Freeman et al., 2014; Kuh, et al., 2005; Handefsatal., 2004). A few studies suggest
that faculty find adoption of these pedagogiesdiff and may require additional
training to achieve comparable student learninggéhndrews et al., 2011; Dancy &

Henderson, 2010). Moreover, scholars identify theext surrounding a faculty member



(including their colleagues, departmental contmdiitutional structures, and disciplinary
expectations) as an influence to teaching pra¢hdeorn, 2012; Kezar, 2011; Kezar &
Eckel, 2002; Fairweather, 2005, Henderson & DaB69,7). Despite agreement on these
aspects, there remains a lack of understandingt alfwat factors influence faculty
adoption of active learning pedagogies. For evalgahis results in not having a clear
understanding of the types of data that they shoolléct when evaluating programs
intended to promote such adoption. As a consequenrcsing evaluations tend to focus
on weaker measures of success, such as partisatsfaction. Evaluations may arrive at
mistaken conclusions due to inconsistent or incetepiiata. Moreover, programs
designed to influence faculty adoption of activarfeng pedagogy remain less
successful.

Context matters in evaluation. In the SAGE handbafodvaluation, Rogers and
Williams (2005) assert that in order to understho@ learning happens related to a
program, evaluators need to examine how the prograrks within the wider
organizational context. Greene (2005) argues ttatdontext is conceptualized in
evaluation theories and how it is engaged in evalingractice, "fundamentally
differentiates one evaluation approach from and¢peB3). She includes institutional
and organizational climate as one of five dimensivhich define the setting within
which a program is evaluated. Pawson & Tilley (1)99ate that few programs
completely fail and few work perfectly. For thisas®n, they argue that evaluators should
examine the prevailing social context and proce<3estext, they reason, can

characterize why and how a program works or fails.



Recent evaluations of STEM faculty developmernttéacollect or report data
related to participants’ professional context aod ltontext may support or limit
adoption. Evaluations tend to focus narrowly orséattion and the self-reported
adoption of specific active learning pedagogiesfEMay et al., 2011; Felder & Brent,
2010). Few evaluations consider how the contexti@faculty (science discipline,
institution type, or departmental context) influerfaculty making changes in teaching
practice. Teaching practice, like other human birais shaped by the contexts in
which it is situated (Bransford, Brown, & Cockir#))00). This suggests that an
evaluation which considers faculty context mighayide additional insight into the
reasons for program failure and success.

Understanding Faculty Contexts

Institutional researchers describe the contexaotiity members in terms of the
culture or climate to which faculty member beloéhile culture, context, and climate
are often used interchangeably in the higher edurcéterature, scholars define culture
as the “collective, mutually shaping patterns didgor” within an organization and the
“norms, values, practices, beliefs and assumptioh#% members (Kuh & Whitt, 1988,
p. 12). Moreover, culture is viewed as bound specific organizational context.
Scholars distinguish climate as a description efdhrrent perceptions and attitudes by
individual members about the practices and pattefbghavior within the organization
(Peterson & Spencer, 1990).

Faculty members, like other education professgndentify as members of

different communities, each which may have an @lte on their teaching practice.



Austin (1990) describes four cultures to which facmembers may belong: 1) the
academic profession itself; 2) the disciplinaryteré; 3) the culture of higher education
as a national system; 4) the specific institutiandture. How faculty members perceive
teaching in relation to their academic professiayimave an influence on the
pedagogies they adopt. Faculty situate their acadielentity in both their disciplinary
and institutional culture (Kuh & Whitt,1988).
Influence of Departmental Culture on Teaching

There is a substantial body of literature relatethe study of institutional culture
and disciplinary subcultures (Kezar & Eckel, 200rney, 1988; Clark, 1984; Becher,
1981). Yet, departments as the organizing mechaaisntess understood or
acknowledged (Lee, 2007; Clark, 1984). Departmemnitire can be influenced by both
institutional culture and disciplinary culture. i@&@quently, it may be difficult to tease
out its specific culture. A few studies have idéadl patterns of behavior in departmental
cultures where focus is placed on improving teaglfilright et al., 2004;Umbach, 2007;
Massy, Wilger, & Colbeck, 1994; Knight & TrowlerDQ0). These patterns characterize
the collegiality and socialization practices wittire department.

Purpose of the Study

The purpose of this study was to understand therathat support the adoption
of active learning teaching strategies in undengael courses by faculty members,
specifically in the STEM disciplines related to geence. The focus of the study
centered on the context of the department whichidexttified as a gap in evaluation and

educational research studies of STEM faculty dguakent. Departmental context is



influenced by the institution in which it is siteat The disciplines of the faculty who
comprise a department may also influence deparaheohtext. Thus, both institutional
context and disciplinary influences was consideéneekamining departmental context in
the study. The knowledge gained from this studgrimis the evaluation methods and the
types of data evaluators should use for progratesded to promote adoption of active
learning teaching strategies. It also providestgraasight into the possible reasons such
teaching strategies fail to realize widespread adop

The field of geoscience was selected for this stodgeveral reasons. First,
geoscience faculty members encompass an incregsiivglrse set of disciplines (e.qg.,
geology, meteorology, oceanography, climate sciesiw@ronmental science and
engineering, physical geography). No common cullaiconodel exists. Instead, a diverse
set of curricular models have been pursued that affi opportunity to investigate the
influence of a range of departmental and discipjifactors. As will be described in
greater detail in Chapter 2, the development amdLéen of the geoscience curriculum
appears to be at a crossroads. Geoscience deptatnaee been forced to grapple with
the challenge of balancing multiple teaching andicular approaches. These include
curricular interests rooted in traditional fieldsgeology interests and curricular
approaches aimed to address the pressing challeglgésd to climate change and water
and energy constraints.

Second, the geoscience disciplines have been this ff numerous initiatives to
promote active learning. A range of strategies Haen pursued, providing an

opportunity to compare and contrast the influerfdb@se strategies. In response to



national studies (NSB, 1986; Boyer, 1990; NRC, 19B&ders in the geoscience
disciplines established numerous initiatives tayote active learning. These strategies
included curricular working groups, faculty professl development workshops,
research on learning initiatives, and online leagréiommunities (Macdonald &
Manduca, 2002;Libarkin & Kurdziel, 2002;Manducaaét 2010; Kastens & Manduca,
2012; Budd, Kraft, McConnell, & Vislova, 2013). Omte this investment and some
evidence of success (Macdonald et al, 2005; Buadl,2013), widespread adoption of
active learning teaching strategies has not bekieaed.

The study compared and contrasted the influentewmfaculty development
strategies initiated in the field of geosciencee Btudy investigated how departmental
context influences participants’ adoption of teagh@pproaches promoted by the
programs. This information was used to test a thebchange that could potentially be
used to inform future evaluations of faculty praiesal development programs in STEM
fields. The theory of change was drawn from sitddarning theory (Cobb & Bowers,
1999; Adler, 2000; Putnam & Borko, 2000). Situadesatning theory provides a means
for interpreting how faculty learn about teachiligexamines faculty learning through the
multiple inter-connected social opportunities iniethfaculty engage. For example, it
connects what is learned by a faculty member abfegsional development opportunity
to the subsequent colleague-to-colleague intemagtielated to teaching. The theory
examines participant context as a part of undedstgrthe learning process.

In the higher education studies related to contaetferm culture is mainly used,

even in cases where the term climate may be mawg@e. The intent of this study was
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to gain an understanding of faculty members’ pefoap of the norms, values, and
practices related to teaching in their departmené term climate as understood in the
literature is the more accurate term for this studlywever, scholars of situated learning
theory predominantly use the terms “context” orygibal and social context.” These
scholars define context as the act of participatingpcial practices. Cobb and Bowers
(1999) note that with this conceptualization of teom, “all individual actions are viewed
as elements of an encompassing system of socitigaa and individuals are viewed as
participating in social practices even when theyiraphysical isolation from others” (p.
5). This paper uses the term” culture” within therbture review to reflect the particular
scholars’ views and language. However, when refgno aspects of the study for this
paper, the term “context” is used to be consisagtiit situated learning theorists.

| hypothesized that the way that a faculty memlsecgives his or her
departmental and institutional context mediatesranderates his or her collegial
interactions related to teaching and in turn todniker teaching practices. Therefore, the
study examined how faculty teaching practice ikigriced by the perceived context of
his or her department and institution and by thiéudes and practices prevalent in his or
her disciplinary community. Existing studies whitiake use of situated learning theory
have focused on K-12 teacher training and the Kdr2ext. To interpret the higher
education context within the umbrella of situatedrhing theory, this study made use of
the theoretical framework of Tierney (1988) relatedhstitutional culture in higher
education. In this way the study aimed to impromdarstanding of the role of context in

faculty learning and the intersection of theseuafices on changes in teaching practices.
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The study rested on the hypothesis that facultynleg encompasses both the act
of participating in the faculty development oppaity and subsequently how faculty
reflect upon and discuss their teaching practiads ether colleagues. Scholars claim
that access to supportive resources (which coulddie social relations) is critical to
adoption of new teaching practices (Adler, 2000biC& Bowers, 1999; Lave &

Wegner, 1991). Following a faculty development eigeee, participants return to their
department. The degree to which they perceive tegpartment as a supportive resource
could be critical to their adoption of the new aetiearning practices. In departments
where multiple disciplines may have distinct anspdrate perceptions about teaching,
finding support to make changes in teaching prastinay be more difficult. Participants
may need to seek teaching networks outside of tegiartments. Conversely, the greater
diversity in disciplines and types of research dalso provide a context where teaching
practice is viewed as the common bridge acrossaglies. The study investigated the
strategies perceived by faculty as important in iatety departmental differences related
to active learning teaching and fostering prodwctiollegial interactions related to this
type of teaching.

This study addressed the primary research question:

1. What factors related to departmental context dtgypants of faculty
development programs perceive as influencing thaiity to adopt

active-learning pedagogy in the STEM disciplineg@ebscience?
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Significance of the Study

This study is significant in three respects. Fitstontributes to knowledge
regarding faculty professional development prograResent published evaluation
studies of faculty professional development progrémave focused on participant
satisfaction or on participants’ reported or obsdrteaching practice (Hilborn, 2012;
Ebert-May, 2015). Evaluations have not providedgimsinto why programs aimed to
promote active learning teaching practices haveitmazhsistent and disappointing
results. In addition, few evaluations of such pamgs have investigated faculty learning
and practice in relation to departmental or infital context. This study informs how
evaluations of such programs could consider conietedrms of data collection, methods,
and conclusions drawn about program effectiverféssond, geoscience departments are
at a critical juncture in determining whether togue a credentialing or competency-
based path for their curricular programs (Arthualet2007;Bralower et al., 2008; Moses,
2014). The study examined how disciplinary differemnamong faculty in geoscience
departments may influence teaching practices. Kirthis study contributes to the
literature related to STEM professional developm@&hts study focused on strategies
aimed at professional development for early cafi@arity. Other STEM disciplines are
also investing in strategies specific to facultglyea their careers (Krane, 2012; Pfund et
al., 2009). In addition, this study focused ontsiyées aimed at professional development
activities delivered to an entire department. Btiategy is of particular interest to higher
education organizations (e.g., the AACU Institutelmtegrative learning and the

Departments or the AAU Bay View alliance of STENMearch departments). By
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examining strategies aimed at these two targetagds, the study highlights contextual
factors that can inform the improvement of simifatiatives undertaken in the broader
STEM education community.

Definition of Key Terms
Active learning pedagogies:Scholars refer to a set of pedagogies in thealiiee as
evidence-based teaching, scientific teaching, tveatearning pedagogies. Some of
these pedagogies have explicit protocols (e.gde3tiiCentered Activities for Large
Enroliment Undergraduate Pedagogies, SCALE-UP) eMi@qguently, scholars refer to a
broad set of teaching strategies that include sgnallp discussion; think,pair,share
approaches; group problem-solving; personal respsystem methods; or peer
instruction strategies. (Freeman et al., 2014; Maattl, Manduca, Mogk & Tewksbury,
2005; Handelsman et al., 2004). This paper retetsd broad set of these strategies.
Culture: Scholars in higher education often use cultureraitangeably with context and
climate. In the literature, culture is defined las tcollective, mutually shaping patterns
of behavior" within an organization and the "norwelues, practices, beliefs and
assumptions” of its members (Kuh & Whitt, 198819). Culture is associated to a
specific organizational context. The tecoiture will be used in this paper when
referencing the corresponding literature in higiducation.
Climate: In organization learning literature, climate reféws a description of the current
perceptions and attitudes by individual membersuatiee practices and patterns of

behavior within the organization (Peterson & Spent@90).
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Context: Scholars of situated learning theory in educatiefine context as the act of
participating in social practices. Cobb and Bow@&99) note that with this
conceptualization of context, "all individual act®are viewed as elements of an
encompassing system of social practices and ingiNsdare viewed as participating in
social practices even when they act in physicdaigm from others” (p. 5). This paper

will use the terntontextto be consistent with the scholars of situatechieg theory.
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Chapter 2: Literature Review

The overall purpose of the study was to examintfacelated to departmental
context that support the use of active learningagedy by participants of faculty
development programs, specifically in the STEM igisaes related to the study of
geoscience. Despite considerable expendituresouttygprofessional development
programs, the adoption of active learning pedago@TEM disciplines has been
disappointing, suggesting the need for studieavestigate the causes of poor adoption.
The geoscience disciplines offer a promising anestudy these issues. They have been
the focus of numerous active-learning initiativess bave also suffered uneven adoption
rates (Macdonald et al, 2005; Budd et al., 201B8gré& is no consensus as to the reasons
for program failure. Existing evaluations have feed on participant satisfaction and
adoption of specific pedagogies. These evaluatumhes fail to shed light on what
factors inhibit adoption. Studies of K-12 teachevelopment have used the situated
learning theory to explicate how context influenteechers’ ability to learn about and
make changes in their teaching practice (Borko42@uitnam & Borko, 2000; Adler,
2000). A few studies in STEM have examined theumfice of context (institutional,
departmental, and disciplinary) and identified wthet context supports or inhibits such
change (Kezar, 2011; Kezar & Eckel, 2002; FairwegtR005, Henderson & Dancy,
2007). This suggests the need for a study thastigedes the influence of context on the
adoption of active learning practices. The stuadyda insight into the reasons for

program failure and success.
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This chapter is organized into four sections. Tite §ection reviews literature
related to the program or change theories useddyt professional development. The
second section reviews the literature related ¢alfg cultures, specifically how
disciplinary, institutional, and departmental cuitinfluence teaching practices. The
third section provides a description of situateaiténg theory. One model from the
higher education literature is presented as a mafanserpreting factors related to higher
education context. The final section provides adpson of the context of the study.
This review of literature largely focuses on whsaknown about faculty development and
teaching in the disciplines which make up the stofdgeoscience. Within this final
section, the chapter describes two specific faaldtyelopment programs that were the
focus of the study.

Faculty Development Program and Change Theories

When examining social or organizational changengbaheories can reveal the
driving forces behind change, how change will ocemd what type of outcomes will
occur (Kezar, 2011). Making explicit these assuorsiabout how programs are
expected to influence change is useful in guidivejwations and understanding why
programs fail or succeed (Rogers & Williams, 20@ijterent evaluation approaches,
such as program theory evaluation (PTE) or RealBstaluation, rely on change theories
as part of the practice. Scholars have studiedllerlying program theory or change
theory for faculty development programs in ordeunaderstand which program theories

show greater evidence of success.

17



Henderson, Beach, and Finkelstein (2011) reviewadies regarding strategies
used to promote change in instructional practitesir review of 191 journal articles
encompassed STEM education research, faculty dewelot, and higher education
research. The review identifies four change straged he first strategy involves
disseminating curriculum and pedagogy for use ier&e courses. For those articles
where adequate data was presented, the eviderfectiveness was weak. These
studies demonstrate that often faculty require rsapport and feedback in order to
adopt new curriculum and pedagogy (Ebert-May etall1; Penberthy & Millar, 2002).
Moreover, participants in these studies had limitéldience in disseminating the
curriculum beyond their own classroom (Skelton,£@avidovitch & Soen, 2006). The
second strategy involves interventions to devedfiective teachers. Studies suggest
moderate evidence of effectiveness. In these "utiacher beliefs about learning are
strong predictors of change in teaching practiceifd/ Feldman, & Capobianco, 2004;
Gess-Newsome, Southerland, Johnston, & Woodbuf33;2Kember & Kwan, 2000).
This predictor is also present in the sample oficulum and pedagogy dissemination
studies which demonstrated effectiveness (Gibb#&ey, 2004; Ho, Watkins, & Kelly,
2001). The third strategy involves the implemeptabf policies that are meant to
influence teaching practices. However, evidencguotess is uneven. In general, top-
down policy is less successful than policy charigegies that adapt to campus culture
(Colbeck, 2002; Browne, 2005). The fourth strateyplves interventions intended to
foster a shared vision within a department. Theezhgision aims to support new

teaching approaches. This strategy demonstratesiggdout few studies are available.
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In a literature review commissioned by the Natiod®Bealence Foundation, Kezar
(2011) asserts that the research model of innavatibusion (Rogers, 1995) advocated
by NSF solicitations is not an adequate model fwriculum reform. The innovation
diffusion model assumes that an innovation which lieen effectively used in one
setting can be broadly disseminated and used ide range of settings. Kezar identifies
two failures of this model. First, the model assartieat those faculty situated in a broad
range of settings have an interest in the giveovation. Second, the innovation is
always viewed as “new” and fails to become the nd€erar points to lessons learned
from the international community development litara and the K-12 literature. She
identifies three critical features for a successhdnge strategy. First, the change
initiative needs to include deliberation and distois about the innovation among
colleagues. Second, the initiative must connechgbagents with others attempting the
same change efforts. Last, there should be sufticevards and incentives to promote
widespread adoption.

Fairweather (2008) also asserts that until profesdidevelopment is rewarded
and incentivized by department chairs, it will betviewed as a mainstream practice by
faculty in their work. In a paper commissioned thoe National Research Council,
Fairweather critiques the assumption that empigealence is a sufficient condition to
enable widespread adoption. He argues that statliesdy demonstrate the benefit of
these reform efforts (Fairweather & Beach, 2002h KKinzie, Schuh, & Whitt, 2005;
Eiseman & Fairweather, 1996). Teaching, he st&esat odds with the research process”

even for faculty who are deeply committed to theaching (Leslie, 2002; Eagan et al.,
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2014;Massy, Wilger, & Colbeck, 1994). In a previmadional study, Fairweather (2005)
found that the more time faculty spent on classroeeching, the lower their average
salary. He argues that faculty members responidetogward structures in which they
work. For this reason they will use teaching sty@te that optimize the time available in
order to allow for research time. Change stratedgiesasserts, should focus less on
identifying the most effective pedagogies and norevidespread adoption of any
pedagogy that is known to improve student learnigrecommends interventions that
connect faculty members who are invested in cuaraeform across institutions.
Finally, Fairweather argues that evaluation of mefefforts should focus on
investigating the process of adoption rather thasheustanding which pedagogies work.
Several studies and reviews of faculty developrpengrams suggest that it may
not be the underlying program theory, but rathat #ome programs were poorly
implemented. The implementation problems acrosgrpros are varied. Sustained
faculty development activities are more succedsih one-time workshops (Garet,
Porter, Desimone, Birman, & Yoon, 2001; Loucks-$ley, Stiles, Mundry, & Love,
2003; Fishman, Marx, Best & Tal, 2003). Yet, fagudttrition frequently undermines
program effectiveness (NRC, 2011b; Clark, et &Q4£ Silverthorn, et al., 2006). In
some programs, additional training is necessargume faculty lack familiarity with the
particular content. In programs that advocate gmmeagiceship model, courses are team
taught with a faculty member paired with a curniculexpert. But institutions often lack
the resources necessary to fund a curriculum expeall course offerings. Still other

programs only attract faculty already skilled inrazular reform. These programs show
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negligible effects because the faculty participamesalready operating at a high level.
Finally, some faculty development programs pronzoterrriculum which has only been
field tested with students who possessed high $esvehcademic preparation. Faculty

participants who taught heterogeneous student ptipng could not achieve the same

results (Silverthorn, et al., 2006; Clark, et 2004).

Faculty Cultures

In addition to examining change and program thephegher education scholars
also investigate the academic communities of fganlorder to develop understandings
about behavior, practice, and decision making giéi education. Faculty members
identify with different communities in their prof@enal lives. These communities
include their institutional culture, their deparma culture, and their disciplinary
culture. Each of these communities may have afsared norms, behaviors, and
values that influence the faculty teaching prastidéne disciplinary culture is viewed as
central to shaping faculty identity (Kuh & Whitt988; Chesler & Young, 2007; Austin,
1990). In combination with the departmental culfdihe disciplinary culture influences
how faculty view and interact with colleagues (K& Trowler, 2000). Disciplinary
culture shapes research, determines practicesdefaipublication and authorship, and
defines the characteristics of effective teachiugstin, 1990; Stark, 2000). The
department serves as an organizational elemenitwiith institution. The department
may include faculty from a single discipline or tipik fields of discipline. As an
organizational element, the department interpnetiseanacts aspects of institutional
culture. Institutional culture identifies the missiand governance of the organization.
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Institutional culture determines curricular strues identifies procedures for faculty
recruitment and socialization, and sets facultygrerance standards and student-to-
faculty ratios. These elements can all influenoe Feculty members think about the

practice of teaching.

Influence of Disciplinary Context on Active Learning Teaching Strategies

The discipline-specific challenges that learnece fim undergraduate STEM
classrooms inspired specific active learning teagistrategies. These disciplinary
challenges fall into three areas. First, studemistonceptions about critical topics can
limit their development of specialized knowledgel aiills. Specific teaching strategies
have been developed to address these misconce@®ecend, instructional strategies
have been designed to address deficits in studebil#ies in areas which are deemed
critical for success within a given field. Theseas include skills such as problem
solving, dealing with uncertainty, spatial thinkjray making and testing hypotheses.
Finally, the setting for conducting research indisxipline influences teaching strategies
notably in laboratory, studio, and field settings.

Undergraduate course descriptions frequently iflergguired prerequisite
knowledge for a given course. Indeed, program garid course goals are written with
the aim of advancing students who possess littlogsrior knowledge to more expert-
levels of knowledge and skills. Yet it is the in@mt understandings that students take as
commonsense which limit their ability to succeedhieir chosen fields (Chi, 2005, 2008;
Chi, Feltovich, & Glaser, 1981, Chinn & Brewer, B9%choenfeld, 1992). Research in

the sciences has identified many of these commdrdaaply rooted misconceptions. For
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example, students may believe that denser objaelttsibre rapidly than lighter objects in
a vacuum. Students hold this misconception becdneyemay have observed a denser
object, such as a walnut, fall more rapidly thdiglater object, such as a leaf. Research
related to these misconceptions has shaped teasinaiggies and assessments to
measure the efficacy of the strategies.

The field of physics (Hestenes, Wells, & Swackhgri®p2;diSessa, 1982 ),
chemistry (Barke, Hazari, &Yitbarek, 2009; Talanqu#902; Mulford & Robinson,
2002), engineering (Reed-Rhods & Imbrie,2008),castmy (Bailey & Slater, 2005),
biology (D’Avanzo, 2008; Anderson, Sensibaugh, @sg& Mitchell, 2011), and
geoscience (McNeal, Miller, & Herbert, 2008; Liberk2008; Piburn, Kraft, & Pacheco,
2011) have each identified student disciplinaryamineeptions. Based upon these studies,
cognitive researchers developed, tested, and Yetidancept inventory instruments that
measure changes in students’ learning relatecetoghcepts where mistaken beliefs
commonly occur. In physics, hundreds of studiestodlent learning and teaching
strategies have relied on the physics forced cdringpntory, which is an assessment
survey that requires the student to select betwlenorrect concept and a common
sense alternative (Hestenes, Wells, & Swackhamestdies & Halloun, 1995; Huffman
& Heller, 1995).

Several promising teaching practices have emegeaddress disciplinary
misconceptions. The “bridging analogies” strateggsua series of analogies to link from
students’ common misconception to the correct wtdeding. Moderate evidence of

learning gains supports the use of this approadnmwdaching physics to students
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(Clement, 1993; Sokoloff & Thornton, 1997) and & f#udies suggest that it may also
be effective when teaching biology and geosciébcavanzo, 2008; Jee et al., 2010;
Tolly & Richmond, 2003;Truscott, Boyle, Burkill, barkin, & Lonsdale, 2006).
Collaborative teaching strategies combined withd-égrmative assessment, known as
concept tests, also show strong evidence of legugams in physics, chemistry, biology,
and geoscience (Sokoloff & Thornton, 2004; BowenBl&lps, 1997; McConnell, Steer,
& Owens, 2003). With these teaching strategieslesits in a lecture-setting are asked to
reflect on a concept presented either in narrativgs a demonstration. The students
discuss the concept, make predictions relatedwihitfellow students, and respond to
guestions by the instructor. The instructor camssstudents understanding to the
guestions either by a show of hands or througttKeli” technology which provide
immediate assessment of the frequency of correporeses.

Particular deficits in skills deemed critical teettliscipline provide another area
where teaching strategies have been tested faaeffi Three such examples are Process-
Oriented Guided Inquiry Learning (POGIL)(Bunce, ldaki, & VandenPlas, 2008),
Student-Centered Active Learning Environment fodehgraduate Programs (SCALE-
UP), and the Just-in-Time Teaching or Learn Bef@eture strategies. The POGIL
teaching strategy arose from the field of chemi@itewis & Lewis, 2005; Tien, Roth &
Kampmeier, 2002). This teaching approach addregadents’ deficits in critical
thinking and problem solving. With this techniqéessulty facilitate guided inquiry
activities with students working in small groupssE the students explore a model

which leads to an introduction of a specific coric&pis is followed by an activity that
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requires students, working in their groups, to gpipé concept. Faculty observe and
when needed help to facilitate student learningAIEZUP is a teaching strategy that
also uses cooperative group learning. This strat@gyds to improve students’ problem
solving and students’ ability to make and test eonjres. SCALE-UP has demonstrated
moderate evidence for improving problem solvinditds in physics and more limited
evidence in engineering, chemistry, and matheméBedfney, Richards, Kustusch,
Ding, & Beichner, 2008; Beichner et al., 2007). SEAUJP requires classrooms
designed with specific requirements, such as raablegs of specified diameters and
technology accessible at each table. These classroeguire significant investment by
the institution. According to a National Researaufxil report (2012), nearly 100
institutions (two percent of the estimated 4,400 amd four year institutions) had
constructed these specially designed classroor29by. The Just-in-Time Teaching or
Learn Before Lecture strategy is designed to im@rantical thinking and problem
solving for students enrolled in large introductoourses in biology, geoscience, and
physics (Marrs & Novak, 2004; Linneman & Plake, @00uo, 2008; Formica, Easley, &
Spraker, 2010). This strategy shows evidence oéasing students’ conceptual
knowledge as well as positively influencing studaititudes about science. Students are
given lecture materials (powerpoints, videos, deapand a brief online quiz prior to the
class session. The class session is structureddsonall group problem solving
activities and formative assessment questions. Sthasegy is similar to the “flipped

classroom” strategy from the K-12 setting.
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Certain teaching approaches have been developdiéltbsettings or
laboratories. The empirical evidence for these waths more limited (NRC, 2012). In
geoscience (Mogk & Goodwin, 2012) teaching straediave been explored that give
students experience learning in the field durirggliimited time allowed for laboratory
science coursework. With these strategies, geaseitulty use the time allowed during
transportation to the field location as a meangsstfucting students in background
information. The background activity is designe@igage students in organizing their
field notebooks. In the field, faculty give studeshort activities which scaffold the data
collection process and guide field observationistid-aculty use the return travel time
to assess student learning and answer questi@iedeb the field experience. Evidence
suggests that these field experiences have thatmite® improve students’ conceptual
understandings and increase students’ interestasaience related careers (Huntoon,
Bluth, & Kennedy, 2001; Elkins & Elkins, 2007). dehing strategies designed for
laboratory settings have been used in biology, ¢steynand physics courses. These
teaching approaches encourage students to repliEf@actices of science research (i.e.
developing hypothesis, collecting data, making sieas about data and measurement,
and reporting findings). Through these stratedaesjlty encourage students to use
inductive reasoning (Domin, 1999) and to confrantients’ misconceptions through
experimental design (Johnson & Lawson, 1998). Ewdesuggests that these laboratory
approaches increase students’ abilities to undetsiad replicate experimental designs
and recognize the process of science in reseam@teljka & Etkina, 2007; Shaffer et al.,

2010).
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Influence of Institutional Culture on Teaching Strategies

Studies and commentaries that relate institutionliire to teaching often focus
on the ways that institutional culture inhibits ngas in teaching. Characteristics of
institutional culture such as the allocation of iWoad, the determination of promotion
and tenure metrics, and inaccessibility of resauoan restrict faculty motivation and
limit changes in teaching (Lawrenz, Huffman, & Afueorn, 2005;Fairweather, 2008;
Kezar, 2011). Institutions, however, can also irdsigch change.

In a review of faculty development activities, Skaland Ritchie (2013) describe
three levels of support that postsecondary ingtitstprovide related to teaching. First,
accreditation requirements may obligate institigitmfocus on teaching. With such a
mandate motivating change, only low-levels of caamie by faculty are typically
visible. In these cases, institutions provide madiprofessional development in order to
satisfy the requirement, such as inviting a oneetgpeaker. Faculty attendance at such
events is typically used as a measure of success.

The second level of support that Stabile and Ret¢B013) describe is a more
comprehensive faculty development program. Witk kwvel of support, postsecondary
teaching institutions identify a particular gapsindent learning and commit resources,
materials, and personnel to foster improvement. @ienmitiatives related to quantitative
reasoning, writing across the curriculum, or sex\l@rning are examples of these types
of initiatives. The approaches to these initiativasy from brown bag seminars to
department or campus-wide lectures (Rutz, et @lL2p Evidence of success for these

initiatives is often descriptive rather than engafi(Conger et al., 2010; Perkins, 2011;
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Verni & Nicols-Grinenko, 2014; Chalah, Hwang, & Hub, 2014). For faculty
development initiatives that relate to studentiwgit moderate evidence of success is
demonstrated through higher ratings of studeningriportfolios (Grawe, 2011; Haswell,
2001; McLeod et al., 2001). Institutions may oféatrinsic reinforcement for faculty
participation through stipends. Stipends, howewety be insufficient to motivate
change. Studies suggest that faculty beliefs infteeheir willingness to adopt a change
in their teaching practices. In this way, facultigabelieve that improvement is
necessary or feel a duty as a leader are morg likeddopt new practices (Stabile &
Ritchie, 2013; Willett et al., 2014).

Faculty enrichment programs are a third level @ipgut provided by institutions.
Enrichment activities offer faculty opportunitiesreflect on his or her teaching practice.
Stabile and Ritchie identify a "faculty educatos'acentral role in this type of support.
The faculty educator designs activities where figgpdirticipants engage in methods that
allow them to try new methods and discover whatk&an their teaching. These
activities can include co-teaching, modeling newhuods, or holding structured
community discourse. In a controlled study of émment level training at 22 universities
in 8 countries, Gibbs and Coffey (2004) identifsgtbng evidence of success in changes
to teaching practice which correlated with studeatning gains. They attributed the
success to multiple methods of training, ongoing®of support, and including reward
and promotion as part of the initiative intervenso

Two approaches used by institutions for creatimicement levels of support are

faculty learning communities and learning and teagkenters. Faculty learning
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communities (FLC) are small groups of faculty (bgilly 8 to 12 faculty members). The
FLC can be cross-disciplinary or disciplinary sfieciThe groups engage in active,
collaborative discussions about enhanced teacmddearning. In a survey of 132
institutions with established FLCs, 72% of theiisions reported course redesigns as a
frequent outcome of faculty participation in FLE&d¢hlin & Cox, 2004). At Miami
University (Cox, 2004), the FLCs were an outgrowtistudent learning communities, a
cohort model of undergraduate instruction. Miamivensity envisioned FLCs as a
means of building faculty interest in undergraduatehing and learning, nourishing
scholarship related to it, and increasing the mesif teaching. In addition to positive
responses by faculty, Miami University showed s@wieence for the intervention’s
impact on student learning. In an analysis of 5C Eburse portfolios, 74% to 92%
(depending on the type of student learning) weegved as stronger in student learning
measures (Cox, 2004). At lowa State University, Flu@lude 80 faculty across science
departments. The goal of these FLCs is to change-anroliment introductory labs from
“cookbook” practices to use more active teachimtmeques. The FLCs allow faculty to
learn about practices and reflect on what works Wwéhin disciplines (Ogilvie &
Henderson, 2014).

Learning and teaching centers are another way&titutions to influence faculty
teaching practices. These centers may be acrodsailplines or be situated as STEM
centers on a campus. The University of Coloradersfbne promising STEM center
example. The Science Education Initiative Centé&abrado seeks to transform

teaching across seven of its science departmettige atstitution. The center works with
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department action teams to develop shared visidneftective teaching activities to
foster changes in teaching practice (Reinholz.efall4). After four years of the center’'s
intervention, they reported evidence of change witbr 60% of faculty in three of the
science departments. These faculty members madgeh#o adopt more active teaching
strategies. Additionally, faculty in these courdesnonstrated greater learning gains for
students using pre and post-test measures comimaséutients in comparative courses
where more traditional teaching approaches are (Wesman, 2009). Program leaders
attribute the department-based science educatexiaists acting as “faculty educators”
as essential to the success of the program.
Influence of Departmental Culture on Teaching Straégies

While a considerable body of literature descriliesibfluence of institutional
culture on faculty, less is understood about the obthe departmental culture. Austin
(1990) defines the department as the basic org#onzh element in all American
colleges and universities. Yet she views the dis@pas the major cultural force in the
professional lives of faculty. She describes “ithlis colleges” of colleagues connected
by specific disciplines (p. 63). These collegiawaks influence faculty members’
values and professional activities. In a compreivernstudy of institutional culture by
Kuh and Whitt (1988), they identify discipline aadademic life as two subcultures
within an institution. They fail to include the dagment as its own subculture. Clark
(1984) describes the departmental culture as theergence of the institutional culture

and the disciplinary culture.
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In a study of departmental culture using nationavsy data, Lee (2007) argues
since academic departments provide the organiziogtare across all colleges and
universities, a stronger understanding of the erilte of departments on teaching is
needed. Clark (1984) reasoned that because obthplex connections between
institutional culture and disciplinary culture, @epmental culture has been largely
uninvestigated. In an analysis of 1988 survey tfata Higher Education Research
Institute (HERI), Lee examines the relative inflaerof institutional culture and
disciplinary culture on faculty responses to vdealwithin departmental units. The
HERI survey is administered to faculty at over D, istitutions (Eagan et al., 2014). It is
intended to provide institutions with a compreheasinderstanding about key aspects of
faculty life. Lee used individual departments ass tinit of analysis in all regressions. She
identified 13 dependent variables as related ttumile.g., collegiality, commitment to
diversity, or valuing professional autonomy).Ovkrate found that while differences in
responses by discipline exist, these differenciesaflepartmental culture to a lesser
degree than the differences between institutiom& @table exception rests with the two
variables related to teaching (commitment to sttglerifective development and
commitment to teaching). With these variables, foemd that the institution and the
discipline contributed relatively similarly towatlde departmental cultures.

A few additional studies examine the influence epartmental culture on
teaching. In an interview study of 300 faculty tclleges and universities, Massy,
Wilger, and Colbeck (1994) investigated the rolel@bartmental context on teaching.

They identified patterns of behavior in departmenmitere the majority of faculty were
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more engaged in improving teaching. These patiaenhsded frequent interaction among
faculty, high tolerance and appreciation for diéieces (in theory and methods), equity
and respect across service lengths, commitmenobtkl@ad equity across the department
including regular course rotation, frequent evabravf teaching (both peer and student-
driven), a consensus process for decision-makialgnioed incentives for teaching and
research, and strong leadership. They referreldetget patterns as “authentic collegiality.”
In contrast, the majority of the departments thegdied had behaviors which furthered
civility, equity, and allowed faculty to maximizésdretionary time. This type of
collegiality, however, did not lead to substantiweus on improving teaching practice
and a sense of collective responsibility was abSdmy referred to this behavior as
“hollowed” collegiality because of its superfici@ture. They include a set of
recommendations for those in departmental leadersites who seek to shift to a culture
focused on improving teaching. These include agamucontinuous improvement,
evaluation, teamwork, communication, and a shaoeahaitment to quality
undergraduate education. Site studies of 21 thgivimdergraduate physics programs
underscored the same themes related to departnoeifitale. These include a strong
sense of community, a disposition toward continuseeduation, and sustained leadership
and teamwork (Hilborn & Howes, 2003).

Knight and Trowler (2000) draw on internationaldsés of faculty work
environments and their own qualitative study ofyeeareer faculty in the U.S. to
understand departmental context. They argue thairtiving teaching involves

developing systems of work relations, most sigaifiity at the departmental level” (p
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69). Knight and Trowler attribute a loss of coll@gy as a critical problem that
negatively influences faculty teaching practiceey identify three ways that this loss of
collegiality manifests itself. First, faculty noriger have time to socialize because of
increased workloads. Second, they note that maruytfano longer work at the physical
site of his or her institution and that this remetark behavior limits collegiality. Finally,
they place blame on the development of a managrritalre at institutions which they
believe limits collegiality. Managerial culture gfhargue, prevents authentic
opportunities of interaction. Rather than discugs$eaching, departmental interactions
focus more on management practices related to sasksas budgets or hiring
procedures. Like the earlier qualitative study,driiand Trowler argue for more
reflective and responsive departmental leaderdiipy suggest that leaders foster
opportunities for collaboration and provide embetldpportunities for mentoring and
faculty development. They contend that leaderskgdrto make such opportunities an

integral part of faculty members’ professional teag.

Situated Learning Theory

Recent evaluation studies of faculty developmeag@mams have measured
participant satisfaction or collected data aboutigipants’ teaching as measures of
understanding program success or failure (Hilb2@i,2; Ebert-May et al., 2015; Smith
et al., 2014). Few evaluations have examined hewptbvailing social context of the
participants influences program outcomes. Individaeulty identify with different
social units such as their disciplinary communiitygir institution, and their department.
The situated learning theory provides a frameworkcbnnecting what is learned by a
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faculty member at a professional development oppdst to the subsequent colleague-
to-colleague interactions related to teachingx#neines the role of participant context as
a part of understanding the learning process.

Situated learning theory arises from research gnitive psychology, sociology,
and anthropology (Lave & Wenger, 1991; Putnam &K8o2000; Jarvis & Parker, 2005;
Dall' Alba, 2004). Learning is conceptualized athhb the use of knowledge by an
individual as a result of participating in sociatigities pertaining to practice in a specific
domain (such as science teaching) and 2) the tiokbechanges in participation in the
socially organized activity itself. Evaluation diess of faculty development have focused
solely on the former aspect. Evaluation methodsraedsurements have centered on
what knowledge, skills, and attitudes the individuarticipants of programs have
acquired and put into practice. With the situatsdhing perspective, such evaluations
would also examine how different participant’s @ connect to a larger system or
community of practices.

Putnam and Borko (2000) suggest that in ordervalumtion of professional
development to use a situated learning perspechieegvaluation approaches must
consider multiple perspectives and make use ofipkltinits of analysis. This approach,
they argue, provides a more broadly constructed.\i@r example, the evaluator would
examine participation patterns of the collectivencaunity based on different
demographics (e.g., faculty from different typesnsttitutions or faculty from different
sizes of departments). In addition, the evaluatoulal gather data which characterizes

the context of the individual participants. Datalcbinclude course load or numbers of
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enrolled students. It could also include qualitilata related to the norms and practices
within the participant’s context. Putnam and Bor&ter to this aspect of context as
“discourse communities.” Discourse communitiesythegue, enculturate members into
ways of thinking about teaching and learning. Bartits of analysis (group and
individual) and both perspectives (participationl @ontext), researchers contend are
critical in the use of a situated learning thedny.examine why multiple perspectives
and multiple units of measurement are viewed bgaeders as essential, the underlying
assumptions of situated learning theory are exglore

Assumption one: Learning is Situated

Situated learning theorists argue that learninghobe seen as independent of
the physical and social contexts in which the legyranspires. Theorists suggest that
how a faculty member learns a particular set obgedical knowledge or skills and the
situation in which the faculty member learns akdme a fundamental part of what is
actually learned. While a traditional cognitive ang perspective would focus on the
individual as the unit for measurement and analgsgtuated learning theory shifts the
perspective to consider an interactive systemititdtide the participant’s context (Lave
& Wenger, 1991; Cobb & Bowers, 1999).

In the field of cognitive psychology there is debbetween the traditional view
of cognition where learning is independent of cah#end this situated learning
perspective which includes context as part of tbdysof learning (Anderson, Reder, &
Simon, 1997; Greeno, 1997). Through experimentsigies, cognitive theorists have

tested to what extent, if any, specific aspecthefsocial context seem to correlate with
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learning for individuals. Situated learning thetwiargue that determining whether the
unit of measure is at the individual level or toeial collective is an artificial distinction.
Because the actual learning about teaching isreallyzed in the classroom over an
extended period of time, they argue that the aealysust consider the social interactions
and context that support or inhibits such learrfidgbb & Bowers, 1999; Putnam &
Borko, 2000; Boud & Walker 1998).
Assumption 2: Learning is Social in Nature

Grounded in the premise of Vygotsky (Russian téeticby Putnam & Borko,
2000, p. 5) that learning is essentially a socimeal activity, researchers, dissatisfied
with learning studies which focus on the individuave come to recognize the role of
others in the learning process. Their construdtpesspective describes a community of
learners who share a common interest. With thigrihéearning is conceptualized as
being inherent in the discourse and practicesatflarning community (Putnam &
Borko, 2000; Resnick, 1991; Lave & Wenger, 199 )his way, the acquisition of
knowledge and skills result from group interactionsr a period of time. With this
perspective, the evaluator of professional devekygmrograms examines participants’
interactions with their community of colleagues. iglaver, educational researchers
suggest that learning is not one-directional bat the community changes through the
new ways of thinking that each participant bringshtis discourse (Putnam & Borko,
2000; Schoenfeld, 1992).

Participation in professional development using tbns is viewed by researchers

as continuous learning. With this approach thewatal would not be limited to
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evaluating only the planned activities but woulslahvestigate how learning by
participants is informed by the everyday discussivith colleagues and students.
Because socialization can legitimize certain knolgéeand in turn shape the professional
identity of the faculty participant, Webster-Wrig2009) argues that it is imperative for
the evaluator to examine the social context, ireotd avoid accepting implicitly the
power structures of the organization (p. 723).

Survey and interview studies show variation inwagys that faculty of different
disciplines use discourse to inform their teaci{ingeddeke, 2003; Stark, 2000; Beyer,
Taylor, & Gillmore, 2013). These studies illustréte ways that faculty rely on
colleagues as trusted sources. These studies $ulygesne strategy for disseminating
faculty learning is through colleague-to-colleagnteractions. In the natural sciences,
Stark (2000) found that the academic disciplintheffaculty participant provided the
strongest influence on course planning. Stark pméged that for faculty, his or her
discipline is inexorably linked to beliefs aboug thurpose of education. This suggests
that discourse serves as a way of norming teadsehgvior for faculty and works as a
means of inculcating others in the professionatfce.

Assumption 3: Learning is Distributed

Researchers in the field of organizational leariage conceptualized the idea of
learning as distributed (Kasl, Marsick, & Dechdfi97; Brooks, 1994). Rather than
measuring learning within an organization at trdividual level, scholars in the business
fields study the workings of teams and how tearagleThese scholars examine how

learning is distributed across teams in order tkarteams capable of tasks beyond what
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is possible by the collection of individuals (Kaslal.,1997). This suggests that research
into the situated, social, distributed nature ofkptace learning could provide an
understanding for new ways to evaluate faculty ggsional development.

Faculty knowledge about teaching has a number gswémoving beyond the
specific faculty learner. Webster-Wright (2009) gests that practicing professionals,
which includes teaching professionals, learn froichsa diverse range of formal
professional development programs and other mairdantal and routine activities. She
posits that this learning is shaped from and thinating interactions with colleagues and
students in different combinations of experiendé® departmental reviews, hallway
conversations, and repurposing of research colesamuio teaching and learning
colleagues can all contribute to the individua#arhing and the collective learning. In
this way, she argues that professional developeauiit influence changes in behavior
beyond the individual participant to other membmrthe department or disciplinary
community.

Scholars suggest that learning across an orgamizatay be influenced by all the
experiences of its collective members (Webster-Wyig009; Kasl et al., 1997).
Qualitative studies have linked the professionahtdy of a faculty member to his or her
teaching practice. This identity is shaped by patioas related to time in the classroom,
reactions to past training, and the type of feekllvaceived from colleagues or students.
These studies reveal that faculty are often infbeeinby their recollections for how they
best learned as students. They integrate theskewted approaches into their practice.

These studies speculate that each faculty membegsbhis or her suite of experiences to
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interactions with colleagues and thus can influeratkeagues’ learning as teachers
(Beijaard, Meijer,& Verloop, 2004; Oleson & Hord)13).

The situated learning theory exposes the dynandaagssy nature of studying
learning where multiple spheres of influence aesent. It is useful as an interpretive
framework in considering faculty learning as “am @fcparticipation in a system of
practices that are themselves evolving” (Cobb & Bmy1999, p. 8). This theory may
illuminate other influences which can catalyzerdgribit learning. What is missing are
constructs for investigating the structures anansorelated to the higher education
context of a given participant. In higher educatscholars have suggested that these
structures can vary by institution as well as witan institution. Faculty may be involved
in multiple, changing social units (Bergquist, 199rney, 1997; Fox, 2000; Boud &
Middleton, 2003).

Studying Higher Education Culture

Whereas the situated learning theory suggestshaatvaluation of faculty
learning should include an examination of the bevaxntext, the theory fails to provide
a framework for understanding higher educationatexts. William Bergquist (1992)
describes how the use of evaluation within an aegdion context can focus on how to
improve current structures and processes. Fotyhesof evaluation, Bergquist asserts
that a different approach is needed. The apprdachld investigate to what extent an
organization has capacity to take on work thaigeiBcantly different in nature from the
current norms. Bergquist refers to this type ofngeaas second order change. A

considerable body of literature exists relatedtalies of second order change. This
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literature provides theoretical frames for examgnamganizations (Bolman & Deal, 1997,
Birnbaum, 1988). Organization leaders use thesedwaorks to better inform change
initiatives. Their investigations offer case stdgthin the scholarly business and
human resource development literature (Peters &evitan, 1982; Kotter, 1982). This
body of work informs models which have also begpliad to the study of colleges and
universities. One scholar in higher education twvate such a model is William Tierney.

Tierney (1988) argues that a conceptual framewsrieeded to understand
culture in higher education institutions. Whileriay be simple to name and describe the
external forces that institutions face such as esva pressures, changes in
demographics, or policy implications, Tierney ats#rat a conceptual model should also
account for the history, beliefs, and meanings énatshared by an institutional
community. Understanding culture, he argues isrggden discerning distinctions
between institutions that seem similar on papee Hiowledge gained about cultural
variances can be used by leaders to solve institaitiscale problems. Members within
the community may carry an implicit understandifghe internal layer of forces. When
something new is initiated that does not fit orsagainst unwritten codes at the
institution, then members gain greater awareneiseaf institutional culture. Making
cultural models more explicit, Tierney argues, wbgilve institutions a proactive stance
toward change and an understanding of what mapitnduch change.

Six concepts are proposed by Tierney (1988) twifttin his framework of
organizational culture: environment, mission, skiadion, information, strategy, and

leadership (p.8). The perceived value and attdubdat members have toward the
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regional home of their institution, such as a papah-dense urban center, defines the
environment of the institution. How mission is emtated, defined, and used is another
concept in the framework. Tierney describes missiderms of members’ current
understandings as well as how mission was undetdtmorically. Departments within
an institution may articulate and enact this missiounique ways. He uses socialization
as a concept to describe how new members are atedlclt is during socialization that
members realize what they need to know or do ieri@ excel and survive in the
particular institutional or departmental culturectlization helps faculty members learn
how teaching, research, and service are valuednaagured at their institution and by
their department. The fourth concept of the franwwi® information. What information
channels are used, for which constituencies, amdihfmrmation is visible and enacted
across the institution and within the departmeatsandied. Strategy is the fifth concept.
It characterizes how decisions are made, who midese decisions, and how decisions
are judged. Leadership is the final concept iftlaisiework. It characterizes the types of
leaders and expectations placed upon them byitigitution and their colleagues.
Studies of departmental culture have identifiediézahip as a critical component to
improved teaching within a given department (Kni§hfrowler 2000; Massy, Wilger, &
Colbeck; 1994).

These six concepts for the cultural framework emergom a yearlong
ethnographic case study Tierney conducted at opafgpinstitution. While a single
institutional case study may not seem to be endaigtihhe basis of an enduring

framework, the extended body of work built uporsthiudy suggests that the framework
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still holds value. Not only has Tierney continuedtild upon these concepts in his own
studies (Rhoads & Tierney, 1990; Tierney & Fosi®91; Tierney, 1997) but the Web of
Science lists his original article for the framewas cited in 105 other peer-reviewed
publications with half of these citations occurringhe last five years.
Applying this Theory and Framework to Program Theory

Applying the situated learning to a program theorya faculty professional
development initiative may allow the evaluationrteestigate how faculty learning is
inhibited or supported by his or her departmentaltext. It allows the evaluation to
consider the role discourse with peers in influega@hanges in teaching. In addition, the
evaluation could examine whether the ensuing dsons about teaching, in turn,
influence colleagues who were not participantdefgrogram. Within the situated
learning umbrella, the six concepts introduced l&yriey (1988) may shed additional
light on the program theory. The evaluation cowdd these concepts to illuminate what
aspects of institutional and departmental cultymgear to influence the participant’s
ability to make changes in teaching. The concepidcsuggest ways that the cultural
context supports or constrains collegial interaicelated to teaching.

Context for Study

Studies of STEM faculty reveal variation in the walgat faculty of different
disciplines use discourse to inform their teacl{ingeddeke, 2003; Stark, 2000;Beyer,
Taylor, & Gillmore, 2013). In departments whereuitg come from multiple disciplines,
each may express different philosophies towardhiagc Sharing teaching ideas with

colleagues of differing viewpoints could bring nperspective to teaching and curricular
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approaches. Conversely, the differences coulddote tensions, particularly where
colleagues share course workloads. The purposedtudy was to investigate the
factors that support the use of active learninghesy strategies by faculty in the
disciplines related to geoscience. The field ofsggnce was selected for this study for
several reasons. First, the field of geosciencerapasses a varied set of disciplines
(e.g., geology, geophysics, meteorology, oceantyrdmnology, geochemistry,
biogeochemistry, climate science, environmentarsm, environmental and geological
engineering, planetary science, and physical gpbg)aBecause there exists “no central
canon of knowledge” for geoscience, the content@ndrams vary by institution (NRC,
2012, p. 49). The teaching and curricular approsithi¢hese programs reflect the
multiple disciplines which are represented witlia given institution. In addition, the
geoscience curriculum appears at a critical poirisi development and evolution.
Departments have struggled to balance curriculpragehes that arise from the
traditional fields of geology with those that cofm@m new pressing challenges related to
climate change, sustainability, and water and gnieggource constraints.

Responding to national studies which called fomgjes in teaching (NSB, 1986;
Boyer, 1990; NRC, 1996), the geoscience disciplirese been the focus of numerous
interventions to promote active learning teachifigese initiatives arose from a national
meeting where geoscience leaders documented tied vision for undergraduate
education across the varied disciplines (Iretonpdlea, & Mogk, 1997). At that time,
the academic culture related to geoscience wamiated and highly discipline-

oriented. Professional societies related to genseigvere focused on supporting the
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research culture (Macdonald et al., 1996). As phithie new vision, leaders advocated
for faculty development initiatives to promote &etiearning teaching strategies and
interdisciplinary curricula approaches.

Over the last twenty years, a range of strategiepribfessional development
have been pursued, providing an opportunity to amampnd contrast the influence of
these strategies. National surveys reveal thaitcgaants of interventions were more
likely to report active learning strategies thamparticipants (Macdonald et al, 2005;
McLaughlin et al., 2010). Despite moderate evidesfcguccess, widespread adoption of
active learning teaching strategies has not bekieaed.

Motivated in part by the disappointing uptake @tivae learning teaching, a
second national meeting, sponsored by the Natidoi@nce Foundation was held in
2014. The purpose of the meeting was to developnaaollective vision for the future of
geoscience education (Mosher et al., 2014). Neansiic approaches in the geoscience
disciplines require students to learn to work agwdisciplinary boundaries. Leaders
expressed a greater urgency for changes in teaahthgurriculum in order to address
the serious challenges related to climate chandesastainability. Leaders identified two
priorities for motivating a greater diffusion ofiehing practices. First, department chairs
were identified as a critical support in establghand rewarding a teaching culture.
Leaders asserted the need for faculty developmératives to include departmental
leadership. Second, they affirmed the need forgaxibnal development for early career
faculty (Mosher et al., 2014) as a means of engugiralified teaching in the

professorate.
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Influence of Disciplines on Geoscience Teaching

The field of geoscience appears at crossroads.rDegats face competing
demands in balancing curricular approaches relatéue traditional fields of geology
with those that come from fields related to clims¢e&nce. In a recent committee report
by the American Geoscience institute (AGI, 201A)eé paths were discussed for
external validation of curricular programs. Thesduded accreditation, classification, or
competency-based paths. A coalition of geologygssibnal associations (American
Association of Petroleum Geologists, American togti of Professional Geologists, and
Association of Environmental & Engineering Geoladg)sadvocate for accreditation for
the bachelor degree programs (Arthur et al., 20Bi®ponents view accreditation as a
means of ensuring a common knowledge base andrigesfaindards for curriculum
content. In response, geoscience faculty membens éther disciplines argue that
accreditation would stifle the ability of departneto address climate change and
sustainability through curriculum (Bralower et &008; Moses, 2014).

The education tracks of the four largest professisncieties related to
geoscience reveals a community interest in teadmugcurriculum strategies related to
climate change (American Geophysical Union, 201dvefican Meteorological Society,
2014; Association for the Sciences of Limnology &wkanography, 2014; Geological
Society of America, 2014)., Topical searches actimsdast four years of journal articles
(2010 to 2014) for the Journal of Geoscience Edoicgpeer-reviewed journal for

geoscience education research, curriculum, andhitegicreveals a similar pattern. Over
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the same time period there were fewer educatiociestrelated to core subjects within
traditional geology curriculum (Drummond & Markig008).

The core geology subjects that are included o $t@nsure exams may dictate
how curricular is taught in traditional geology grams. A study of geology state
licensure exam results (National Association ofé&SBoards of Geology) from 1992 to
2003 showed a trend toward higher failure ratedli@mis, Warner, & Warner, 2004).
While the researchers suggest multiple factors,(lgk of quantitative preparation and
student motivation) for the failure rates, theyirdldhat changes in teaching and
curriculum were a contributing cause. The reseaschigggest that while new courses
and curriculum may be more attractive to studehtspverall requirements of the major
were becoming less rigorous. The researchers adkdgesthat this claim was based
mostly on anecdotal evidence. The researchersiateathat the reduction in the number
of semester units for a major may also have cantibto the failure rates.

Why some Geoscience Disciplines may have Difficulydopting More Active
Learning Pedagogies and Others Seek Teaching Imprements?

Studies indicate that teacher beliefs about legrane strong predictors of
changes in teaching practice (Gess-Newsome eD@8;Xember & Kwan, 2000).
Teacher beliefs are influenced by a range of fadtmluding a faculty member’s prior
experiences as a learner, their ongoing experienite classroom, and the socialization
from their disciplinary community they receive aadyate students and early career
faculty members (Oleson & Hora, 2013). Geology fgcoay embrace more traditional

teaching methods in order to safeguard contentiwthiey view as critical to gaining
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professional licensure. In addition, geology fagaldvocate for standardized curriculum
in order to ensure a consistent path for graduakesplan to enter traditional geology
careers (Arthur et al., 2007). Moreover, some depamts have strong industry
connections with oil, gas, and mining industriegiamizations which have called for
accreditation. These relationships may be longdétgn Maintaining these connections
provides an important way of ensuring the placenségraduates in competitive career
paths. When a disciplinary community views changdsaching as fundamentally
detrimental to their discipline, it may be difficdbr a professional development initiative
to motivate change.

Issues related to climate science such as cliof@rge, extreme weather, sea
level rise, water scarcity, and energy consumptiawve become part of the public’s
consciousness. Increasingly, funding agencies faoused on supporting research,
outreach, and education related to these issuaso{ier, Feiss, & Manduca, 2008).
Faculty in climate science may perceive a heigldeasponsibility toward educating the
future citizenry on these issues. They may als@ legoportunities for recognition and
funding for these efforts. For a change initiativde successful, faculty need to have an
interest in the given innovation and sufficient eeds and incentives (Kezar, 2011;
Fairweather, 2005). In climate science, the intemad rewards may help drive teaching
and curricular changes. Moreover, if climate scgefaculty view their teaching about
these issues as complimentary rather than at oddgheir research (Fairweather, 2008),
it may provide further incentive to engage in fagulevelopment initiatives to improve

their teaching.
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Two Geoscience Faculty Development Programs

The study drew upon participants from two differlamulty development
programs for geoscience faculty who teach undetgited: the On the Cutting Edge
Professional Development program and the Builditngri§y Geoscience Departments
program.

The On the Cutting Edge Professional Developmeogi@m for Geoscience
Faculty (CE) (Macdonald, Manduca, Mogk, & Tewkshui§05) is a 13 year NSF-
funded program for geoscience faculty that focuseshanging teaching practice to
more active learning and evidence-based teachmgltimate goal aims to improve
student learning. The full set of program actitiecludes topical workshops, virtual
events and communities, and collections of webuess (Macdonald & Manduca,
2014). This study focused on the Early Career dsgebis program. The Early Career
program includes a four day face-to-face workslampoptional visit to the National
Science Foundation, virtual topical webinars, a eamity email list, and a website of
resources. Through the workshop activities, facpétsticipants gain knowledge and
practice in active learning and assessment stegteghey discuss strategies for
balancing teaching, research, service, and lifetaeg develop a support network of
other early career faculty. Participants are tylpida the first or second year in a faculty
position (Macdonald et al., 2012). Comparable protg are offered for early career
faculty in other disciplines (biology, physics, ahistry, and engineering) (Hilborn,

2012).
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The evaluation of the CE program used end of wagssurveys to gauge
participants’ reaction to events and follow up giysand interviews to understand how
participants attributed changes in teaching tgptiogram (McLaughlin et al., 2010).

Over the course of the program evaluation, evalnatapacity was developed so that
every event routinely measured participants’ sattsbn. In addition, a cohort of faculty
were trained to conduct structured observatiorsaoiples of participants’ teaching.
While national surveys identify differences betwéenv participants and nonparticipants
describe teaching strategies, less is understomut éfse factors that motivate and support
teaching changes (Macdonald et al., 2005).

The Building Strong Geoscience Departments prod2@partments) was an
NSF-funded project from 2004 to 2013. It aimedtimslate discussions and disseminate
community expertise on approaches to curriculumtaadhing as well as recruiting
faculty and students. It included community visianactivities (e.g., surveys, town hall
meetings) focused on identifying the charactessbicthriving departments (Rossbacher
& Rhodes, 2004; Richardson & Ormand, 2008). Thegmm included workshops,
professional society meeting sessions, and a t¢ialieof website resources. It offered
three types of workshops: national topical worksh@m annual one-day workshop for
department heads and chairs, and a traveling wopk@seginning in 2009). The
traveling workshop program sent workshop leadethécsite of a participating
department. Faculty members from an entire depattpeaticipate in an onsite
workshop that lasts 1.5 to 2 days. Workshop prograsre customized to the needs of

the department but included topics such as cuarquteds assessment, curriculum
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design and transforming teaching practices, stusantitment, workforce preparation,
and program assessment. The traveling workshopgrobas now become part of the
National Association of Geoscience Teachers (NA@®jessional development
offerings.

Like the Cutting Edge program, the evaluation ef Brepartments program used
end of workshop surveys and follow up surveys &ess participant's reaction and
potential influences on participant and particifmdepartment. In addition, the external
evaluator conducted case studies with seven depatsmOf particular relevance to this
study, one of the case studies highlighted a spteéaching philosophy between faculty
members from traditional geology and faculty froyaiogeology, soil science, and
climate science (Lee, 2010).

Both the Early Career workshop and the Travelingkaioop aim to situate the
program design in a faculty context. The Early @amorkshop employs a “whole
faculty” approach to its program. It includes infa@tion and resources relevant to
multiple aspects of the professional lives of facuicluding: teaching, research, and
service. The program situates learning about tegohith the other aspects of faculty
life. In this way, it reflects how faculty must balkce competing priorities when they
return to their institution. The Traveling workshaims to situate its program within the
institutional context of the department. It drivasulty to consider their curricular goals
in alignment with institutional mission and goal$ie Traveling workshop leaders
hypothesize that the department has a greater elwdrsticceeding in their changes as a

group when situating department actions withiniiagonal goals.
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These programs aim to improve undergraduate irtgtruand consider faculty
context as part of their program design. Each anogemploys different strategies. The
Early Career workshop focuses on change at theichdil faculty level. The Traveling
workshop focuses on change at the departmentdl [Bve study compared and
contrasted these two approaches. It examined hawitygperceived program influence
and which strategies appeared to have the straffget.

Involvement of researcher in programs of study.l have been involved with the
internal evaluation for both of these programs. therCutting Edge program, |
collaborated with the external evaluator on a the@drchange, end of workshop survey
items, interview studies, and national surveysaddition, | attended and observed the
2005 Early Career workshop where | developed actfin instrument to gauge
participant’s perceptions of knowledge and skidingd related to teaching and research
plans. For the Departments program, | collaboraiti¢hl the external evaluator on end of
workshop survey items, and follow up surveys. Idiodn, | conducted on-site

interviews with faculty, students, and administratimr one of the department sites.
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Chapter 3: Methodology

Methodological Approach and Research Question

This study used a mixed-method case study methggatoinvestigate the
influences of department context on faculty memesption of active-learning
teaching practices. The study compared and coattdlsé influence of two faculty
development strategies initiated in the field odgm@ence. A case study approach was
selected for this study because this approachitisdstor investigating phenomena where
an understanding of contextual conditions appedevant and where local meanings are
important (Yin, 2009; Stake, 1994).

Chapter 1 detailed a need for a better understgradithe reasons for program
failure and success in STEM faculty professionakettgoment programs. Few existing
evaluations have considered the context surrourfdicgty members (specifically, the
departmental, institutional, and disciplinary irghces) and its role on teaching. There is
a need for evaluations that investigate how theesdrsurrounding each faculty member
shapes his or her ideas about teaching. This tiypeaduation may shed light on factors
that contribute to successful faculty developmeogmms. Therefore, the following
guestion guided this study:

What factors related to departmental context dtigigants of faculty
development programs perceive as influencing thaiity to adopt active-

learning pedagogy in the STEM disciplines of geasce?
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Research Design

Six university geoscience departments were seleébtgchad participated in two
national geoscience professional development pnagird) On the Cutting Edge
Professional Development Program for GeosciencalfyaCutting Edge), specifically
participants from the Early Career Workshops, andutlding Strong Geoscience
Departments Traveling Workshops (Traveling works)gogram. The purposeful
sampling of university departments was implemenisdg a group characteristics
sampling frame (Patton, 2014). Departments weectal that varied according to key
factors (highest degree granted by departmentptiises represented within department,
size and composition of department, and tenurestatinterview subjects). Two
departments were selected from those that partezipa the Traveling workshop
program, but had no members who participated ircdoéy Career workshop. Two
departments were selected from those that hadwodvement in the Traveling workshop
program, but where multiple department memberspaaticipated in the Early Career
workshop. Two departments were selected that jeatied in the Traveling workshop

program and had multiple Early Career workshopigipents (see Table 3.1).
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Table 3.1

Case selection from two faculty development programs

Department  Traveling workshop Early Career Number of interview

participants participants  subjects

1 Yes Yes 3

2 Yes Yes 3

3 Yes No 3

4 Yes No 4

5 No Yes 3

6 No Yes 3

Total: 6 19 faculty interviews
Departments

Three faculty members were selected as subjeatsdaxch department (with the
exception of one department, where four faculty iners were selected). For one case,
two faculty participants expressed such antithepeaspectives related to organizational
context, that a fourth participant was added tostiidy in order to seek a broader
understanding of that situation. The multiple paptnts from each department allowed
the investigator to examine how different facultgmbers perceived a common
experience. Because the study focused on percspttated to active learning
pedagogy, the study was limited to faculty memédrs had taught undergraduate

courses within the last year.
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Figure 3.1

Research Design
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This study investigated factors related to depantalecontext that were perceived
by faculty as influencing their ability to adoptiae learning teaching, specifically in the
STEM fields related to geoscience. Department saktion was designed to compare
and contrast the two professional developmentesires and the factors related to
departmental context that participants of thosgams perceived as influencing their
ability to adopt active learning teaching. Theres\same overlap between the two
programs. When queried, a leader of the Traveliogkghop program who is also a
leader for the Early Career workshop indicated thete are around a dozen departments
in the Traveling workshop program that includedipgrants of the Early Career

workshop (H. MacDonald, personal communicationy 1al, 2015). Two cases were
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sought for this overlap. This allowed the studyniestigate how participants of both
programs perceived departmental influences (sekeBab).

Cases were sought where a diversity of disciplexested within the department.
Faculty members of geoscience departments comedraaniety of disciplines, including
geology, geophysics, atmospheric science, oceaplogrand climate science. As
described in Chapter 2, a possible distinctionteel@o curricular approaches appears
between faculty who belong to the traditional fiefdgeology and faculty who study
climate change (Bralower et al., 2008).

The proposed study was confined to departmentoffeata four year,
geoscience-related degree. The two-year collegetates and norms related to work
allocation, promotion and tenure, and types of sesiiare sufficiently different from
those departments offering four year degrees (Maaidp Baer, Blodgett, Hodder, &
McDaris, 2014). In addition, the Cutting Edge paogras a whole did not attract many
participants from two-year colleges. Cases werglsolo capture a range of departments
based on the highest degree offered by the depatrtvhe described in Chapter 2,
different institutional contexts can influence teiag practices (Wright et al., 2004,
Austin, 1996; Tierney, 1997).

Finally, departments were selected that includedlfg at different stages of their
professional careers (see Table 3.2). As notechap€r 2, whether a faculty member is
tenured can have an influence on how he or shefmes his/her teaching (Fairweather,

2008; Fairweather, 2005). When known (McDonaldl.e812), the demographics of
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total participants for the program for each dimensif interest guided the sampling.
Written consent was obtained from all subjects.
Table 3.2

Description of faculty interviews by departmeng sit

Department Highest Position Discipline Years Traveling Early
Degree Teaching Career

Marble B.S. Professor volcanology 18es

Marble B.S. Professor water & climate 1Yes

Marble B.S. Professor tectonics 2X¥es

Marble B.S. Associate geomorphology 1¥es

Copper B.S. Assistant  tectonics 3 Yes
Copper B.S. Associategeophysics 8 Yes
Copper B.S. Associategeochemistry 8 Yes
Jasper M.S. Professor water & climate Yes Yes
Jasper M.S. Professor meteorology Xes

Jasper M.S. Professor meteorology xes

Gabbro M.S. Professor geomorphology es

Gabbro M.S. Assistant  tectonics 3 Yes
Gabbro M.S. Professor volcanology 19es

Olivine Ph.D. Associate geophysics 12 Yes
Olivine Ph.D. Associate water & climate 11 Yes
Olivine Ph.D. Associate tectonics 5 Yes
Granite Ph.D. Professor geochemistry Aes

Granite Ph.D. Assistant  tectonics ¥es

Granite Ph.D. Professor environmental 20 Yes

geology

Key Informant Case Selection

The key informant interviews were selected fromgéeof Principal Investigators
(P1) as well as facilitators from each of the wdrg programs. Initial contact was made
with all project key informants prior to the casdestion process. The participating key
informants included Pls and facilitating leademsrireach program. These faculty

represented a range of institution types and deyeant sizes (see Table 3.3). The sample
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included faculty who had past experiences as uigdital administrators, officers of
national professional organizations, and as an pi8gram director. In addition, one
leader in the geoscience education community wasteel who had no direct
involvement in either Early Career or the Buildigong Geoscience Departments
traveling program. This informant was selected damsehigh visibility and national
recognition as a leader in the geoscience educationmunity (using grant metrics and
leadership of other national community efforts)eTist of possible subjects was
reviewed by two of the program PlIs. In this way kaders were aware that preliminary
findings were to be shared. Written consent wagisoinom all key informants prior to
participation.

Table 3.3

Description of Key Informant I nterviews

Highest degree

Faculty Years Department  granted by
pseudonym Position teaching size department
Howlite Professor 38 29 Ph.D.
Garnet Professor 19 6 B.S.
Agate Professor 33 7 B.S.
Beryl Professor 38 25 Ph.D.
Peridot Assistant 6 11 M.S.

Data Collection Protocols and Procedures
Qualitative Study
Interviews were conducted with each informd&tdch interview subject was
invited to participate via an email. The email ddsed the purpose of the study,
indicated the awareness of the leaders with thaystubrief description of the interview

data being requested, and time requested for theviaw (see appendix for sample
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emails). From each department, five to fifteen figconembers were selected based on
the sampling criteria from each selected departraedithe size of the selected
department. Emails were sent to an initial sebaf faculty members from the given
department. Each faculty member was given up tonarek to respond to the interview
request before moving on to the next participarthefdimensions of interest (same
discipline, institution type, workshop participatitistory) within the same department.
If no faculty agreed to participate from the inlisaven faculty who were emailed for that
department, another department was selected basthé same dimensions of interest
(type of faculty development program and institatigpe). See Table 3.4 for a
description of the responses for departmental casg$aculty interviews. The same
invitation process was repeated. Once a faculty beemgreed to participate, additional
details about scheduling and the participation enh&rm for the study were emailed to
the participant.

Table 3.4

Response rate for interviews by department and by faculty

Sample type based on Response rate by Response rate by faculty
faculty development department

program

Traveling only 20f7 7 of 44 (16%)

Early Career only 20f2 6 of 8 (75%)

Overlapt 2 of 2 6 of 15 (40%)

tDepartment participated in traveling program aad &t least one member who
participated in an Early Career workshop.

All interviews were conducted by telephone in Jap@ad February of 2016. The
interview protocol was submitted as part of theli@ption to the University of
Minnesota’s Institutional Review Board (IRB) in Bauber of 2015. Signed consent was
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received electronically from all interview subjeptsor to the start of the interview. At
the beginning of each interview, the interview apant was reminded about the
informed consent prior to recording the intervi€@wnce any questions by the subject
were answered, the recorder was turned on. Thevietes lasted between 35 and 70
minutes. At the 35-minute mark of the interviewe tiesearcher asked whether the faculty
member had additional time to continue the intewi€he researcher used a semi-
structured interview approach. All primary questiavere asked verbatim. As described
on the protocol, wait time and prompts were useehtmurage response and to manage
pacing. The researcher took high level, handwritigtes during the interview. These
notes served to identify key timing points thathighted particular responses, to
distinguish any deviations in the order of questido note any affect in response, and to
make note of particular terminology to flag forrtsaribers.

Following the interview, the researcher typed a-page description of initial
interview impressions. Each of the recordings wdsssquently transcribed verbatim.
The digital recorder segmented the audio intoythirinute sectors. The first thirty
minutes of all interviews were transcribed by atsmle transcription service that
guaranteed confidentiality and security of the d@itee remaining second segment was
either transcribed by the researcher or by thadeitervice depending on the length of
the interview. A list of content-specific vocabuylavas provided to the service to ensure
quality. The researcher quality checked all trapsion files against the actual recording

and made minor corrections as needed. The tratiscrifles were kept on a secure
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server with identification numbers. The case idamatiion number mapped to the full
name of the faculty participant was kept on a sspablder of the secure server.

An artifact study was included as part of the studigta were collected about
each departmental case in order to situate theglepartment within an institutional
context and compare the department sites. Theimdtaled: institutional information,
including number of faculty, numbers of studentsd@rgraduate and graduate students),
history narrative, current mission statement, @maailable, strategic plan; departmental
information, including number of tenure-track pamsis, highest degree granted, types of
program degrees offered, number of majors, numbgraauate students, departmental
vision and mission statement, and any data pettioetheir participation in the faculty
development program (see appendix for list of acts by site). The researcher used
institution and department websites to collectinfation that was publicly available. For
two of the sites, a department member sent therelser other documents not available
from the website.

A database was maintained that included the cHawidence for each case. It
mapped each electronic file by case number. Thepmgpncluded the digital audio file
names, transcribed audio file names, departmeatattifacts file names, filenames for
any transcribed interview notes, and documentdiiodate of all electronic
communications.

Key Informant Interviews
Like the faculty, key informants were invited torfieipate via an email. The

email described the purpose of the study, indicditechwareness of the Pls (for the two
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non-PI subjects), and time requested for the igarysee appendix for sample email).
Once a key informant consented to participate énstiudy and written consent was
obtained, the subjects was emailed a brief summegoyrt of preliminary findings and
scheduling information.

All interviews were conducted by telephone. At biggjinning of the interview,
the research plan and summary findings were bralcribed. Once any questions by
the participant about the research were answetedgtorder was turned on. Following
the interview, the recording was transcribed. Ttierview protocol for the key
informants focused on collecting other interpretagi to the findings. These
interpretations were based on their experiencgeascience faculty and from a history
with STEM faculty development initiatives. The daiaudio file, transcribed audio file,
any interview notes, and PDFs of electronic commwations were organized in a
database on a secure server.

Phase | Analysis

For each department case, the researcher assetinbliederview notes,
transcribed audio, and department and institutata drtifacts. A summary site record
was written for each case. The site record summcitize participants’ responses to
interview questions. This description also sumneatithe set of data related to the
department and institution. Pseudonyms were usefaddalty names and institution
names. Initial observations were included compaittiegdepartmental and institutional
data artifact to what faculty reported in the iniew related to the departmental culture.

This method aligned with case study methodologyat it allowed the researcher “to
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identify and describe before trying to analyze #rabrize” (Chadderton & Torrance,
2011).

Subsequently, the researcher used an iterativegsdo build an understanding
of the patterns that emerged from each case andsacases. First, the researcher read
each site description and then read the full tnapisand sets of notes from each
interview in order to identify initial patterns oodes. The conceptual framework (see
Figure 3.2) and the stated research question veere as a guide for understanding
potential patterns. For example, the researchdyzeththe transcript and notes, looking
for responsive patterns related to the six instinal concepts (environment, mission,
socialization, information, strategy, and leadgrsmtroduced by Tierney (1988). Each
of these concepts was used an initial code. Otfigalicodes included faculty description
of teaching and characterizations of faculty depeient. These codes were entered into
the software package NVivo (version 10). All of th@nscripts and notes were imported
into this program. The researcher analyzed thestrédved qualitative interviews using a
pattern matching strategy related to the initialddecodes. Using a process of constant
comparative analysis (Glaser & Strauss, 1967)ctites that were identified during the
exploratory analysis were examined in the availabl& (interview transcript and
interview notes). The researcher intentionally usegler “buckets” for these codes rather
than attempting to identify more subtle themesatdtart. This approach allowed the
researcher to conduct multiple iterations. Throtigé iterative process, additional
patterns emerged from the data and additional cadésub-codes were used. The

software package NVivo was used throughout thengpdrocess. This software package
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allowed the researcher to identify the embeddets whianalysis (such as patterns
specific to institution type or departmental compos).

A cross-case matrix was developed based on ativiegzattern analysis across
all of the sites. Queries in NVivo assisted in iifging prominent patterns across cases.
First, the researcher imported a case classificatiatrix. The case classification matrix
identified by interview subject the dimensionsmkrest such as site, faculty
development experience, years of teaching, dis@pbr highest degree granted by
department. These dimensions were mapped to eactesd he classification aided in
gueries across different units of analysis. Fongxa, from the six written site records,
“teaching introductory courses to large enrollméetaerged as an explanatory element
related to how faculty perceived pedagogy. Throitegytative analysis of the verbatim
transcripts, the researcher identified differecefa of this explanatory element. These
items were added to the cross-case matrix. Thrdegdtive queries and pattern
matching, the researcher identified how each stegived these facets as an influencing
factor toward improvements in teaching (positivelggatively, neutral, or no response
related to this facet from any of the site datdie Tross-case matrix was also employed
to help the researcher identify rival explanatidRisal explanations emerged from within
a site analysis where interview subjects had diffeunderstandings for “the way things
are.” Rival explanations also emerged across cekern departments employed similar
structures or strategies but described their péaepdifferently. These rival

explanations served to refine the cross-case matrix
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The final analysis step of this phase was to exarthia department and institution
artifacts in aggregate. After an exploratory revigvell of the artifacts, the researcher
used the set of codes that emerged from the iet@ranalysis to triangulate the evidence
related to these codes. The characterization adepartment and institution by the
interview subjects was triangulated with the codiogn these artifacts and included in
the revisions of the site records. Using this giaation and the cross-case analysis, the
case site records were iteratively revised. A prilary draft describing the cross-cutting
themes across all of the sources of evidence witemr
Figure 3.2:

Conceptual
framework
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/ Faculty Professional
/" Faculty
Development program, l
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Broader community context:
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* Higher Education

Phase Il Analysis
The second phase of the analysis focused on inttegrahat was learned from
the key informant interviews with the case studigsst, the researcher analyzed the

transcribed interviews from the key informants.d.tke case study analysis, the
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researcher began by an exploratory read of eashdriat. From this reading, the
researcher identified initial patterns. The primpuypose of this analysis was to identify
patterns of agreement and disagreement among yhefeemants. This analysis also
compared the preliminary findings with key infornhamterpretations. Where there
appeared to be agreement with specific patteresgfearcher made notes about the
nature of the agreement, from what types of soyares identify any illustrative
guotations. For disagreement, a similar analysisquure followed. These disagreement
patterns were organized into codes to identify wleerival explanation may be
supported. The researcher used these codes toat@rhiher analysis of the case
studies. This final analysis highlighted interpretdifferences and areas of agreement.
The cross-site findings and discussion were revasedrdingly.

Dealing with Potential Threats to Validity

Maxwell (1996) describes several potential thréatglidity associated with
research that involves qualitative methods: deBoripinterpretation, theory, researcher
bias, and reactivity.

This study used audio recordings of interviewd, thanscripts of these audio
recordings, and documentation via electronic conioation to ensure completeness of
all evidence collected. A database was organizeddoh case study that linked to all
lines of evidence (e.g., audio recording, intervietes, electronic communications, and
transcribed interview, department and institutiatedartifacts, case study report,

additional reports or information obtained from \sigds or participant). A separate file
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was maintained with any identifying information.ig ffile was kept on a separate part of
the secured server. The database also kept reabatisanalysis files.

The study employed triangulation of multiple sogroé evidence in the analysis
to limit threats to validity from interpretation dmesearcher bias. The key informant
interviews provided a means of community membecking. As described in the
analysis section of this chapter, triangulation emaployed in both phase | and phase II.
In phase I, the multiple sources of evidence (inésv transcripts, and departmental and
institution data artifacts) were used to formulaterpretations. In phase Il, the key
informant interviews were used to confirm interptitns or to inform rival explanations
for the themes from the case studies.

The qualitative analysis was grounded in the cptuzé framework (see Figure
3.2) that emerged from existing theory. The framswvgituated faculty in both the
context of the given professional development ofymity and his or her departmental
context. The case study design allowed for thedtigation of influences related to
faculty learning about teaching in multiple setinghe study examined how participants
of faculty development perceive his or her depantiaecontext as an influence to
adopting active learning teaching strategies. Thdysinterpreted faculty learning as
social and situated in the context of the faculgmmber. Therefore, the study examined
how faculty perceive the social interactions withi@agues related to teaching influences
on his or her practice. From these perceptionsebearcher examined how learning

about teaching was situated within the broaderepdrdf disciplines and institutions.
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The researcher employed a process that was ometoining patterns for rival
explanations to minimize threats based on theosydéscribed, the key informant
interviews provided a basis for identifying suckatiexplanations. In addition, all
protocols were reviewed by a peer evaluator andfarmant knowledgeable in the
geoscience education community prior to condudtitgrviews in order to minimize the
effect of the researcher.

Limitations of the Study

The study consisted of six case studies carriedvihtqualitative methods. There
are several limitations of the study. These linutad relate to the sample size, the
selection criteria, self-report nature of the data] the potential bias of the single
investigator.

First, the study focused on a small sample. It lvew interviews with 19 faculty
at 6 geoscience departments. The faculty interviefeeeach department represented a
fraction of the faculty in the department. Eachecass constructed from the perceptions
of the faculty interviewed. The study sought to emstiind the different experiences and
perspectives of these faculty to characterize hepadmental context influences faculty
adoption of teaching practices. The study was ohedrto be exploratory research rather
than a comprehensive study of all faculty expemsnéloreover, there are approximately
900 geoscience departments including an estima@8d Taculty in the U.S. (American
Geophysical Institute, 2015). The study could nqueet to portray the full range of

faculty perspectives.
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Second, the study included departments and fabakgd on their participation in
two geoscience faculty development programs. Thezgen criteria limited the findings
to the perspectives of faculty who had demonstratede interest in improving their
teaching through participation in faculty developné& he study was also limited to
faculty who taught undergraduate courses. In sagpardments faculty teach only
graduate courses or hold research-only appointmé&hesviewpoints of these types of
faculty are absent from the study. Geoscience fageio have no involvement in
geoscience faculty development or who do not rebyuiastruct undergraduates may
have different motivations or barriers relatedreirt teaching practices. These viewpoints
are not investigated in the study.

Third, the study used two different self-reportthuels for gathering data. In-
depth interviews from a small set of faculty were primary collection methods. Data
gathered were based upon these subjects’ viewpdihésstudy also compared their data
with external key informant perspectives and insitihal and departmental documents.
However, the design of this study did not use diodservation of faculty or
departmental interactions. Therefore, the dataalgect to the bias of these interview
subjects.

Finally, the study was carried out by one researchiee researcher had been an
internal evaluator for both of the faculty develahprograms. In addition, the
researcher has been involved in geoscience edodati@tives for over ten years. The
researcher’s experience with geoscience and STRida¢idn initiatives brought deeper

knowledge to the study. However, such knowledgddcmiroduce potential bias. The
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researcher relied on triangulating data from venb&tanscripts and multiple data
sources. In addition, the researcher cross-chefok@itigs with key informants and

published studies to address any limitations rdl&iepotential bias.
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Chapter 4: Site Case Descriptions

Six departments were selected that had participatatlleast one of two national
geoscience professional development programs: th©gutting Edge Professional
Development Program for Geoscience Faculty (Cutidge), specifically participants
from the Early Career Workshops and 2) BuildingpB8gr Geoscience Departments
Traveling workshops (Traveling workshops) progrdmvo departments had sent 6
faculty to the Early Career workshop. Two departtaérad sent multiple faculty to Early
Career workshops and had hosted a Traveling wopgkshwo departments had hosted a
Traveling workshop only.

An iterative process was used to identify thenedsted to faculty perceptions
regarding the influence of departmental contexth@nadoption of active learning
strategies. Where appropriate, the site descriptonploy headings that are common
across multiple sites.

Throughout the chapters of this paper, pseudonymased for the names of
institutions and faculty. The settings for thesgesaare geographically dispersed across
the country. The campuses are located in metr@poéiteas and rural locations. They are
situated near oceans, mountains, and cornfieldsitéd information about the specific
geographic location of each campus is given. Th@sion was made to protect the

anonymity of the faculty who participated in thiady.
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The site case descriptions are presented in ofdbe highest degree offered by
the given department. The bachelors granting dejaatis are presented first, followed
by masters granting, and finally doctoral grantiegpartments.

Geoscience Department at Greater Marble State Univsity

The geoscience department at Greater Marble Stateetdity hosted a Traveling
workshop program in 2011. In the fifteen years iptiothe workshop, enroliment at the
institution doubled in size. However, the infrasture at the institution had not kept pace
with enrollment. To meet the needs of the increasedliment, the department doubled
from 6 to 12 tenure track faculty. During that tithe diversity of the disciplines the
faculty represented increased. The career and giaghaths of the students transitioned
from traditional mining and oil trajectories to émnmental fields. In addition, the
department collaborated with other science depantsrte develop an integrated science
program degree for pre-service elementary teacbespite all of the changes, the
department curriculum developed in the early 196@sained the same. Some of the
faculty in the department perceived the Travelimgkshop program as a step toward
bringing in new ideas about curriculum and teachire faculty who requested the
workshop viewed curriculum reform as a means ttebelign faculty strengths to
student needs.

In this department 4 faculty were interviewed wiaal participated in the
Traveling workshop. The 2 faculty who were firsheduled for interviews expressed
widely contradictory perspectives about the depantncontext. For this reason the

researcher added a fourth interview subject far $ite. The faculty interviewed
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represented fields from both “hard rock” (2 faculiyd “soft rock” (2 faculty)
disciplines. Their fields include geomorphologylguaclimate and environmental
geology, hydrology, tectonics, and volcanology. rEngppointments include full
professorships (3 faculty) and an associate profskg. Their years of teaching ranging
from 11 to 25 years.

Institutional Background

Greater Marble State University is a regional casngituated on the edge of a
small city of 20,000 residents and serves approtain@5,000 students, of which nearly
22,000 are undergraduates and 3,000 are gradudenss. More than 90% of the
undergraduate population come from within the statd most (82%) identify themselves
as white. Over 40% of the students are identifeetha first generation in their family to
attend college. Nearly two-thirds of the studeetg on financial aid. The campus was
established fifty years ago as a regional four geflege by the state legislature. The
state legislature envisioned the college servied'tlaby boomer” generation of students
in the region. Its mission identifies teaching,delhship, and public service as critical
aspects of the university’s contributions.

Over the last twenty years, the campus has neatlpldd in enrollment.
Nevertheless, the college retains its liberal pinifosophy towards education that was
envisioned by its founding leaders. The institufoides itself on having all
undergraduate courses taught by faculty, rather gnaduate assistants. Several years
ago, a new science building was constructed ferdifd health sciences. The geology

department remained in the existing science bugldinthe center of a sprawling campus.
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Its Carnegie classification is Master's Collegediiversities: Larger Programs.
It offers two doctoral degrees in health servigekl$ and offers 36 Master's Degree
programs.
Departmental Background

The department has four full, six associate andasgistant professors. It offers
three emphasis for a Bachelor of Science degrez=BT8. program has three potential
emphases in the fields of geology, geology/geockemior earth science for secondary
education. In support of these different educapimograms, faculty have specialties in
geochemistry, geophysics, hydrology, paleoclimabécanology, petrology, and
structural geology/tectonics. Not quite half of fheulty in the department (5 of 12) have
participated in national geoscience faculty devedept workshops (in addition to the
Traveling workshop). A few faculty have shared a@ppuoents in teacher education. In
addition, one faculty member shares an appointinethie Honors College. The
department takes pride in the undergraduate redseant field opportunities it offers its
students. It regularly brings students to natigonafessional association meetings to
present their research. Like many geoscience dapats, it also sponsors a Geology
Club for its students.
Table 4.1

Faculty interviews at Greater Marble State University

Faculty Pseudonym  Years Teaching Position

Dr. Stratus 18 Professor
Dr. Pyrite 25 Professor
Dr. Shale 20 Professor
Dr. Quartz 11 Associate
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Faculty Development Influences

Dr. Pyrite and Dr. Stratus both described posiixperiences related to faculty
development. Dr. Pyrite detailed his experiencesrational geoscience teaching
workshop. Pyrite appreciated how that workshop ireduparticipants to contribute a
teaching activity or essay prior to the workshop.felund that these contributions
encouraged sharing of ideas about teaching appeeatin. Stratus participated in
summer working groups as part of an internal Gredegble grant to design pre-service
teacher courses. He worked with colleagues frortogig chemistry, and physics. Many
of these colleagues had earned doctorates in gcezhecation. Through the working
groups and ongoing interactions with these fac@tyatus has learned much about
effective teaching approaches. All faculty also tieered institutional faculty
development opportunities through the learningt@adhing center and institutional
technology. However, faculty rarely participatedhiese opportunities.

Traveling workshop influences The faculty interviewed were divided as to
whether the Traveling workshop was a positive egpee. There was agreement that the
Traveling workshop gave the department an oppdstiaimeet as a whole and focus on
transforming the curriculum. Dr. Pyrite stated thatting people to discuss strategies was
a good idea but, "[i]n the end, it's just a fighdr. Shale viewed the workshop as giving
people an opportunity to discuss curriculum refaqmenly. He noted that "it forced
everybody to sit down and talk about really difftagsues.” However, Shale also
reported that following the workshop, the departtveent through a painful year of
discussions. He believed that some in the depattetéiihave hard feelings."”
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Dr. Quartz and Dr. Stratus recalled the workshoa amre positive turning point.
Quartz indicated that the department had beengtygmiscuss curriculum reform for
seven years prior to the workshop. However, hechittitat those discussions had never
been very productive. The Traveling workshop helgneddepartment to think more
about the specific skill sets in which they wangéablents to demonstrate proficiency.
Quartz also detailed the challenges in addreskim@tilosophical differences between
department members regarding their ideas about avtlagree should provide. Dr.
Stratus recalled that the leaders of the workshiopigeed models for how peer
institutions addressed similar curricular refornalidnges. The leaders provided
information that also helped to educate the Dedroim the department lagged peer
institutions in instrumentation. Stratus noted $@he department members did not see
the need for change as the department had beeeeslieg on many measures, such as
matriculation, graduate school acceptance, anglgpdement. However, he noted that
many students went on to fields related to envirental challenges or "water type"
careers. In contrast, the department offered éiwadl approach focused on rocks and
minerals. In the end, Stratus reported that hendid'see that anybody's really losing
anything with these changes."

Conversely, Dr. Shale thinks that "no one got dyaghat they wanted." While
Shale admitted that he had been pushing for chimmge/elve years, he also detailed
how geomorphology courses will no longer be reqlas part of the new changes. He
corroborated what Stratus had reported about tkalighment between their approaches

and student needs. Prior to the workshop, Shajeaped five years of data that
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demonstrated that half of the students went onaikwwn environmental related fields and
that less than a quarter were going on to gradicteol. He did not want students to
think they failed because they chose an environahg@ath rather than a position in the
oil industry. Shale added that the Traveling wodgshave the chair some "outside
voices." These voices demonstrated that the chateged by some in the department
were “not crazy.”
How Teaching is Described

Each of the faculty described a different favoredamogical approach that they
used in teaching courses for students in the majwse approaches included service
learning, problem-solving strategies, interdisciply science topics, and
inquiry/research-like strategies. Dr. Shale dethilew he infuses undergraduate
research-like experiences into all of his courgéisen he first joined the department, he
realized that involving students in research wasswtered part of the department culture.
He thinks this culture goes back to the early d#ytbe department. More faculty have
modeled how to formalize these experiences intw teaching. Dr. Pyrite corroborates
this assessment and indicates that "the main thaiginks us as teachers would be
undergraduate students working on research.” Pytiégrates research projects more in
the lab than in the classroom.

Dr. Stratus strives to use very little PowerPoattlire in his courses for pre-
service teachers. With those courses he usesetattbogyive students opportunity to
work on real world problems in class. He detalea he uses topics suchfesckingto

integrate interdisciplinary science approachesdhatrelevant to the public at large.
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Stratus knows that his colleagues also use redtgduations to give students practical
experiences with real world problems such as stglihe groundwater in Haiti. Dr.
Quartz elaborated on a service learning projeditievith a GIS course related to his
work in Haiti. He has also brought students to Haitlonger-term service learning in
the field.

Dr. Quartz also teaches some of the large enrollim&noductory courses of up to
120 students. He tries to use classroom respossensy to encourage more active
learning in class. However, he admits that thegelalasses are not his favorite. He
finds it difficult to give students what they ne€liartz is hampered by the physical
configurations of the classrooms for large enrolitrmurses. He notes that only a few of
the classrooms are set up for having students imaknall groups. Quartz indicated that
he will be transitioning away from the large enmadint courses soon.

Dr. Pyrite stated that how the introductory coura@staught is a source tension
for the department. Pyrite noted that they havedchinstructors that hold masters degrees
to teach many of the introductory courses. Pystedancerned that these courses are
focused more on recalling facts than in learningbpem solving skills. Pyrite prefers a
problem solving approach to teaching. He adaptpdaagogies he uses in the field to
the classroom. He describes his teaching as "mid2gxite would like students to
struggle, make mistakes, and learn from theseserkte allows students to redo all of
their coursework for up to half of the points misse struggled to find ways to adapt
these teaching strategies to the large introduatouyses. Pyrite admits that he has not

taught the large introductory courses in eight year
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Valued or Specious Recognition of Teaching

The faculty interviewed were divided as to the eatloat the institution places on
excellence in teaching. Dr. Pyrite and Dr. Shaéawad with skepticism how the
department recognizes teaching. Because the degrdromly awards undergraduate
degrees, Dr. Shale thinks that everyone would attpagteteaching is supposed to be “job
one.” However, he also indicated that the only wayone can earn a merit increase is
through research. Shale believes that he is @ifofessor only because of the amount of
research he has done. Shale also noted how mtist eénior faculty actively work
toward transitioning away from teaching generaloadion courses. He also noted that a
few faculty in the department are much more focusedesearch. Dr. Pyrite noted that in
the faculty member's first seven years at theturtgin, more attention is paid to
evaluating teaching. However, he stated that"@ isit of a popularity contest” since it is
based on student evaluations. Dr. Pyrite also de=sthow the documentation required
for merit increases has changed as it relatesathieg. He characterized the department
as having been "forced to institute peer evaluatiamd that they are also now "forced to
write a document” about their teaching. Dr. Sh#de awondered “whether anybody reads
that [teaching document for merit increase], | hawedea.” With research, Shale noted
that it is easier to count papers, grants, and aittelarship. He thinks the institution
"gives a lot of lip service to teaching." Howeveince everyone has the same teaching
load, demonstrating improved teaching is a hardee ¢o make. Dr. Shale also noted that
teaching awards are given more to the courseg&mher preparation where enrollment

is capped.
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In contrast, Dr. Stratus indicated that faculty evaluated primarily on teaching,
then scholarship and service to a smaller extemtdéscribed the annual report that each
faculty generates for merit raises. He charactsiiaes report as a teaching reflection.
The reflection allows his peers to visualize whaisdoing in the classroom and
understand that "what you are doing with your teagks fairly important.” Stratus
reported how he is in a colleague's classroom aktiares each year to conduct peer
observations. Dr. Quartz thinks that excellenceathing is weighted heavily by the
department. While faculty are evaluated on teaghiegparch, and service, he believes
that teaching is "easily placed on top in termsrgdortance."

Faculty were also divided as to how they perceibhed departmental colleagues’
interest in each other’s teaching. Stratus thihks people respect each other's teaching.
However, he sees research as a source of fridgtierthinks that colleagues place value
on different types of scholarship. He stated thst mot possible to force colleagues to
contribute in specific ways. He thinks that tHg]6esn't mean they're not making good,
valuable contributions to the department, it justams that somebody else has to do some
small task more often. That can ruffle feathersetimmes.” Unlike the other faculty
interviewed, Dr. Stratus relies on getting teachdegns from faculty in the other sciences
who teach the pre-service teacher courses. Thayteach courses together. He
observed that with this network there is consthatiag of teaching ideas. He also stated
that he is lucky in that the teacher preparatiammrses have enrollment capped to 24
students. In addition, he is learning new perspestabout pedagogy from an assistant

professor faculty who was recently hired into tepartment. He observed that the
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department have regularly tried to have a facukéyniber who has more science
education expertise but unfortunately "they cone gm"

The other three faculty reported that there is Wititg sharing about teaching
within the department. Dr. Pyrite stated that themeot much talk or sharing about
teaching. He has relied on workshops outside oflépartment to get ideas about
pedagogy. He admits that the department meetgegudar basis but that the meetings
are "the worst parts of the job." He recalls timagarlier years they were able to arrive at
consensus but now "minority voices are not welcatmed Shale indicated that they
have had discussions as a department relateddioingeapproaches for including more
authentic research in the classroom. These dismssbappen mainly at faculty
meetings. He also noted that it is "sometimes kihaldversarial" because people have
strong opinions. In the past he has shared teadathas with a colleague at another
liberal arts college related to his interest irssl@om undergraduate research pedagogies.
Shale is always looking for ways to be more innweatvith large introductory courses.
He would like non-major students to gain an un@erding of the skills involved in the
process of science. He gets ideas more from calésaiyn other science disciplines. Dr.
Quartz thinks that within the department "peopld fixe they own a class." He stated
that this ownership leads to conflicts relatedeimching approaches. Quartz has looked
for ideas outside of the department for how engdigéents. He has found ideas about

teaching via social networking.
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Geoscience Department at Copper State University

Like other public universities, Copper State exgreced challenges related to
growth and difficult financial circumstances. Fagwdnd administration clashed over
possible solutions. At one point, the geosciengadment at Copper State faced
possible dissolution. The department remained iretad leadership has since changed at
both Copper State and the state-wide campus system.

Within the geoscience department at Copper Stateelsity, six members of the
department had participated in an Early Career glwg within the last eight years. The
department demonstrates high participation in tgalgvelopment. Within the last eight
years, nearly three-quarters of the faculty hatended at least one national geoscience
faculty development workshop (15 total workshopsea

While the institution offers masters degrees, thesgience department awards
only bachelor degrees. All 3 faculty interviewedllparticipated in the Early Career
workshop. The interviewed faculty represented gistary perspectives from tectonics,
geophysics, and geochemistry. The faculty hold@atoprofessorships (2) and an
assistant professorship with their years of teaghamging from 3 to 8 years.
Institutional Background

Copper State University is a regional campus stiat small city of 17,000
residents and serves approximately 18,000 studeintghich nearly 16,000 are
undergraduates, 1,000 are graduate students, @@ dre described as distance
education students. More than 90% of the undergtadaopulation come from within

the state and most (86%) identify themselves asewNiearly two-thirds of the students
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rely on financial aid. The campus began over a hethglears ago as a Teachers’ training
college. Its mission had centered on increasinditdracy of the population within the
region that lived in extreme rural poverty. The sity’s current mission keeps
education as its primary focus. Its Carnegie d&sgion is Master's Colleges &
Universities: Larger Programs. It offers one P{Education Leadership) and offers 37
Master’'s Degree programs.
Departmental Background

In the last ten years, the department has grown feven tenure track faculty to
eleven tenure track faculty (five full, four assaiei and two assistant professors). It offers
Bachelor of Arts and Bachelor of Science degrebs.B.S. program has four potential
concentrations in the fields of paleontology, gitative geoscience, environmental
geology, or secondary education. In support ofd@lterent education programs,
faculty have specialties in geochemistry, hydroldgggeochemistry, paleo-ecology,
invertebrate paleontology, vertebrate paleontolsgyctural geology/tectonics, and
geophysics. The department offers multiple summedat Eourses and undergraduate
research opportunities for its students. It alsintams a geology/paleontology museum
that serves as a focal point for K-12 outreachresfo
Table 4.2

Faculty interviews at Copper State University

Faculty Pseudonym Years Position
Teaching

Dr. Malachite 8 Associate

Dr. Adamite 3 Assistant

Dr. Gneiss 8 Associate
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Faculty Development Influences

Dr. Adamite compared the faculty development thaiffered on campus and her
experience with geology-specific faculty developmdime institution offers both campus
workshops and conferences focused on teachingeTfi@liso a program for early career
faculty to join a cohort of other faculty and reidgsan entire course. Adamite reported
that she participated in one workshop on campusvastnot as impressed with it as the
geology-specific teaching workshops. She has hentadvantage of more campus
options because she received so many good idaagliegeology-specific teaching
workshops. In addition to the Early Career workshigamite participated in another
national geoscience teaching workshop. What sheeajgiped most about these workshop
experiences was the interactions with other faouhyp were teaching the same kind of
courses that she taught. She said having the corsmose experience made it easy to
discuss and share teaching ideas. One aspect BatheCareer workshop that she found
useful was creating a poster that employed onkeofdaching approaches learned during
the workshop. Adamite noted the value of the cosatémns with other faculty about
teaching during the poster session. She foundfitult to develop a set of teaching
activities “on the spot” and describe these adgisito other workshop participants.
However, she appreciated learning about the neshieg activities that the other faculty
developed. Adamite liked how the Early Career whdgsfocused on teaching, research,
and time management. She finds that one of the diffisult aspects of professional life

is balancing research and teaching.
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Dr. Gneiss participated in the Early Career worlsimomediately after
completing his doctorate. He wanted to talk withestfaculty "who were in the same
boat.” Gneiss did not find the teaching sessionkeatvorkshop as useful. He thought the
teaching approaches were impractical for coursellements of 130 students. He did gain
a few teaching strategies for teaching quantitagkikbs that he continues to employ in his
geophysics class. The most valuable aspect of thksiop was meeting other faculty
who were at the same stage in their career. Oedatt eight years, he has collaborated
on multiple funded proposals with one of the ottmteagues he met at the workshop.
Gneiss patrticipated in another national geosciéemehing workshop. He hoped to learn
how other faculty approached teaching satellitedgep. However, he came away from
the workshop thinking that few faculty use geodéata in their teaching. As an outcome
of that workshop, Gneiss had been encouraged bgotiveners to present his teaching
approaches at a national association meeting.

Dr. Malachite reported that the institution does nreadily provide funding for
faculty development. A faculty member would needeiguest funds. She stated that
there is a teaching center on campus. Howevelpstweives the center as punitive and
not very welcoming. In contrast she found the E@dyeer workshop as “life-changing.”
She valued the teaching strategies she learnedtidwally, she gained new ways of
approaching her professional responsibilities. st been newly hired to replace a
faculty member who left the institution under difflt conditions. The leaders at the
Early Career workshop counseled her about how toagethe departmental dynamics

related to the exiting faculty member. She alsmitbthe teaching strategies most
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influential for how she teaches introductory cosrddoreover, she has kept in regular
contact with some colleagues from the workshop. @beits one of those colleagues
with helping her find an opportunity to serve onam-profit board. Malachite thinks part
of the value of the geoscience specific worksh@ssih its disciplinary nature. She finds
it helpful to learn about others’ successes arldrizs related to teaching within the same
field. The face-to-face interaction were also calitd her learning. She prefers to discuss
teaching one-on-one with a colleague rather traaring to a webinar-based workshop.
Following the workshop, she relied on the Cuttirdg& website to find teaching ideas.
How Teaching is Described

The characterizations of teaching that each faaéscribed were different. Dr.
Adamite intersperses her lecture with think/paa/ghactivities or other demonstrations
that involve the students. For example, in crystakhphy, she has students use
marshmallows with partners to create more invokiédate structures.

Dr. Gneiss prefers the lecture section to be "m@stne-way street.” He includes
some activities. However, because the lecture isnoaly 50 minutes, he uses the lab
time to give students more interactive learningvitets. Because all classes in the major
at the university allow for only two 50 minute-pmis of lecture each week, Gneiss must
give students enough information in an efficienhmer. In a data analysis course, he
gives students enough computer programming infaaman lecture so that they are able
to put the code into use during the lab sectionlikés the idea of a flipped classroom.
However, he doubts that students at a state sebmadt complete the work outside of

class that a flipped model would require.
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Like Dr. Adamite, Dr. Malachite also reported freqtly using think/pair/share
type exercises in lecture. Her preferred learnmgrenment for students is in the field
when she can give them a problem that has no siiggleanswer. She acknowledged
that for the large introductory classes with 12@snts, it is more difficult to engage
students. The active learning approaches may ntakergs uncomfortable. However,
she is less concerned about students feeling urctabfe. Malachite’s previous work
experience was in deep sea research where resesanthg have to work in very tight
places. She tells students that with deep searcds®éou're in the Alvin [human
occupied vehicle]. You have to site on this gugis IYou don't know him? Too bad.
That's what it's like."

Communications Related to Teaching

Dr. Adamite has many conversations with colleagneése department about
teaching approaches. There are three or four faadio all teach the same course.
Among that group of faculty, they discuss what apphes, activities, and assignments
have proven to be the most effective. In additghe discusses teaching ideas and
approaches with a research collaborator withirdggartment. They have similar
disciplinary training as structural geologists dade each taught the structural geology
course. Adamite stated,

| do have a colleague here who we work on resetrgather a lot, so we also
talk about different teaching approaches. Thabid ef related to the discipline
because we're both trained structural geologists'skhctually the one who
teaches structure, but I've taught it before, smatimes he'll tell me about ideas
and we'll talk about ways to do that and I'll tallkout things that I'm doing in the
classroom.
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She also discusses teaching with colleagues throogierences, giving talks at
different institutions, or being a visiting facultyember. As a visiting faculty member,
she was mentored in her teaching by the facultystsetemporarily replacing. That
faculty member provided Adamite all of her matesjalbserved Adamite teaching, and
gave helpful critiques for how to be an even mdfective teacher.

Like Dr. Adamite, Dr. Malachite also shares idedth \wer departmental
colleagues about teaching, particularly for intrciduy classes. She thinks that her
colleagues have also received effective teachiegsdrom Early Career workshops. She
characterized these conversations as informalngskcolleague if they "have any good
ideas for teaching x topic."

In contrast, Dr. Gneiss rarely talks about pedagpugiith colleagues in the
department. He notes that many of his colleagueg@od teachers. However, because
his field and teaching specialty is geophysicsibes not think their approaches are as
well aligned to his interests. His passion is toggedents interested in mathematics,
computer science, and physics rather than the ogtéleld geology work. As the
number of undergraduate majors has increased, #is& has observed greater
variability in students' commitment to learning.€&s acknowledged that he strategizes
with others on teaching related topics such as toodeal with disruptive behavior. Dr.
Malachite had also mentioned these classroom mar&gdopics as a common area for

departmental discussions.
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How Collegiality and Decision Making are Perceived

Dr. Adamite and Dr. Gneiss described their perosstof department
collegiality. Adamite reported that faculty in tdepartment regularly have lunch
together and go out together after Friday semiarsGneiss noted that that the
department used to be tighter knit when there viexer student majors. He does not
think that the growth in enrollment has affected tollegiality among faculty. However,
faculty expressed frustration over the issuesahae from the increased enrollment. For
example, Gneiss stated that faculty frequentlywdisclassroom management issues.

Dr. Malachite credits the collegial nature of thespartment to evenly distributed
workloads. She states that “I think part of ithatt. . . in terms of research, in terms of
teaching, we're all pulling our weight.” Malachgtated that few conflicts arise. She
reported that the occasional disagreements typioelihte to perceived inequities in work
distribution. Malachite described how differentudtig members who have expertise in
different areas will take the lead on issues spetftheir specialty, such as
environmental science or a particular lab for téaghShe stated that subcommittees will
also take on a particular topic. Malachite thatdbpartment typically supported
subcommittees or different leaders’ recommendations

Dr. Gneiss stated that one of the reasons he gyhajph his department is that
his role initiating a quantitative concentrationsnelued and respected by his
colleagues. Shortly after Gneiss was hired, th& e@s&ked Gneiss to act as the political
champion for increasing the use of computer-bastvditges. He was so successful that

classroom space that had seen little use is ndwgindemand. Gneiss stated that a
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second space was now required for computer-bageitias. Gneiss thought his
department was unique in how they valued his doutions. He stated that:

Other departments that I've been in, the field ggisits really resent the
guantitative people and think they're not validestists, valid geologists, but in
my department | think people, even though we hateggrowing pains, | think my
colleagues generally respect what I've done andt\Wia brought to the table.

How Teaching is Valued by the Department

Despite Copper State being part of a larger staiteetsity system with research
priorities, Dr. Adamite reported teaching is expélcto encompass 60% of their time. She
stated that the department "first and foremost svpebple to be successful teachers.”
She reported that all untenured faculty (tenurektia lecturers) were observed by peers
each year. She credited this institutional emphasitaching as the reason many faculty
in the department exchange teaching ideas. Dr.d&reported that faculty all knew
and chose to be at the institution because ittisaching intensive place." She credits the
institution for retaining a strong teaching intemesphilosophy from its beginnings as a
teachers’ college. She stated that the departmekesnt very clear to potential faculty
candidates about the expectations for teaching.
How Teaching is Valued by the Institution

Faculty described a range of perspectives for hawwhmeaching is counted
toward promotion and tenure. Dr. Malachite indidateat teaching was factored into
tenure. She stated that in addition to studeneresj peer evaluations were used for all
tenure and promotion decisions. Dr. Adamite rebtiat while there were research and

service requirements, teaching was extremely inapbfor tenure. Dr.Gneiss noted that
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it was not as clear exactly how a faculty membeveluated on teaching. He
characterized tenure as "a mystical thing." Gnegted that teaching is evaluated based
on student reviews. He described how the policycateéd that a faculty member cannot
routinely fall below a 3 (on a 1 to 5 scale). Howe\t is not clear what is the institution
considered "routinely.” From what Gneiss had obsgra faculty member could not be
terrible at teaching and be awarded tenure. Howéxehas also not seen anyone who
was perceived to be so bad in their teaching tiegt were not tenured.

Faculty described how institutional measures anmbebations related to teaching
create barriers to making teaching improvementsh Bo. Gneiss and Dr. Malachite
reported that larger class sizes have negativéllyeinced what kinds of student work are
assigned. With larger classes, Gneiss stateddhbalty must employ student assessment
methods that allow graded work to be returnedudestts in a timely manner. In
addition, with more students in the major, Gneisseoved that the quality of student
work is more variable. Malachite stated that firgdirme to give students one-on-one
attention is difficult with larger class sizes. Stppreciates that the writing-intensive
courses have a capped enrolliment of 16 studentis§&noted that the institution's
reliance on student ratings can have a negatiwgeinée on faculty being willing to take
risks with their teaching. He hypothesized thas tharrier may be more challenging for
untenured faculty.

Dr. Adamite finds balancing competing demands &egdst barrier to improving

teaching. Adamite has been told that she needsetadsmore time on her research
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because she is not yet tenured. She stated ihatifficult to find time to redesign
classes as much as she would like and also putisuatftime into her research.
How Institutional Leaderships Values the Department

Dr. Malachite noted that the department has hdmbtmme more discerning in
knowing which battles at the institution to figBte described the difficult times that the
department went through four years ago. At thaétithe Provost had slated the
department to be eliminated. The Provost questiavtezther the department was aligned
with the mission of the institution. While the dejpaent was allowed to remain,
Malachite stated that today they have consideraisty funding allocated to the
department. Malachite noted that politics and fogdiecisions at the state legislature
have exacerbated funding constraints for many deyests. She expressed frustration
that the

funding structure is such that the only way go@tléng is incentivized is if you
can be a good teacher for 100 to 200 class [enr@fithof students and yet at the
same time, they advertise small class sizes aifper level so this is the big

barrier to me. . .[t]here's just not enough houngthe day.

Geoscience Department at Jasper State University
The geoscience department at Jasper State Unywbosited a Traveling
workshop program in 2010. When the department eggbr the workshop, Jasper State
University faced significant funding deficits. Thdepartment anticipated that the
institution would likely reduce programs and mesgene departments. When the
department applied to the traveling program, tliepiified two goals for the workshop.

The first goal was to identify the core strengthd galues of their department. They
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wanted to build upon the increased interdiscipyinaature of the department. In addition,
they wanted to put their values in context with tiesion of the institution. In this way,
they anticipated adapting to changing circumstang8esond, the department wanted to
attract more students who demonstrated an interesivironmental issues. They hoped
to gain insights into how to adapt their curriculamd teaching to attract and serve more
students with environment interests.

The Traveling workshop contributed to departmedistussions about
transforming the curricular offerings. Ultimatetirqe department reduced their program
offerings from three tracks and course labels @gppnloceanography, meteorology) to
one (earth sciences). As a result, the meteorafegyee diminished in scope to a
certificate in weather study.

The three faculty interviewed had participatedha Traveling workshop. In
addition, one of the faculty had participated inEaly Career workshop eight years ago.
Two of the faculty represented the field of metéogy. The third interviewee was a
paleo-oceanographer who had applied to the Tray&liorkshop program on behalf of
the department. All three faculty hold full profesships with their years of teaching
ranging from 9 to 27 years.

Institutional Background

Jasper State University is an urban campus situatiedge metropolitan area and
serves approximately 30,000 students, of which 886000 are undergraduates. The
undergraduate population is racially and ethnicdilyerse with only a quarter identifying

themselves as white. Nearly two-thirds of the stiisleely on financial aid and over a
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third of the first year students are the firstheit family to attend college. The
University’s mission reflects its commitment to diwerse learning community
emphasizing equity and an appreciation for rootselkas intellectual development and
innovation. The campus began over a hundred ygarasa two-year teacher training
college. The focus on education has remained aaterspect of the campus. The mission
statement honors a "century-long history of comraittrto quality teaching and broad
access to undergraduate and graduate educati®iCathegie classification is Doctoral
Universities: Moderate Research Activity. It ofeme Ph.D. degree (Education
Leadership) and offers 62 different Masters Degrees
Geoscience Department

The department has seven full, three associatassistant professors. It offers
Bachelor of Arts, Bachelor of Science, and MastérScience degrees. The B.S. program
has three potential emphases in the fields of ggoloydrology, or ocean, weather and
climate. The B.A. program is aimed at future K-tieators, museum careers, or
students interested in government or non-profinags focused on environmental
planning. In support of these different educatiomgpams, faculty have specialties in
geochemistry, hydrology, oceanography, paleo-biglpaleoclimate, petrology, and
structural geology/tectonics. Climate science ikigh interest to the faculty with 6 of
the 10 faculty identifying “climate” or “climatolgg as one of their teaching or research
foci.

The department demonstrates high participatiorational geoscience faculty

development workshops. Within the department, ®1efL0 tenure-track faculty had
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participated in two or more geoscience workshophénast ten years (combined
participation totaling 25 workshop seats). Overl#st 11 years, 3 faculty from the
department had participated in an Early Career glwg. In addition, the 2 department
lecturers had each participated in multiple natigie@science faculty development
workshops within the last ten years.

Table 4.3

Jasper State University Faculty I nterviews

Faculty Pseudonym  Years Teaching Position

Dr. Talc 26 Professor
Dr. Mica 9 Professor
Dr. Obsidian 27 Professor

Faculty Development Influences

Dr. Talc and Dr. Mica detailed the ways faculty eleypment experiences
influenced their teaching to include active leagnstrategies. Both had formative
experiences early in their career at workshopsdeitbeir institution. Dr. Talc had
participated in a collaborative learning workshoghe University of Minnesota. At the
collaborative learning workshop, the facilitatouggested approaches that didn't require
significant expertise to implement. Talc was mdiebto try these teaching approaches
because he was dissatisfied with his lecture-belsesdes. Despite his lack of
sophistication, the collaborative techniques le@aniiproved student learning in his
classes.

The Early Career Workshop helped Dr. Mica realim she was not the only

new faculty "who was a deer caught in the headiighithis realization was a huge relief,
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particularly when her department included many {@mured faculty. She appreciated
that the workshop addressed how to be effectib®tit teaching and research. When she
first began teaching, she tried to encourage stadennteract as part of the lecture.
Early Career and other multi-day, national geosmemorkshops introduced her to new
teaching strategies. Since the Early Career wogksslee has had regular professional
retreats several times each year with three callesigvho she met at the Early Career
workshop. She stated that every new faculty menmbitre department has since
participated in an Early Career workshop.

Dr. Obsidian recalled his involvement as an invipeesenter for the national
Preparing for an Academic Career Geoscience wogkslght years ago. At the time, he
was the department chair and wanted to share hep@etives as an “elder statesmen” to
prospective faculty.

Traveling workshop influences.Dr. Mica had spearheaded bringing the
Traveling workshop to her department. All threeufacinterviewed discussed how the
Traveling workshop was held during a time of cuwriae transformation. The department
was in the process of revising the curriculum Fa bachelor degrees in Meteorology and
Oceanography. The department was trying to maimtigtmct programs. Even though it
was Dr. Mica’s second year in the department, sheeal against maintaining separate
programs. The Traveling workshop helped the depantro think about their teaching
mission of "How do we best serve our students anal ¢ the best education we can
provide for them." She noted one of the challerrgsted with the rigidity of

requirements by the American Meteorological Societyundergraduate degrees. At
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their campus many of the students came from fegsegation families and worked their
way through college. It wasn't "doing them a se#Viwhen a degree in meteorology took
students over 5 years to complete. The TravelinkksVmp started a conversation about
curricular revisions. The ensuing discussions fedusn the department becoming more
interdisciplinary. Mica thought that the curricutdranges addressed some of the
concerns related to student degree completion.

Dr. Obsidian characterized the department at tive of the workshop as
vulnerable to cuts by administration. Enrolimensv@w overall. Because student
enrollment in the department was divided into thraeks (geology, oceanography, and
meteorology), leadership at the university peragithee department as even smaller. By
transitioning to the more interdisciplinary progra@bsidian believed that the
department now appears larger in the eyes of utistital leadership. Obsidian noted that
the dean at the time would not approve coursesavithliments under 13 students. The
department attempted to cut back the frequencyfefiogs in meteorology to increase
enrollment. However, this change made it diffidalttheir students to graduate in four
years. As an outcome of the transformation, theearetogy majors program was
eliminated.

Dr. Talc also recalled the economic motivationsifidegrating the curriculum.
Integrating the disciplines into one degree wassponse to these enroliment problems.
Prior to the Traveling workshop, faculty were “sith by the separate degrees. The
faculty in geology were firmly entrenched in theaching traditions and the

meteorology faculty were entrenched in their tiadg. Talc reported that developing
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and teaching a climate change course was a groeakibg way for faculty to

collaborate on their teaching. He noted that it maisan easy process given all the strong
opinions in the department. Dr. Talc valued thesinigt leader who came for the

Traveling workshop. The Traveling workshop leadiemitified strengths and areas for
improvement. Talc also stated that the departmast'wding this wave that seems to be
sweeping the country" toward more interdisciplinapproaches.

When Dr. Obsidian recalls the Traveling workshopyémembers that
department morale as very low. The department weesrhined to build a stronger
department from the situation. While Obsidian cameoall specific details about the day
and a half workshop, he valued the outside leadaipertise.

Dr. Talc stated that it is hard to pinpoint howiregte event, like the Traveling
workshop, contributed to the transformations tleatehtaken place in the department. He
views the influences as more collective and that 'ithis continuous pattern of input and
changes and responses and it's hard to point tthorge"

How Teaching is Described

In characterizing their most energizing teachingmants, faculty described a
variety of types of teaching experiences. Howeakithe experiences shared a focus on
students demonstrating engagement with the mat&vialralc described his preference
for using small group activities in class. He esjopserving students while they work in
small groups on problem sets. With this type otlwag approach, he does not lecture
much about content. However, he may be asked hydast to clarify something. He

noted that if he were to “step out in the hallwag'would “hear this roar of conversation
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coming out of the classroom. There's all this legymgoing on there, and they don't need
me for the most part. That's a real high."

Dr. Obsidian reported his experiences teachingianductory meteorology
course for non-majors. In this course, he has mditite number of topics he covers. This
allowed time for students to master a smaller nurobeoncepts in greater depth. He has
students work in small groups where they gathea ttatn online sites and interpret the
data as part of the classwork. He gets satisfaéton seeing “a light bulb going on” in
students.

Like Dr. Obsidian, Dr. Mica, also described teagh&xperiences related to
introductory courses. Dr. Mica indicated that iatdive pedagogies are her preferred
approached to teaching including think/pair/shao#iaborative learning strategies, and
classroom response strategies. Her teaching experand the research about active
learning convinces her of its effectiveness. Ske &ihds that, “it's more fun when you
know what's going on out there versus just standmthere and waxing poetic.”
Transforming Inhibitors into Assets

Many of the factors that faculty perceived as ieflaing active learning teaching
were present in the Jasper State departmentabtoHhtewever, Jasper State faculty
described how approaches the department took tnanetl some of these factors into
assets. Two of these factors included the classeorimonment (configuration and class
size) and the language of educational research.

Classroom environment.Dr. Mica reported how the department had proposed

and been awarded an NSF grant which allowed thesortgert a lecture space into a

99



learning space with circular desks and computdrs.v&as involved in using this
converted classroom space for an introductory caography course for 150 enrolled
students. With the converted space, faculty weke @mbuse more effective, interactive
pedagogy. Mica elaborated about another introdyatourse related to global warming
that the department offered. This course had saglad allow up to 700 enrolled
students. She and her co-teaching colleague attenuse more interactive pedagogy,
such as think/pair/share, demonstrations, and nssg® classroom questions in this
mega-class. She finds it an interesting collabeeathallenge to make such a large
introductory course interactive for the students.

Dr. Obsidian also reported on the same large eneit course on global climate
change. He described how this mega-class alloneeddpartment to overcome a barrier
related to meeting enrollment numbers for clas$esenl in the majors. The global
climate change course filled an institutional gratittn requirement where few other
departments have an offering. Because the deparimgifing this institutional need
with large numbers of students on their rolls, adstration allows their department to
offer smaller class sizes for their majors. Thelmalass sizes in the majors courses
allows for active learning approaches and for sseamore regular timing of offerings.

Despite the advantages that the faculty perceosa their strategies of
incorporating active learning into large classesitéd time remains an inhibiting factor.
For example, Dr. Mica reported that high teachwaylk as her biggest barrier to
improved teaching. Since she was awarded tenuezdehching load and service

requirements rose. Because of the energy it takbe tnteractive and creative with the
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global change mega class, Mica has not had thettnmyest in being as innovative as
she would like for a new course.
Language of Educational Research

Dr. Talc reported an example of a barrier he wae mbovercome related to his
teaching. The barrier arose from an idea he haetter integrate the lab and lecture
offerings for an introductory geology course. Astjd that change he envisioned the
assigned instructor having more opportunity to rmegtaduate assistants in their
teaching. However, high level administrators, thaig and more senior faculty had a
negative response to these ideas. When he reviteeztiucation literature related to
evidence-based teaching, he was frustrated bynfiganiliarity with the education
terminology in the literature. He stated that “aswso full of jargon and | couldn't make
head nor tails out of it.” He decided that he mektb collaborate with colleagues in the
education department. They applied for grant fugdiiom the National Science
Foundation (NSF) to ensure that all colleagues ware for their time to collaborate.
Talc was awarded a NSF grant. He viewed this grar critical piece to overcoming
administration’s resistance. The grant helped limecruit the range of science and
education faculty needed and paid them for theieton the project. The nature of the
grant reporting helped keep the group accountabléhéir collaboration to improved
teaching. Talc documented this experience in atltalgave at the American Geophysical

Union about this experience.
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Communications Channels and Norms Related to Teaatg

All three faculty described an appreciation by thikbpartment colleagues for
good teaching. In contrast to her graduate schqmrgence, Dr. Mica appreciated that
the department values thinking about improved pegggDr. Obsidian reported that he
receives new ideas about using small group disocassn teaching from faculty newer to
the department

Dr. Mica reported that nearly all of her colleaguss interactive approaches to
teaching. The department is supportive of her takiing new teaching approaches.
However, she doesn’t think that this support isdgpfor other departments within the
university. Mica noted that for both introductorgeanography and geology courses, the
lab sections are tightly integrated with the leetsections. Graduate students teach the
lab sections and the lecture sections are taugfaduty. Mica described how this allows
for the conversations and collaborations abouthieégcdo extend to the graduate
students.

Faculty described how the large enroliment counfiaenced their teaching. Mica
reported that brainstorming about teaching is aliebl critical when co-teaching the
course for 700 students. The brainstorming betveedlaagues determines what activities
might work with such large enrollment. Dr. Obsidiards it exciting to observe the large
enrollment course. He admired the creative usatefactive strategies employed by his
colleagues. Obsidian credits the challenge of iegcsuch a large enroliment course as

bringing about an even greater emphasis on taldogit teaching methods in the
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department. From his observations and ensuing csatiens, he has adopted different
teaching strategies.

Dr. Talc also reported examples of collaboraticgistered on teaching. When he
developed a course on climate change for pre-seteechers, he collaborated with a
geology colleague, an astronomy colleague, andlacation colleague. He stated that he
"loved working with a team of people and pickingtbmgs from them and watching
them learn from the rest of us. Feeling a sharesion to try to do something that |
couldn't have done by myself." Both Mica and Ta&lparted that the education-related
grants from multiple colleagues in the departm€&he interactions associated with these
collaborative projects are valued and recognizethbydepartment as a whole.
Department and Institutional Influences

How collegiality and decision making is describedespite the value the
department places on collaboration, Dr. Mica désctihow the variety of disciplines in
the department can cause tension. Because slmais@oceanographer, her field
includes geology, oceanography, biology, and metegy. Because of the multiple
disciplines related to her field, she aligns beghwmtegrative teaching approaches that
considers how learning makes these connectionscéxfihe perceived that this affinity
may not be true for all of her department colleagwrbo come from more traditional
fields. Dr. Talc reported that not everyone in department has been as receptive to the
transition to a more interdisciplinary curriculukbe stated that both meteorology faculty
and geology faculty were alarmed that the transitiay be weakening the instruction.

Talc stated how meteorology "is probably more pkgsics than anything else.” He
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described it as a strongly quantitative discipimel based on fundamental physical
principles that are expressed mathematically. Hegieed geology as being more
descriptive and conceptual. These differences caeisates related to teaching
approaches. He reported an example where depaghfactlty debated to what extent
students should be able to use software to modaigrhena versus students learning
how to make observations in the field.

Dr. Mica noted that another source of tension endbpartment is between the
more senior faculty and those hired within the tastyears. She perceived that there is
strong collegiality among the newer group. She mrggiothat recent hires understood that
research was going to be a key aspect of theiepstdnal life. In contrast, she thinks that
the more senior faculty were hired primarily asaatars with research being a secondary
aspect of their professional life. Despite thisgiole source of tension, she believes that
her department is more collegial compared to adlepartments. Dr. Talc reported that in
addition to regular department meetings, the depant holds a faculty retreat every
year. This retreat allows them to interact withreather for an entire day.

Faculty described how the department is free offmhierarchy, such as
committees. Dr. Mica stated that the departmerdgeizes specific faculty as opinion
leaders in certain areas. In the past they had toieequire unanimous votes for all
decisions. However, they realized that it was cliffi to reach agreement in a timely
manner. Dr. Obsidian also reported that they waosestall for separate committees.

Dr. Obsidian gave an example of how the departmmeakies decisions together.

He reported that when the department hires, everparticipates in the interview
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process and asks their own questions. Potentididates are also asked to be a guest
instructor for an undergraduate class. The depattoieserves how candidates respond
to teaching their diverse student body. Dr. Obsidiias served as facilitator for other
department going under accreditation review. Froiséxperience as a facilitator, he has
gained a greater appreciation for how well his diepant works together.

How teaching is understood to be valued by the ingtition. Despite the ways
faculty described support of active learning teaghthe promotion and tenure process is
perceived to be weighted more heavily toward reteddr. Mica stated that teaching and
research are intended to count equally for tenewew. However, reflecting on her
experience with the process, Mica does not belieaeequal weighting is actually true.
She thinks that the institution is transitioningptace greater importance on research for
tenure decisions. Despite research growing in itapoe at the institution and for the
department, Mica admitted that faculty will notdearded tenure if they have received
poor teaching evaluations. A faculty member gohmgugh tenure review must
demonstrate effort toward improving their teachiDg. Obsidian corroborated. He
reported from his experience having been a forrepadment chair. He stated that, “If
your teaching is not good enough, no matter howddbe research is, there will be
problems.”

Dr. Obsidian reported that it was well known theg butgoing dean was focused
more on research than teaching. However, Dr. Cdisidiso stated that this dean had
allowed the department to make final hiring setawi The dean understood that for this

department, it was important that new hires weentgnely interested in excellence in

105



teaching.” Obsidian reported that the departmenhbnty looks for people who are active
researchers but also those candidates who aresigdrin teaching undergraduates. The
department shows it commitment to helping new figauhprove their teaching by
regularly sending new hires to the Early Careerksioop.
Geoscience Department at Southern Gabbro University

The geoscience department at Southern Gabbro dplibe Traveling
workshop from a position of strength. They recogdithat many in the department had
expertise in pedagogy and science education. WWHeeimstitution issued new mandates
related to program assessment, the departmenedpplihe Traveling workshop
program. They hoped that bringing outside leadethé department would allow them to
address institutional requirements and become géraihrough the process.
Institutional Background

Southern Gabbro University is a regional campusgas#d in a city of 82,000
residents and serves approximately 15,000 studeintéhich over 14,000 are
undergraduates and a little over 700 are graduadests. Nearly 90% of the
undergraduate population come from within the statdthree-quarters identify
themselves as white. About a third of the studargsdentified as the first generation in
their family to attend college. Nearly half of tsieidents rely on financial aid. The
campus began over a hundred years ago as a tédddieisg college. The university
has a history of innovation in education. During t960s, the university developed non-
traditional educational approaches that servedatetn for other campuses. During that

same period the campus enrollment tripled in dtze.worth noting that part of the
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vision statement for the university identifies lgelian international leader in active
learning.” Its Carnegie classification is Mast€tdleges & Universities: Larger
Programs. It offers 8 Master’'s Degree programs.
Geoscience Department

The department demonstrates high participatiorational geoscience faculty
development workshops. Within the department, lihefl2 (83%) tenure-track faculty
had participated in one national geoscience wonsslimthe last ten years. The average
participation in national geoscience workshops grasiter than 2 workshops with a
combined participation totaling 27 workshop seBtem the department, 3 faculty had
participated in an Early Career workshop within lde two years.
Table 4.4

Faculty Interviews at Southern Gabbro University

Faculty Pseudonym Years Teaching Position
Dr. Limestone 28 Professor
Dr. Gypsum 3 Assistant

Dr. Basalt 19 Professor

Faculty Development Influences

At the end of his second year at Southern Gabbreddsity, Dr. Gypsum
participated in the Early Career workshop. Fromviieekshop, he learned many of the
active learning strategies that he uses everymaisiclasses. Despite being a more
recent faculty member (earning his Ph.D. in 208&)reported that he "basically grew up
on a diet of just lectures.” From the Early Camgerkshop he had an opportunity to

practice techniques such as jigsaw and gallery vial&ddition, he made important
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professional contacts. He has written grants afidlmrated on research with the
colleagues he met at the workshop.

Dr. Limestone also learned about active learniagheng early in his career.
Rather than a workshop, he credits his learnirtheanentoring of experienced faculty at
the first institution where he held an appointmditte institution used a block plan which
allowed for extended class time in the field. Thesantors showed him the importance
of observing students while they grappled with jpeois. In his next appointment he had
more experience and confidence to bring more iyeghitven and active learning
strategies into the classroom.

Dr. Basalt could not recall any faculty developmemportunities outside her
institution. However, she notes that she learnatgdeas from the education sessions at
the American Geophysical Union and Geological Sga& American meetings. She
finds that interacting with colleagues about teagtand hearing their education talks are
important learning experiences for her.

Traveling workshop influences.Dr. Limestone detailed the motivations for
applying to the Traveling workshop program in 20Afi.that time the university as a
whole was urging departments to improve assessisrd.department they discussed
whether they wanted to work on assessment in aod@ieet compliance or whether they
wanted to work on it to improve the program anddberses they offered. Limestone
stated that the department had a candid discuabiout the level of energy they were

willing to spend on the effort. In the end they wahto have the effort be of value to
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them for program improvement. The Traveling workska@s viewed as a means of
moving them forward on this effort.

Both Dr. Limestone and Dr. Basalt commented orvdiee of the examples
which the Traveling leaders supplied. Limestoneregal the importance of the entire
department participating in the workshop. In additine viewed the discussions about
the value of pedagogy and assessment which depdrhad leading up to the workshop
as essential. Without this departmental-wide kndggeabout effective pedagogy and the
value of assessment, the strategies proposed Aydkeling workshop program would
have seemed overwhelming. Dr. Basalt recalledtiieaexamples provided by the
Traveling leaders, “turned on a lightening boltf tbe department. Following the
workshop, the department developed a matrix whdehtified the type of student
learning desired for each course.

How Teaching is Described

Dr. Limestone prefers a teaching approach whemahestand back and observe
student groups “discussing, arguing, coming up witlutions and then comparing and
interacting as they're presenting and asking questf each other.” He reported an
example using this approach which he and a colkedgueloped thirteen years ago.
They developed an activity where students creaiteeadelta formation. The students
then physically dissect it, make measurementsgeaatliate their hypotheses. The set of
activities addresses many commonly known miscomeptelated to measurement and

scale. Limestone patrticularly likes this activiggdause nearly all of the students have "an
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‘aha’ moment.” He also noted that it is particylarkaningful that he can recall the first
time this activity was developed with his colleadiBeyears ago.

Dr. Gypsum described how he is phasing out leajuiith PowerPoint and
including more active learning strategies. He fitlds transition easier now that he has
taught courses multiple times. He makes notes alibete students struggle so that the
next time he teaches the course he can try a eliffgredagogical approach. He finds that
it no longer seems like additional work to incluaigive learning strategies. For example,
he reported that it can take more effort to crelatailed PowerPoint lecture slides when
a concept sketch activity may get across the legmith less instructor effort.

Dr. Basalt splits her teaching load between geotmmyses related to her field
and science education courses aimed at pre-s@eachers. For the teacher preparation
course, she views her role as a facilitator. Sttedeork collaboratively in groups on
activities and discussions. It has taken her aadther science faculty several years to
refine this pedagogical approach. More recentlg,Ishs adapted those teaching strategies
to a traditional geology course in petrology. Séaesigned the course from a traditional
lecture and lab format to a studio-format wheredsaon activities are integrated
throughout the class. In this course she setotiethat students should not be afraid to
be wrong. She feels strongly ". . . that it is imtpat for students to be able to create that
structural frame work for their understanding. "

Working Around Barriers When Possible
Faculty reported perceptions about several ofdltofs commonly understood as

barriers. When possible the department looks aswaynitigate barriers. As Dr.
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Limestone noted that as a department "[w]e recagbariers. We try to lower barriers
when we see them." These factors included therdassenvironment (configuration,
class size, and field learning) and teaching loads.

Classroom environment.All three faculty reported their experiences teagHarge
introductory courses (around 150 students). Dr.dstane described two strategies that
he and colleagues used for the large introductouyses. As part of a National Science
Foundation initiative that the institution was adeud, a visiting astronomer shared a
teaching strategy which used colored, letteredscasta substitute for classroom
response systems. Limestone found the using tihiteastrategies with these cards
dramatically changed the dynamics of the large ssirWithin a single quarter, the
department went from order 50 of these cards terord over 600. Now most of the
faculty are using this teaching strategy in thgeéantroductory courses. Limestone also
described a flipped classroom strategy that hd tki¢h the introductory courses. He had
become skeptical as to whether students were rg#antextbook assigned to the course.
He collaborated with three other faculty who wesaching the introductory course to use
an electronic version of readings that include@ssessment which students would
complete prior to class. By using this model, theye able to free up more time in class
to use active learning strategies rather than liegjon content. Because of the logistical
challenges of trying some of the interactive atitigiin the large classes, the colleagues
even helped in each other's classrooms. Howeveredtone stated that he did not want
"to make it all sound rosy." The flipped model viasstrating for the faculty involved.

They were not convinced that students learned ahras they hoped from the
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interactive activities. He also reported that a faeulty have completely given up trying
the flipped approach with the large classes. Sa@uweltly returned to lecturing and only
assessing what is in the lecture.

Dr. Basalt and Dr. Gypsum reported their percegtimmout these large
enrollment courses. Basalt stated that she streggté the large lecture courses. She has
observed others in the department who excel irethlssses and tries to learn from their
approaches. Dr. Gypsum reported that that thréeunrfaculty who teach the large
introductory class regularly collaborate on theadhing approaches. He named Dr.
Limestone by name as a leader and influential mesoi@r others teaching these classes.

Despite colleagues trying different approaches aing the large introductory
courses interactive, Dr. Limestone noted the litrataof the room configuration. He
described the classroom design for these clasdestage theaters, sloped with fixed
seats. In order to try small group work as pathefclass, he tried to manually number
all of the seats. He found it time-consuming argidtically challenging. He also reported
that it "is a barrier that is so big that nobodseels willing to even try."

Dr. Limestone stated that teaching in the fielddasidered an important
component to their interactive, inquiry style teagh The department faced a challenge
with transportation costs for students associatiéd iental vans. Through a generous
alumni donation, the department decided to purctieseown vans to use for teaching
in the field.

Teaching loads.One of the aspects that Dr. Gypsum appreciatast dhe

department is the equity in teaching loads. Noisi®lding a research-only appointment
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or is bought out of their teaching load. Since &g is a large component of all their
professional work (five classes per year), he Bebat drives so many discussions about
teaching among faculty.

In contrast, both Dr. Limestone and Dr. Basalt egped frustration with the high
teaching workload. Each stated that this teacload makes it difficult for co-teaching
and peer observations to occur. Limestone expressedse of obligation to observe his
colleague's classes. He discussed his frustratittnnet having the time for these
observations and ensuing the conversations thtealepartment value. Basalt
expressed frustration about the high teaching taadllowing enough time for reflection
about teaching. She would find the large introdnctdasses particularly challenging
because she would not have enough time to leannt @pol adopt the strategies involved.
Basalt thinks that the largest challenge to facwiyp want to improve their teaching is
"just not having time to think."

Dr. Basalt reported a story about a colleagueaitogly who completely
restructured a course for active learning with@pd classroom approach but the
students hated it. The colleague "put so much &inteenergy into it . . . The student
evaluations were just utterly terrible. . . in 8@ he asked, why am | bothering?" Basalt
reported that the institution places high valuestudent evaluations. The emphasis on
these evaluations along with constraints of time timait faculty experimenting with

their teaching. She reported this barrier as “mdghe of experimenting and failing.”
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Expectations and Communications Related to Teaching

All faculty described how frequent informal convaiens about teaching helped
their own thinking about teaching. Dr. Limestonatterized the department as a "very
guestioning group." If someone tries a new teacbktrategy, others will ask about the
pedagogy, its effectiveness, and "what is the kejoing it right?" Dr. Basalt stated the
conversations she has had with the different seiéamculty who teach preservice courses
and the colleagues within her department. She shimét everyone in the department
aims to make their classes more interactive. DsaBandicated that while discussions
about interactive teaching techniques happen freifyyeét is not an everyday occurrence.
She cautioned that the department was not a "tegchopia. . . everybody is really busy,
so it doesn't happen probably as much as woulddee'Dr. Gypsum reported that
because faculty in the department are in theice#fior on campus most of the time. This
time on campus leads to frequent conversationstabaching. He also stated that there
are regular email threads from different departneetieagues related to teaching and
assessment.

Dr. Limestone described how the value of effectaaching is understood from
the initial hiring process. Potential candidatestraubmit a teaching philosophy
statement that is evaluated based on the depattneetiective stance toward teaching.

In addition, Dr. Basalt detailed how a candidatestteach a class and be observed by the
faculty. The department will discuss to what extéetcandidate's teaching approaches

were effective. Dr. Gypsum thinks that the hirimggess contributes to the collegiality of
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the department. By identifying candidates who eeathe importance of good teaching
and strong scholarship, the new faculty will fitdrihe department.

Dr. Basalt described how teaching is factored imute and into later merit
considerations. She indicated that everyone reatlzg teaching is quite important. For
tenure, faculty are evaluated equally between tkaching and their research
scholarship. After tenure, faculty are evaluatedvbiat all three faculty referred to as a
"three legged stool" between scholarly resear@thieg, and service. She doesn't know
of anyone who has been denied tenure becauseiofahehing. However, her
impression is that everyone is striving for exaadle in teaching.

Dr. Gypsum is in the process of going up for ten&rem reading the
assessments about his teaching and scholarshimuid say that both are equally
weighted by the department. Gypsum perceives thiyeiq the teaching load as another
way that he perceives it is important to be a geagher and a good scholar.

Dr. Limestone corroborated Dr. Gypsum’s impressidimmestone indicated that
the department expects solid teaching credentialsrély on more than student
evaluations. Faculty must be able to write aboeirttbourses and pedagogy in a
knowledgeable way. Dr. Basalt and Dr. Limestoneadithat peer observations are not
as frequent as they would like to see in the depant. They both indicated that peer
observation is used in informing tenure. Limestooted that on occasion, senior faculty
will observe whether a more junior faculty membeégslication to pedagogy makes them
vulnerable for tenure reviews. He stated that th@sier faculty are interested in

pedagogy but are not publishing about it. The gefmitulty will advise the junior faculty
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member to refocus on research and publishing. Hieated that being sufficiently
productive is critical for the institutional tenu@view process.

Limestone reported that in his sixteen years att®&wn Gabbro, the department
has maintained a high standard for instruction eRtlg, Dr. Limestone transitioned into
an administrative position that gives him opportiesito interact with departments
across the university. From his observations hes dot see the same attention placed on
teaching and that other departments, "don't tatluateaching with each other the way
we did in geology."

All faculty valued the collegiality of the departnteFrom Limestone's new
external perspective, he views the professionaeehthe community in the department
as "the best I've ever seen." He attributes tlaiegiality to the importance placed on
mutual respect. He described the range of contabsitdifferent faculty make with
scholarship and teaching expertise. He also staiedthe department has a history of
responding with respect to life balancing situagiddr. Basalt described how the
department works together toward common goals.gakie the example of developing a
common vision toward assessment outcomes andhihaepartment "had an awesome
time" when developing the matrix. Dr. Gypsum indéchthat the sense of collegiality
was one of the reasons he was so excited to jeidepartment. He echoes Limestone's
perceptions and reports that "everybody brings slimg to the table.”

Disciplinary Influences on Teachirg
Dr. Limestone reported his experiences relatedviorkshop about teaching

geomorphology. The conversations with colleagudsdriield validated his pedagogical
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approaches within his field. His scholarly researihted to landslides but he does not
tap that professional network as much for teachdegs. At Southern Gabbro, he
indicated that faculty have regular conversatidmsua balancing core traditional
approaches in service to professional licensurk tegching that embraces the idea of
depth.

Dr. Basalt indicated that even though her fieloshieard rock geology, she has a
different perspective on professional licensures 8lnks that it is more important that
students learn deeply a few key fundamental cosc&yt having this deep learning, she
thinks that students will be well equipped toifilltheir own knowledge gaps at the
appropriate time in their professional life. Beaao$ her experience with the group of
faculty who teach science education to pre-sem@aehers, Basalt has had an
opportunity to regularly share teaching ideas acsasence disciplines. She notes that
while faculty from different disciplinary backgrods may approach teaching a concept
or skill in a different way, they share a commondafevalues about teaching science. She
enjoys collaborating on teaching with faculty fraifferent disciplinary backgrounds

Geoscience Department at University of Olivine
Since 2004, the geoscience department at UnivessiBflivine has sent 6 of its 21
(28%) faculty to Early Career workshops. All 3 fligunterviewed had participated in an
Early Career workshop within the last 11 yearsaddition, one of the interviewees had
served as an invited trainer at Early Career wargshThe faculty represented different

disciplinary perspectives and research interestshwihcluded geophysics, paleobiology
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and paleoclimate, and structural geology/tectodishree faculty held associate
professorships with their years of teaching randiom five to twelve years.
Institutional Background

The University of Olivine is situated in a smaliycivhich serves as a regional
center for the area. The University serves apprateiy 37,000 students. The largely
white (86%) student population makes up nearly d@gnt of the city’s population. This
research university (Carnegie classification: Daadttniversities: Higher Research
Activity) is the state's oldest public universily.the last ten years enrollment has nearly
doubled in size. During this time enroliment traiosied from drawing regionally within
the state to being a campus where the majorityunfests identify other states as their
primary residence. The mission statements of bahristitution and the department
which houses the geoscience programs focus ondingvstrong education and research
programs.
Geoscience Department

The department has 7 full and 14 associate angtassprofessors, 2 of whom
are part-time administrators outside the departnieotfers Bachelor of Arts, Bachelor
of Science, Masters of Science, and Doctoral degigee B.S. programs are in the fields
of marine science, geology, or interdisciplinarigace which requires more chemistry,
physics, and mathematics and less geology. The@ogram is aimed at future K-12
educators, environmental lawyers, or studentsested in the business side of geology-

related industries. In support of these differehiaation programs, faculty have
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specialties in geochemistry, hydrogeology / oceeaqainy, geophysics, paleo-biology,
paleoclimate, paleo-environmental science, petsglagd structural geology/tectonics.
Table 4.5

Faculty Interviews at University of Olivine

Faculty Pseudonym Years Teaching Position

Dr. Current 12 Assistant
Dr. Feldspar 11 Assistant
Dr. Epidote 5 Assistant

How Teaching is Described

The faculty described their experiences teachirgglantroductory courses as the
most rewarding. These classes take place in thidtespaces with up to 260 enrolled
first year students. While all admitted that thgam#y of the students enrolled in these
courses will never be geoscience majors, facufignted the charge they experience
from transmitting their disciplinary passion, spagkstudents’ interests, and watching
students be surprised by new knowledge. The tla@dtl/'s preference for teaching
introductory courses may not be typical of othertheir department. Dr. Feldspar noted
that he was a little unusual among his colleageealise he gets a kick out of teaching
large introductory courses.

The three faculty shared an interest in tryingva&ctearning teaching strategies
even in the large introductory setting. Dr. Currelgscribed a class peppered with think-
pair-share and clicker activities. He extendedalpigroaches for student-to-student
interactions to offering collaborative, short ans@rams with each student submitting
their own answers following group work. With smakrollment courses for those in
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the geoscience major, Current uses flipped classitategies to maximize
opportunities to work on geophysics-related probsets in class and keep his lecturing
time to less than five minutes.

Dr. Feldspar was more ambivalent about active legrteaching. He reported
that he likes to experiment every semester andevwy approaches, such as role playing.
However, Feldspar also considers the student aceli@hen trying active learning
approaches. He doesn't want to alienate studedthare students disengage as with
"most of the active learning techniques, the feekbaet from students is really
negative." Feldspar noted two institutional factibret influence to what extent he uses
active learning techniques. Both the rapid growtaroollment at the university and the
growth in the number of students majoring in prei@sal degree programs has limited
how often he uses these techniques. For largedunttory courses, he finds that active
learning strategies work better later in the seaerashen students are more comfortable
with each other and the coursework.

Dr. Epidote, the most junior of the faculty intexwied, characterized her
preferred teaching approaches as using interaatireities to break up lectures. Epidote
reported that she most often uses demonstratiokessio students engaged in the
material. Even with the large sections of 110 dadostudents, she tries to find some
ways to give students hands-on experiences. Epaisteribed bringing in balloons for
students as an activity to illustrate the differeonding related to electrons. She also
relies on her research experiences in Antarctigadwvide real-world examples within

her lectures.
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Communications Related to Teaching

The faculty described conversations about teachnigappening informally most
often with departmental colleagues. Dr. Currentregped frustration about these
conversations. He wished that the type of convienssiabout teaching that he has with
faculty at workshops happened more often in hisl@eac department. Dr. Current noted
that even when faculty in his department parti@patteaching workshops, there is never
time to pause and think about teaching when thieynméo campus. He holds deeper
conversations about teaching with colleagues arpthore teaching oriented
universities. These conversations also happennrdly, usually over a beer at national
professional meetings. He noted that he reguldmdyes his geophysics course materials
with geophysics colleagues at other institutions.

Current noted that he spends "a lot of time tgkonmy colleagues and saying,

'Hey, these are some things you could do," the@yginswer is, 'l just don't have time to
do that sort of stuff.” However, his advice is astunappreciated as he perceives. Dr.
Feldspar named Current as a positive influencestown teaching. Feldspar appreciated
how Current shares information about teaching ssaseand failures. Feldspar stated
that when Current gets excited about a new teadppgoach, ". . .he gets really excited
about it. He'll be pushing all of us to do thisgamach].” Feldspar also described the
range of ways departmental colleagues share tgaateas. He reported that they share
online teaching resources via email, meet with astlof textbooks, and even

collaborated over a period of time on a large $&tst bank questions.
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Dr. Epidote described sharing ideas about teackitigcolleagues both within
the department and at other institutions. She tgcegceived a humorous teaching video
related to geoscience from a colleague at anotiséitution and added it to her class. Dr.
Feldspar also described this same video which tedrftad become widely used by
faculty in the department. Epidote stated that beeao many of the faculty are assigned
to teach the introductory courses, these colleagaetgether to discuss effective
teaching approaches for these courses. In this stegling good ideas about teaching is
encouraged.

Dr. Current reported that he learns new ideas aeaghing from newer faculty.
He finds that more senior faculty in the departnfexste taught the same way for over 25
years. In the past he had conversations with theser faculty about their teaching
approaches. He tried to get these faculty to empldiy they believed students on the
educational path to become lawyers should neecetaarize mineral formulas. He is
pleased that now the department has a differenmbapp to these classes. Now faculty
consider more thoughtfully what knowledge aboutlggy students need to understand
to be a good global citizen.
Department and Institutional Influences

How collegiality and decision making is describedAll 3 faculty characterized
the department as very collegial. Dr. Current ctigrézed the department as a socialist
collective. It is important that everyone in higpdegment has an opportunity to talk. He
confessed that he can get frustrated with how nitutelkes to put an idea into motion.

Current described the time it takes time to selida@, get input from all the stakeholders,
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and get departmental members to buy into the pdaticdea. Dr. Epidote thinks the
committee structures used by the department istefée She reported that a given
committee will take on smaller tasks and bring baéérmation to the department as a
whole. Then, she stated that it is "all hands artkdedepending on the scale of the
decision. Dr. Feldspar reported that even thoughddpartment is very collegial, there is
conflict. He thinks that some of their conflict murs the tension felt in the whole
discipline of earth science which he describedraafi identity crisis." The department is
shifting the undergraduate curriculum to be lesk focused and more interdisciplinary.
Feldspar stated that it is sometimes difficult &awvédngraduate Teaching Assistants (TAS)
support the interdisciplinary classes. The gradliate come with more traditional
geology skill sets rather than the climate or emvinental science backgrounds. Feldspar
reported that one can see this same “identitytrisievidence from the programs at the
national meetings for the Geological Society of Aiceeand the American Geophysical
Union.

Dr. Feldspar reported that the shift to interdiBogry curriculum can lend itself
to active learning teaching. As a climate scientistfinds that it is important to consider
how climate changes in response to life, tectornd, ocean structures. To cover all
these aspects and to illustrate the interconnees=dof it, he finds it easiest to have the
class work in small groups. The small groups majuithe students from a range of
majors such as a group with a marine science studeranthropology student, and a

petrology-focused student. Feldspar reported antemeample from one of his classes
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where this strategy gave students new avenuesing bhe experts about different
aspects of climate for the rest of their class.

Feldspar also reported an example where the rangjeaiplines in the
department posed conflict related to the conteth®imaterials taught. He and one of his
colleagues both teach a sequence of courses digrstphy. His colleague's focus was
more on terrestrial basins as that was her rese8hehtaught the first course in the
series. However, since he is a marine focused n&s&a he thought it was important to
understand sea level variation. He was frustrdtatidgtudents didn't have an
understanding of sea level as part of their pres/maursework.

How teaching is understood to be valued by the ingation. All 3 faculty
reported that the institution gives annual teaclawgrds. Dr. Current reported that he
had been the recipient of such an award. In canttasEpidote said that she doesn't
know anyone who has received a teaching awardb&8ieves that these awards are
more for those faculty in the liberal arts depariise

Faculty described their impressions of the meusd for promotion, tenure, and
merit decisions. Dr. Current reported that getpnglished and receiving grants was
valued more highly than teaching in the college ianttieir department. He stated, "For
example, you can get tenure and be a really bathéeabut if you're getting the grants
and publishing, you'll be fine. If you're an exeell teacher, and you have an award, or
awards, but you don't have that research elementywpn't get tenure.” Current believes
that those faculty who bring in funding are valusgdthe institution and that teaching is

considered secondary. Dr. Feldspar reported tleatdimpus teaching workshops are
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required for tenure. He stated that upper levallfg@are bribed by the college to
participate in these campus teaching workshops negharch money. Dr. Epidote
reported her experiences of recently going thrahghtenure process. From her
perspective, the institution placed a big emphasisesearch, publications, and receiving
grant funding. She was told that she needed "adedeaching” for tenure. She believed
that teaching is judged for tenure mostly basedtodent evaluations. These evaluations
are optional for students. In her experience, ihésstudents who either really liked or
hated the instructor that complete the evaluatiBhe. said that a faculty member going
through the tenure process could request a seagatty member to observe and evaluate
their teaching. However, while that type of requesas possible, it was not done on a
regular basis.

Perceived values of institutional leaders with regal to teaching. Both Dr.
Current and Dr. Feldspar reported their perceptieteged to how leadership at the
institution views and values teaching. One year, #goUniversity hired a new President
and appointed a new interim Provost. Current olesktliat these new administrators
have more recently held teaching positions comptarélde previous administration. The
new leadership urges those in administration tludeteaching loads as part of their
appointment. Current stated that this is a changilosophy from the previous
leadership.

Perceived barriers to teaching related to institutbnal context.All faculty
identified large class sizes as a deterrent totauppactive learning teaching strategies.

Dr. Current had proposed adding more flexible leayispaces for the larger classes to
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the previous Provost. The administrator had respdrllat, "Once you get above 20
students, it doesn't matter. Lecture halls workfjumg. There's no difference, doesn't
matter if it's 20 or 260." Dr. Feldspar also repdrthat larger enrollment classes have a
negative impact on offering experiential learninportunities. He stated that when one
of his courses had an enroliment of around 12 sifisgdée could organize outside of class
learning experiences along the coast using boatenis class size doubled, the
department lacked sufficient funds to continue tiae of class field trip.

Dr. Current also identified time as a barrier tohbimculty and the institution. He
observed that his colleagues are, ". . . just ¢ryinkeep up and they're just teaching the
same old way." He also expressed frustration tiatrtstitution didn’t take more time to
develop teaching workshops. The workshops offetédsaown institution appear
"thrown together.”

Faculty Development Influences

The faculty each endorsed their Early Career warngséxperience and criticized
faculty development experiences at their own campusCurrent credited the Early
Career workshop with helping him formulate his aygmh to teaching. Prior to the Early
Career workshop, Current had had no formal traiomdpow to instruct. What he learned
from the Early Career workshop, he characterize@gmagye opener.” He viewed the
conversations and ensuing relationships he develaité faculty from that workshop as
essential to helping him become the type of instiuige is today. Dr. Feldspar valued
how the pedagogical approaches were modeled &atig Career workshop. For

Feldspar the holistic approach of the workshop wgmortant. He appreciated how
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pedagogy was discussed along with topics sucheasiicg a research agenda and
managing time pressures. The acknowledgement dfpteufacets of professional life
made a difference for him. In addition, Feldspéirlfiee his opinion was valued by
fellow participants and workshop leaders. He belsethat every new hire in the
department has since attended the Early Careersivopk Feldspar stated that the dean
will pay for any faculty member to attend a pedagalgconference. Dr. Epidote stated
that her biggest takeaway from the Early Careeksloyp was the feeling that "You are
not alone." The workshop helped her understandtbguggle the different aspects of a
faculty career. She remains in touch with colleaggtee met at the workshop. These
colleagues from other institutions are there to mwoserate with her when aspects of her
career are overwhelming or to celebrate with heh@maccomplishments.

In contrast, all three faculty shared frustratiabsut the institutional faculty
development workshops. The institution requiresratance at annual campus teaching
workshops. Feldspar and Epidote both noted thatetaoy incentives were needed to
encourage attendance at these workshops. Dr. Glrebaved that administration lacked
real investment in faculty development. Currentremsidedged that administration knew
that the institution should offer some type ofrirag related to teaching for faculty.
However, he was not sure that administration haditfht people running these
workshops. Current noted that unlike the Early €aveorkshop which models active
learning, these workshop lecture about active lagrDr. Epidote indicated that the
institutional teaching workshop she attended wasd'train wreck. They had to pay

people to go to it because otherwise nobody wawisigoup.” She described how the
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workshop tried to use a one size fits all appraaioss disciplines and that she didn't
find that it worked. Dr. Feldspar expressed frugirawith the campus workshop focused
on assessment. Even though his department hadngjoenviews from accreditors on
assessment, they were told they had to changeeltéd that all the faculty in
attendance thought they had to “shut their moutinghey would get “in trouble” for
asking questions. Feldspar had a similar negatipereence with an active learning
national workshop sponsored by a consortium ofensities. Feldspar reported that he
gets his best ideas from friends, colleagues, wsburces, and chatting in the hallways.
When workshops use a lecture approach and inclkekssive education jargon, he feels
alienated and excluded.

Both Dr. Feldspar and Dr. Epitome described thguage of education research
as a barrier. Dr. Feldspar stated that workshopshndre heavily filled with that type of
jargon run counter to their purpose as the jardg@mates faculty. Dr. Epitome reported
her experience writing a grant proposal for fundimgrovide experiential learning. She
heard that the proposal had reviewed well but “didse the right lingo.” She expressed
frustration that in order to gain funding for inrative learning environments, faculty
already have to "talk the talk as well as somehsdy has an education background.”

Geoscience Department at University of Granite

The geoscience department at the University of @rdosted a two day
Traveling workshop in 2011. They applied for a Telawg workshop to serve three
purposes. First, they wanted to focus their undehgate curriculum on maximizing the

expertise of new faculty. Second, the faculty wdrteexplore the introduction of an
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environmental science track into their undergraglpabgram. Third, they wanted to
revise their approaches for engaging students tadre current and attract new
undergraduate students. Because of the geograistance between their institution and
other campuses, they stated that they may fallgeini movements related to science
teaching. At that time, they had 6 teaching facahy 13 research faculty who had joint
appointments with an affiliated research institdfieaching faculty could teach up to 4
courses per academic year. Research faculty typitealght 1 course per year.

All the faculty interviewed had participated in theaveling workshop. In
addition, one of the faculty had participated iotBer national geoscience faculty
development workshops prior to her Granite appoémimOne of the faculty represented
the “hard rock” field of structural geology. Anothfaculty represented the “soft rock”
field of sedimentation and environmental geologg hald a joint appointment at the
research institute. The third faculty worked in tieéd of theoretical geochemistry. Two
faculty held full professorships and one held asiséant professor appointment. Their
years of teaching ranged from 4 to 35 years.

Institutional Background

The University of Granite is situated in a city3tf,000 residents and a broader
metropolitan area of nearly 100,000 residents.h&ssecond largest city in the state, it
serves as a regional center for the area. The thiiyeerves nearly 10,000 students, of
which 9,000 are undergraduates, 1,000 are gragtiadents. This research university
(Carnegie classification: Doctoral Universitiesghér Research Activity) is the state's

oldest public university. Over the last thirty ygagnrollment has doubled in size. The

129



undergraduate enroliment draws almost exclusivelnfwithin the state and the
graduate school draws enroliment largely from al&$he state. The mission of the
institution focuses on its role as an internatiaraiter for research, education, and the
arts.
Geoscience Department

The department has 10 full, 8 associate and 5Stassisrofessors. Of these 23
faculty, 13 have joint research appointments witbsearch institute. In addition, there
are 20 research faculty affiliated with the deparirbut who have dedicated
appointments to the research institute. Finallgrehare 28 other faculty affiliated with
the department either through another specialtyecam by teaching a course for the
department (such as petroleum engineering or atneogpscience). The department
offers Bachelor of Arts, Bachelor of Science, Mest Science, and Doctoral degrees.
The B.A. in earth sciences program has three eneghaarth systems science, geological
hazards and mitigation, and secondary educatioa B[ 8. in geosciences has four
options: geology, geophysics, geospatial scierared paleontology. The department
website indicates that the varied options for thehelor degrees ". . . are designed to
better prepare students for admission to competgraduate programs and/or successful
careers in industry, while new courses take adganté recent faculty hires and growing
departmental strengths in geophysics, tectoniospte sensing and vertebrate
paleontology.” In addition to eight faculty in theld of geophysics, other disciplines
represented include ecology, geography, vertelpatontology, climate science,

geomorphology, tectonics, structural geology, votgagy, and geochemistry. There are
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two options for the M.S. and Ph.D. degrees in gpplar geophysics. Not quite a third of
the faculty in the department (7 of 23) have pgoéited within the last twelve years in at
least one national geoscience faculty developmenksinops (in addition to the
Traveling workshop).

Table 4.6

Faculty interviews at University of Granite

Faculty Pseudonym  Years Teaching Position

Dr. Slate 35 Professor
Dr. Galena 4 Assistant
Dr. Sandstone 20 Professor

Faculty Development Influences

Dr. Galena stated that she had learned about tepaking hands-on activities
through a geoscience career preparation workshogisSmotivated to use these
approaches in order to engage students more inléaening during her 90 minute
lecture sections. Galena stated several positit@omes that she attributed to the
Traveling workshop. First, she stated that as altre§ the workshop, the department
unanimously decided to offer a required plate teickcourse. Galena will teach that
course and expressed enthusiasm for it. She tholhgththe workshop also helped
communications between faculty and the undergraduatseveral ways. First, following
the workshop faculty developed a flow chart desigitecommunicate with students the
order in which undergraduates should enroll in sesito meet graduate requirements
within four years. Second, the department introduecéeld trip for incoming majors. In
addition, the department introduced three annudigsaso that students would connect

“on a personal level with their instructors.” FilyalGalena thought that for faculty “who
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were already interested in adopting new teachidgnigues that [the workshop] inspired
them to continue to do that.”

In contrast, Dr. Slate recalled that faculty faitedshow enthusiasm for the ideas
at the workshop. Slate did not see much commitrnent faculty following the
workshop for any of the ideas. Dr. Sandstone redahat “during the workshop we sat
around and kicked around a lot of ideas.” He aiteld reinstituting a geophysics
emphasis as a result of the workshop. Sandstongtih¢hat the idea of a Traveling
workshop worked well because it involved more &f department directly in comparison
with sending a few faculty to a national workshble. recalled that the faculty who
wanted to bring the Traveling workshop to the dapant hoped to foster focus on what
the department offered undergraduates. They foahdevn gathering outside
perspectives from workshop leaders.
How Teaching is Described

All faculty interviewed described how they incorpted some hands-on activities
in order to encourage interaction during the lextuather than passively listening to the
instructor. Dr. Slate uses hands-on problem seaiaglthe class time to help students
make connections with the material. He statedhbdtan babble all | want to, but
nothing really sinks in until and unless the studeakes the connection.” Dr. Sandstone
reported a similar approach. He indicated thariles to integrate at least one opportunity
for students to work with data "in every class ®ecjust to get a little more direct

interaction with the students and not have thermgiiitsng there listening to me the whole
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time." Dr. Galena indicated that she approachesdaghing in ways that allow her to
develop relationships with students in the classes.

Dr. Sandstone described his observations for henéepartment had evolved in
terms of teaching practice. Twenty years ago, Sandsharacterized the favored
teaching approach as the integration of PowerRatiotlectures. About ten years ago, he
observed that faculty in the department shifteth¢éorporate more hands-on approaches
or visualizations as a means of breaking up lestu8andstone credits the newer faculty
in the department of modeling active learning pedgaes.

Dr. Slate described an example of a change he todus teaching practice.
About ten years ago, he transition to requiringletiis to complete their problem sets
using Excel. By requiring students to use Excelcdwdd better identify where in
students’ work they encountered errors. Then, afieeiyears ago, Slate sought to better
scaffold students through the problem-solving at @fathe class period. He
experimented with different teaching approachesnmurage interaction from students
while talking through problem sets. However, henfdthat in practice, he could not
engage all of the students all of the time. Indhtaa few students would be waiting to
move forward while the other students required nias&uction. While the strategies did
not work as well as he hoped, he remains convititagidwvorking through the problem
sets holds merit and continues to try such appesshthe recitation sections.

Both Dr. Galena and Dr. Slate observed the chadled teaching the large
enrollment introductory courses. Dr. Galena cergstite large enrollment courses which

limited her ability to interact with students in amngful ways. She observed that higher
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education appears to operate using a business nitetetiepartment realizes a certain
amount of funding per student in a course. Theegfibis important for them to offer
large enrollment introductory level courses. Skedithe idea of exposing large numbers
of student to science. However, she struggles otk to impact these students in a
significant fashion. Dr. Slate used to teach arothictory geology course to over 120
students in an auditorium setting. He team-taughicourse. He and the other instructor
tried to incorporate as many hands-on exercis@gmagossible in the space with that
size enrollment. Nonetheless, Slate found the coatigin of the space and enroliment
size frustrating.
Disparate Types of Appointments within the Departmat

When Dr. Galena characterized her teaching, siedstiaat it was important to
understand the teaching context of the departn®m.described her struggles with a
teaching load of four courses per year that indudege enroliment introductory courses
and lower level courses for the major. Becausé®fature of these teaching
assignments which occupied the majority of her tishe feels constantly pressed for
time. She reported that “some of it [teaching] srenlike I'm fulfilling this obligation
that | don’t necessarily love fulfilling.” She reqted that very few faculty in the
department have the teaching load that she is &gbée fulfill. Depending on how much
of a faculty appointment is tied to the researdhitate, determines the teaching load for
a faculty member.

Dr. Slate described how the department has thrger mets of faculty. He and

three other faculty hold full-time appointmentgtie the department. Slate reported that
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the majority of faculty in the department hold geatime appointments at the research
institute. Then, the other set of faculty hold emary appointment with the research
institute and a small appointment within the daparit. Dr. Sandstone stated that he
holds a quarter-time appointment at the reseaditute. He typically teaches three and
occasionally four courses per year. The undergtadi@irses that Sandstone teaches are
for upper division students. Sandstone reportetithinse faculty who have three-quarter
of their appointments through the research ingtitutl teach only course per year and
that course will be "something very, very specediZ

All three faculty interviewed reported that thesigedent type of appointments
eqguate to the department holding different expextatfor a given faculty member’s
teaching. Dr. Sandstone indicated that for thoselfa with larger research
appointments, "teaching may not be that importamivaluated as stringently as those
that are dominantly teaching faculty.” Dr. Slateroborated that for those faculty with
more of their appointment at the research instittwenmitment to teaching "weighs very
little" in decisions related to merit, promotiomdatenure. Dr. Sandstone stated that while
teaching is "certainly a very valued part of albofr appointments,” it is difficult to
understand how it is evaluated effectively. He regmbthat faculty in the department
share a skepticism about student evaluations. Hemvetudent evaluations are the only
metric the department has to measure effectivinbegcDr. Galena stated that she has
received advice cautioning her to spend less timbeeav teaching in order to focus on her

research. In conversations with new faculty in ottepartments, she has learned that this
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advice is consistent across the institution. Howesiee reported that other departments
seem to have more equitably teaching loads, péatiguor newer faculty.

In addition to the divisions in the department tedeto their appointment
structure, Dr. Slate observed that the departmanahdisciplinary divide. He reported
that the department could be described as, "Wedggophysicists and [then]
everybody else." Slate observed that geophysisestghings differently. He stated that
these faculty view things in terms of physics aqdations. He reported that the physical
proximity between faculty offices exasperates trdifferences. Those faculty who have
primary appointments with the research institueeassigned offices in a different
building which is a half mile away from others iretdepartment. For this reason, Slate
observed that casual conversations run along tiissiplinary divides based on who
"you're likely to bump into." Dr. Galena also obsat that few in the department prop
their doors open which mitigates casual conversatftom happening very often. In
addition, Slate reported that those who have pyrappointments with the research
institute may not teach any undergraduate coutdesse faculty may not be as engaged
or interested in discussing undergraduate curnauwdu teaching either at department
meetings or in casual conversations. Dr. Sandsepated that they rarely discuss
undergraduate curriculum at the monthly departmesdtings. The focus for the
Traveling workshop on undergraduate programmingneagypical. Sandstone observed
the department had only focused that intently athengraduate curriculum a few times

over the last twenty years.
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Dr. Sandstone regularly team-teaches a courseanitileague. He and the other
instructor collaborate mainly on the keeping theteat of the course current rather than
pedagogy. Dr. Slate reported how he has team-tagyetral courses with other faculty.
What he most appreciated about team teaching veaspgortunity to collaborate with
another instructor on teaching. He and the othsructor will observe each other
teaching and take note on what teaching stratégisisengage and help students learn.
He stated that in these situations "it's not singlgrnating who is speaking, but literally,
trying to serve as a team with regards to whatesitglare getting at any given moment."
He finds these interactions highly satisfying. Hoere Slate noted than outside of team-
teaching, those type of conversations about tegatwmnot happen very often. Dr.
Galena corroborated. She observed, “I like my depamt, | like the people in it. | think

they're all really nice people, and yet we dondeassarily talk all that much.”
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Chapter 5: Cross-Case Findings

The cross-case findings presented in this chapeetha result of an iterative
analysis process used across the collected daggprbleess aimed to build an
understanding of the patterns that emerged withétific sites and across multiple sites.
The analysis sought to develop an understandingdarfaculty adoption of active
learning pedagogies operated in these differetihgst The data analysis included
interview transcripts and documents related to e#eh In addition, key informant
interviews were used to identify rival explanatiamscorroborate interpretations. The
findings are organized by the themes that emenydbre applicable, key informant
perspectives are included with the particular thehtés chapter will discuss these
themes.

Factors Perceived by Faculty as Influencing Improveents in Teaching

Table 5.1 summarizes the findings related to thessite analysis. The factors
listed in the table emerged from the analysis tdrinew transcripts and (where
applicable) department or institution related doents. The table uses symbols to denote
how the given factor was perceived by faculty atghe. When the faculty interviewed
for that site perceived the given factor as a pasihfluence to improving their teaching
practice, it is denoted with a plus sign. When Facimterviewed for the given site
perceived the factor as a negative influence towaptovements in teaching, it is
denoted with a negative or dash sign. For thoss sihere the factor was discussed but
where faculty perceptions were neutral as to whiathed any influence, a zero denotes

the neutrality of the factor. Finally, as each stanique, not all factors were reported by
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faculty as applicable to their specific sites. fhator was not present, the factors is noted
as N.R. to denote no response for that particaletof. A discussion by these themes

follows.
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Table 5.1

Factors perceived as influencing improvementsin teaching

JasperGabbro Olivine Copper Marble Granite

Highest degree awarded by department M.S. MS. PhD. B.S.

B.S.

Ph.D.

Communications related to teachingare valued and

occur regularly among the majority of department. + + + +
Large enrollment introductory/general education

courses are a source of sharing about teaching. + + + +
Large enrollment introductory/general education

courses promphnultiple active learning pedagogies. + + + +
Large enrollment introductory / general education
courses motivate use of classroom responses systems
Large enrollment introductory / general education
class configuration allows for range of active teag. + — — —
Addressing the needs dfeacher preparation fosters

+
+
+

N.R.

departmental collaboration. + + N.R. N.R.

Language of educational researcls viewed as a
challenge and knowledge is viewed as critical mgpam-
level changes. + + + N.R.

N.R.

N.R.

N.R.

N.R.

N.R.

Departmental expectations:Excellence in teaching is
viewed as a departmental norm. + +

Teaching is highly valued when department considers
faculty hires + + N.R. +

Decision-making processewere characterized as
reflecting high levels of mutual respect + + + +

N.R.

Incentivized teaching:Faculty share an understanding
that teaching is highly valued metrics related to merit. __ + _ _

Student evaluationsare factored in ways that allow for
risk taking in teaching 0

Teaching loadallows for as much innovation in teaching
as faculty perceive is needed

Sufficienttime is given forreflection and innovation

related to teaching — — — N.R.
Peer evaluationsof teaching is highly valued as an

opportunity to help both observer and those obskrve  + + 0 +
Goals for deeper student learningencourage active

learning strategies + + + +

— — 0 —

N.R.

N.R.

Institutional Support: Teaching awards are recognized

as significant N.R. 0 0 N.R.

Support for technologyin lecture classrooms encourages
active learning approaches + NR  — +

Institutionalfaculty developmert is viewed as positive
influence in improved teaching. — + — —

National geoscience-related faculty developmeis
viewed as positive influence in in improved teaghin + + + +

<
<
<
<

Early Career workshop participants

Traveling workshop held at department Y Y N N
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Communications Related to Teaching

At four settings (Jasper State, Southern Gabbriejr@| and Copper State),
faculty reported the value of conversations witheagues about teaching practices.
These conversations happened in hallways, durmghluor over a late afternoon beer.
Faculty at these sites described how teachingeladnversations began from an area of
common ground which could be pedagogical or distapy.

In contrast, at University of Granite, the physidatance between faculty offices
limited interactions. Those faculty who hold joagpointments with a research institute
occupy offices in a building located about a halenfrom the departmental building. Dr.
Galena noted that overall there is not a "strorugpédeeling.” When she first started in
the department, a retired faculty member thankeddn€joining the open-door club”
because so few people propped their doors opeen&dikes all her departmental
colleagues. However, she stated that they raridymish each other outside of the one-
hour, monthly department meeting. Dr. Slate attaduhe limited conversations to the
fact that so few faculty in the department teactiengraduate courses. Slate stated that
he values opportunities to co-teach with colleagUesler co-teaching circumstances, he
has learned multiple ways of approaching teachitegreported that the department has
few courses where co-teaching is used.

Large Enroliment Introductory / General Education Courses

Source of departmental sharing about teachingit Jasper State, Southern

Gabbro, Olivine, and Copper State, the challendargk enrollment courses was

perceived as a shared experience that servedtmthrifaculty who taught those
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courses. Faculty reported how they benefitted fstiaring teaching ideas with the other
faculty who taught the large enrollment coursego8s all settings, faculty discussed
their experiences teaching large enrollment intobolty or general education courses.
Teaching these courses is considered part of fatadtvice” to their institution.

However, sites made different decisions as to whbe department taught these courses.
At Jasper State, Southern Gabbro, Olivine, and €o8fate, tenured faculty at all

position levels teach introductory courses. Innglei academic term, multiple faculty are
assigned to teach the same large enroliment colined. shared experience became a
common source of informal sharing about teachirnpede sites.

Through the shared experience of these large emeatl courses, faculty share
different pedagogical approaches, specific teachgtiyities, classroom management
techniques, or assessment strategies. At Copper, Bta Malachite reported that, "For
teaching intro, we've shared a lot of ideas.” S¥srdbed how they may share
approaches for engaging students in learning aospecific concept, ways to use
technology in the classroom, or strategies for iggadtudent work. Dr. Feldspar at
University of Olivine described how the departmeoitaborated on a large, common test
bank of assessment questions to use for the latgeluctory courses. Dr. Limestone at
Southern Gabbro described how an idea for a pagmsebresponse system became
widely adopted by the faculty teaching introductooyrses. Dr. Gypsum noted the
strong collaboration at Southern Gabbro amongttteetor four who are teaching the
course at any given time. At Jasper State, bottiMira and Dr. Talc described in detail

the range of active learning strategies incorparatto the large enrollment general
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education courses. Dr. Obsidian noted the two-Way bf teaching ideas among the
department because of the innovations in these kamgoliment classes at Jasper State.
Obsidian reported that "there's been a lot of emighan teaching methods, and it's been
a very exciting thing to watch and to hear about @accasionally to incorporate into my
classes."

In contrast, at Greater Marble Dr. Shale noted tibvatired faculty are known to
“actively work to move away from teaching genemlieation classes.” Dr. Quartz
indicated that he was trying to transition awayrfrgeneral education courses to smaller
honors courses. Dr. Shale and Dr. Pyrite noteddisatissions related to these courses
are a source of tension within the department. & hee strong opinions about who
teaches these courses and how the courses aré. Bughyrite reported his concern
about the department approach to these courses:

... There's a fight about how intro classes avaal and in the end, what we've
done is something that | think is not so smart\Méd/basically hired some people
with just master’s degrees who are teaching theioburses. So, we don't have
the faculty that are active in research in manyhafse courses. | think it's
probably not such a smart thing. It's not such eagrcollege experience for the
students. . .

At the University of Granite, over three-quartefshe faculty have some fraction

of their appointment at an affiliated researchiiast. Therefore, only a few of the
tenured or tenure-track faculty teach large intatdry courses. One of the introductory
courses is split into modules where three facudgutarly teach topics within their
specialty areas. Within that single course, eadh@three faculty provides a separate
syllabus. Dr. Sandstone reported that team teaghinged as a means of assigning
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faculty with the specific disciplinary expertiseo-Baching assists faculty by allowing
them to teach in their chosen field, rather thappring course materials outside of their
expertise.

Motivates use of active learning approachegt all settings faculty described
ways that they engaged students in the large emeali courses through active learning
strategies. Faculty expressed a commitment to engfaglents through active
pedagogical techniques. This commitment motivaéedlfy at many of the sites to
experiment and adopt different teaching strateddesGalena at Granite reported about
her introductory course that “[y]ou just can't egpgtudents to sit there for an hour and a
half just listening and taking notes.” All threei\dhe faculty identified these large
enrollment introductory courses as the most fidigl Dr. Current described his large
enrollment (260 students) introductory course amale change as challenging and
rewarding. He noted that, “students get very pasde | get very passionate, and really
come out of this class totally energized."”

At multiple sites, faculty described the many diéiiet active learning strategies
they used with the large enrollment courses. Thppeoaches included collaborative
exams, small group collaborative problem solving] think, pairs, share strategies for
learning critical concepts. At Jasper State, Dica/stated that before she started
incorporated active learning strategies:

| would walk around . . . | would ask lot of quess, and students would interact
with me, but it's out of a room of 150. It's thengalO students all the time. Doing
the think, pair, shares, it just gets people engagere, and | can tell that it helps

their learning.
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Motivates use of classroom responses systeAt multiple sites, faculty reported
use of some type of classroom response systene(ikctronically or using paper) to
formatively assess students, to break up the lectunrd to maintain student engagement.
For example, at the University of Olivine, all teriaculty stated ways that they had used
“clickers” as just one strategy for the large elmeint courses. Dr. Feldspar expressed
frustration with the technological sloppiness ahgs‘clickers.” Initially, he finds that
students are less comfortable with active learsingtegies. However, as the course
progresses, it “organically drifts towards actiwzause by then, the students don't fear
each other.” At Southern Gabbro, Dr. Limestone dieed how all the faculty had
adopted using “manual clickers” through the useadbred ABCD cards with the large
enrollment courses. He stated how he:

started to use the cards, and practicing with thand getting better, and realized
that the student reaction, the dynamic in the ¢la®® is so great when you do
that. It promotes instant conversation. . . . | hlaexplain the value of these
things to the rest of the department.

Configuration of classrooms deters active learningtrategies Faculty
expressed frustration about classroom configurdbothese large enrollment courses at
nearly all of the sites. Both Dr. Limestone at ®euh Gabbro and Dr. Current at
University of Olivine described the lengths theynivio experiment with small group
learning despite the configuration limitations. Dimestone described how he numbered
the theater seating as a logistical strategy. Liomesobserved that no one else was
willing to spend that much time on logistics. Dur@nt used small group strategies for

collaborative exams. Dr. Current believes that eadhe large enrollments:

145



it's got to be interactive. The students havetggarticipate. That's so
important, and it frustrates me at my own univgrdiecause we're still building
lecture theaters, which cater to the big classrotimey [the faculty] just stand
there lecturing. Not building more interactive flele rooms.

At University of Granite both Dr. Galena and Drat®l described the challenges
of integrating hands-on exercises in an auditosetting. Galena reported that with
enrollment of 65 students, she could still incogteractivities that involved grouping
students in clusters of four or five. However, wiggmoliment gets larger than 65
students, the logistics in the auditorium settirgy@ohibitive of allowing small group
pedagogies.

In contrast, faculty at Jasper State describedstvaiegies for addressing the
issue of classroom configuration. Dr. Mica and Talc reported how the department
pursued and was awarded funding to renovate aickdassroom to a SCALE-UP-style
classroom (Student-Centered Activities for Largediment Undergraduate Programs).
The new configuration allowed them to incorporataenactive pedagogy. In another
example described by all faculty interviewed apéasState, the faculty embraced the
challenge of the theater setting. Dr. Mica describew they collaborated to experiment
with pedagogies for 150 students in a theatemggtiihen, they scaled up these active
learning approaches to a theater setting of ov@rsiiltdents. Dr. Mica stated that
“There's a lot of brainstorming about, okay, wed#vs idea for an activity in class, can
we do that with 700 students?” She also reportativthile she had been "scared out of

[her] mind," the reviews for the course by studemse positive.
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Key informant perspectives related to large enrollrent general
education/introductory courses.Several key informants were not surprised that ggne
education/introductory courses acted as focal pdortsharing about teaching. One key
informant viewed shared teaching assignments asaasof spreading new ideas about
teaching across departmental teaching practicesth&nkey informant wondered if
actions by the chair motivated departmental colileago share ideas about teaching,
rather than simply the shared assignment of langellenent courses. Dr. Garnet, who
teaches at a small liberal arts college, perceiratithis finding may be more present at
larger institutions. In her department, colleagdissuss teaching related to a variety of
courses. However, from her involvement in the E@dyeer workshops she has
understood that teaching large enrollment genehataion courses "become a shared
experience, so then a way to launch a conversegiated to teaching.” Dr. Beryl, who
had taught at a research university, expectedalatty would need peers or an
environment that promotes the use of differenthgarmethods to support their adoption
and effective use of new teaching approaches. elged the shared teaching of large
enrollment courses as a kind of mechanism to fasteroved teaching. Beryl understood
that shared teaching assignments could spreadesmhihg ideas between colleagues.
Where these shared assignments can be found \hinigepartment or within the
campus, "there's a much greater chance of suctastually reaching a critical mass to
have more people involved.” Dr. Howlite, who teachéa large research university, was
puzzled by this pattern because his departmeriyrdiscussed teaching issues. His

institution used to rotate the assignment of laygeeral education courses. However, the
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teaching "delivery was very uneven." When the diepant observed that more students
wanted to take courses from specific instructdrs,department decided to have a model
with fewer people involved. Howlite would have ditited the increase in conversations
and sharing about teaching to actions by the clibg.ways teaching assignments were
shared would have been determined by the chair likotlhought that “how effectively
he or she [the chair] communicates institutiongdextations, and yet nurtures and
support faculty through the system, I think playsigrole.” While an in-depth study of
departmental leadership was outside of the scopi@o$tudy, two settings identified the
positive role of departmental chairs. Faculty miewed at University of Olivine and
Copper State specifically reported how their departt chairs valued excellence in
teaching.

Key informants suggested that the way a departmantiged teaching
assignments for introductory and general educattmses could be indicative of how
the department prioritized their role in increasihg scientific literacy of students
outside of science majors. At Dr. Howlite’s institun, a concern for quality instruction
led to reducing the number of faculty who teaclséheourses. Dr. Agate noted that these
courses can be challenging to teach both pedadlyggral from other issues that arise
such as academic honesty and attendance. She ethslkeat because these courses
present common challenges, faculty also find thasiee to discuss with colleagues. Dr.
Peridot expressed concern for her own departmappsoach to assigning general

education courses to lecturers who do not havesaametime for faculty development.
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Teacher Preparation Courses Foster Collaboration afut Teaching

All sites offered an undergraduate degree in supgddeacher preparation.
Several sites described how addressing the lean@ads of future teachers promoted
greater awareness of active learning pedagogieSoathern Gabbro and Greater Marble
some faculty hold joint appointments in a sciendacation program outside the
department. At Southern Gabbro, faculty reportedvidue they placed in having
colleagues with these joint appointments who rgastiared their pedagogical knowledge
with the department. At Greater Marble, the facatigmber who held the joint
appointment reported high levels of sharing witheotcolleagues who taught the teacher
preparation courses. However, another faculty memb&reater Marble noted the
capped enroliment of these courses as a teachadgrnequity. He stated:

It always amazes me that for some reason theisekare only 20 but the rest of
us are teaching 30 to 100 and they're getting gaehing awards. Part of it, it's
like a lot easier to do more innovative stuff ismall class. . .

Key informant perspectives related to teacher prepaation courses.Dr.
Peridot, who is particularly knowledgeable aboattesr preparation programs, was
surprised that the faculty interviewed had not dbsd teacher preparation courses as
more of a burden. From her experience, faculty ¥@ach science education feel a heavy
obligation to inform their departmental colleagaésut improved teaching approaches.
She noted that faculty who teach science educdt@ve this hidden agenda to spread

that kind of teaching to all of the courses."
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Language of Educational Research Viewed As Challerg

The language used by educational research wasipedcas a challenge by
faculty at multiple settings. At Olivine Universifgiculty described frustrations regarding
the language of educational research, which be@abaerier to their pursuit of improved
teaching. Dr. Feldspar expressed his feelingsiehation related to the terminology used
by educational researchers at a workshop sponsgradeading national association
concerned with undergraduate education. He stated:

I'm sure these are nice awesome people behindhihig,found that
one[workshop to be one] of the more off-putting afidnating [events] and |
found myself angry at the end of the day. Whathdiahat pushed me there often
times is the jargon because jargon by its naturexidusionary. It's like the
jargon of the surfer would be foreign to me sodtkkes me not want to hang out
with surfers, but jargon of educators is so offtmgf to me.

Feldspar noted that his department had a similgathes experience when Olivine

brought in external assessment experts. Facuttyeinlepartment had wanted to discuss
and deliberate over the different pedagogical assest strategies. However, Feldspar
noted that rather than being allowed any departahemtnership, "We were talked at and
we were given a bunch of complex jargon.” Dr. Eped@ported similar frustration at not
being funded for a proposal that aimed to improsesgience education at Olivine. She
reported that the proposal was well received bt mat funded “because it didn’t have
the right lingo.” At Jasper State, Dr. Talc recagul learning the language of a
educational research as a challenge he wantedsaiptHe wrote a proposal and was
awarded a grant that enabled him to work with smesducation specialists on improved
teaching approaches. He credits the grant asatritiggaining credence from
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administrators for his teaching ideas. At South@afbro, Dr. Limestone stated the
advantage that his department had in already utaahelisg pedagogical and curricular
reform prior to the Traveling Workshop. He reportédtiwe were a department that had
never talked about assessment or the value of pggtag . It would have seemed
overwhelming.”
Departmental Expectations toward Improved Teaching

The study sought to understand faculty perceptaasit how departmental
context, including departmental norms, influencedisions about adopting active
learning pedagogy. Faculty across all settingsasdtarized different ways that they came
to understand departmental expectations about wegrteaching. Faculty described
these expectations in connection with hiring praesiand metrics related to tenure and
merit. They described what they knew about thepagienental colleagues’ teaching and
how they learned about their colleagues’ practitégy situated expectations within
their assigned teaching loads and the teachinglofitheir peers. In addition, faculty
described to what extent colleagues discusseditepulithin the department. They
characterized the nature of these discussionshendyinamics of the departmental
interactions.
Teaching is highly valued when departments considdaculty hires. At multiple
sites, faculty described high departmental expiectatregarding excellence in teaching.
At Jasper State, Southern Gabbro, and Copper 8tat®e expectation begin with and are

perpetuated by the hiring process. The hiring sedeitiates the first conversations
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about teaching with the candidates. These convensaand expectations persist as the
newly hired faculty assume professional resporigdsl

At Jasper State, Dr. Obsidian reported that evaculty member hired in the last
ten years has demonstrated excellence in teaddmgtated that all their hires have been
by consensus. They have never had "drawn out prabVeth people with different
views." Dr. Mica stated that newer faculty wereodigred with an expectation that
research would be a significant portion of theofpssion. She also noted that the
department sends new hires to national geoscieaching workshops. Dr. Mica stated
that ""[tlhe department very much has a culturéhofking about pedagogy and valuing
[it]." Despite a greater emphasis on research weitient hires, Dr. Obsidian reported that
"The new faculty have been the leaders in movingyafrom the traditional lecture mode
in their classes. So there's a lot more emphassall group discussions within the
class. . .” He corroborated that the departmenb@rages new faculty to participate in
the national geoscience teaching workshops. IntiaddiObsidian stated that members of
the department are heavy consumers of the teaelingties found on websites
associated with these workshops. Both Dr. Micalndralc pointed to the education
research- related grants as emblematic of the thepatal expectations toward
excellence in teaching. New faculty hires are nmeaasare of the department’s
involvement in these grants. Talc reported thafjé[always valued those kind of
interactions and accomplishments. We've pointedeah repeatedly with pride. . .”

Southern Gabbro reported similar perceptions reéladdow the department

valued teaching in their hiring and professionaledepment. Dr. Basalt and Dr.
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Limestone at Southern Gabbro both described hawalrthe candidate’s understanding
and use of effective pedagogy is in the hiring pesc Basalt described the teaching
observation process the department uses for ietereandidates. Limestone stated that

| am proud to say that it's [teaching is] reallyghily valued, both in the initial
hiring process, even in the--yeah, | guess thatis @f the hiring process--when
we solicit applications for new faculty, we ask basically a teaching philosophy
statement. So we not only expect them to be ablet® about their research and
how they will move on with their research if theyired at [Southern Gabbro],
but we actually ask about their teaching philosophg how they see their
teaching as fitting in.

Limestone and Gypsum also indicated that the deyeantfs stance toward faculty
development is illustrative of their expectatioAs.a newer faculty member, Dr.
Gypsum situated his participation in the Early @angorkshop with what he had learned
about teaching from his department. From the warde learned many new
approaches that he uses in his courses every @agisd noted the value of participating
in the workshop as a third-year assistant profeggahat time, he had two years of
experience with teaching. He had already come tlerstand the teaching expectations
and what the position entailed. Gypsum creditchikagues for influencing his learning
about pedagogy, particularly Dr. Limestone.

At Copper State, Dr. Malachite stated that thatutsdbn has "retained a strong
teaching intensive philosophy" from its historyea$eachers’ college. She noted that the
department makes "it very, very clear" what theb@#zg expectations are when hiring
new faculty. Dr. Gneiss stated how shortly aftewas hired, he received significant

support for a teaching idea. Gneiss had identdieged for equipment that was
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necessary in order to teach students how to calemphysics data. He stated that he
"didn't have to write an NSF grant. | didn't hagestart publishing papers on near-surface
geophysics. | just told the dean and my departrleait, 'We need this stuff. . ."
Malachite and Gneiss also noted the departmermijsosufor the Early Career workshop
for faculty new to the department. Malachite stdtet since she was hired, every other
faculty hire has participated in the Early Careerkshop. Gneiss stated that he always
recommends that his new colleagues participatiearEarly Career workshop. As a new
faculty member, Dr. Adamite described how departalesolleagues shared relevant
teaching resources with her for one of her assigoedses. She was hired to teach a
particular course with the understanding that sbelevbring her knowledge of tectonics
to students' understanding of earth history. Sldeneaer taught or even taken an earth
history course. Because colleagues readily suppbete with materials, she was able to
add more hands-on activities.

Decision-making processes were characterized as legfting high levels of
mutual respect. At multiple sites, faculty described how the deyent positively
regarded differences in philosophies and contrilmsti Faculty perceived this stance of
mutual respect as critical in guiding productiveid®mn-making processes. At these sites
faculty described the ways that departmental cgllea worked through philosophical
and other types of differences to reach a sharediom toward teaching.

In contrast, at two sites faculty described depantal decision-making processes
and interactions related to teaching differentlyy Gkeater Marble, Dr. Stratus was the

only faculty interviewed who described positiveeirsictions with colleagues surrounding
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pedagogic concerns. He stated how he exchangesl asheltraded solutions to
pedagogical problems with colleagues who instruatetie pre-service teacher courses.
The other faculty interviewed noted that departralkecdlleagues rarely discussed
teaching. Moreover, they described departmentasieemaking processes related to
pedagogic and curricular concerns as strained. BatRyrite and Dr. Shale looked
outside the department to share ideas about tegpeltimer through workshops or
colleagues at other institutions who shared sindlaching concerns. Departmental
discussions related to teaching issues were pe&deis somewhat adversarial. Dr. Quartz
attributes some of the strained relations to culaicdiscussions occurring over the last
five years. The department has maintained the $editional curriculum for the last

fifty years. He noted that to bring about change department "was a huge struggle, to
try and navigate those waters." He noted that ptita forward wasn't very clear" for all
faculty members. In comparison, at University of@te, faculty describe interactions as
cordial but efficient. Dr. Galena indicated thapdeamental decision making is
"absolutely not combative." She noted that:

It's more of a sense of . . . how can we get thiloge with most people not doing
anything at all. We're all doing so much work &ikttime that we just don't want
to be adding anything else to our plate.

Dr. Sandstone reported that the type of curricafat pedagogical discussions held at the
Granite Traveling workshop "happen. . .very rateje stated that in his many years in
the department those type of discussions are "felfa between." He has appointments
at other institutions, but noted that Granite isttally one of the more pleasant places."

At Granite, Dr. Slate noted that the departmerdraies differences in teaching
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philosophies. At Greater Marble, Dr. Pyrite stateat the department does not welcome
minority voices.

At sites where faculty reported greater collaboratind communication
surrounding improved teaching, differences were alactor. However, at these sites,
faculty described ways that the department negutidéecisions while recognizing
variation in approaches. At multiple sites, faculgscribed how attention to the needs of
their students framed the department’s ability tivenforward in the face of strong,
differing opinions. Some faculty reported peer obagons as a means for understanding
the different ways that their colleagues approachgmtoved teaching. Decision-making
processes were characterized as reflecting highdef mutual respect among
department members. At University of Olivine, bdth Current and Dr. Epidote
described in positive terms the structure and Wwaydepartment reached decisions. Dr.
Current described the department as "very muchsliagalist collectives, everyone's got
to talk; it's not a dictatorship.” At Jasper St&e, Mica reported how different
department members are valued as leaders in diffareas of expertise. These leaders
spearhead issues related to their particular fociits but in the end it is the department
as a whole that makes decisions. Dr. Basalt atifeouiGabbro described how the
department excels at making decisions as a grdwgagributes their ability to work well
together toward shared goals. At Copper Statepnmparison with the other faculty
interviewed, Dr. Gneiss reported talking less fiegily about pedagogy and more about
classroom management with colleagues. He statédhithteaching approaches and

teaching interests were different from others mdlepartment. Nevertheless, he stated
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that "one of the reasons why I'm happy in my depant is . . . | think my colleagues
generally respect what I've done and what I've ginoto the table . . ."

Sites that characterized productive decision-mafnogesses also reported how
the department had tackled department-wide cuaetau pedagogic concerns. At
Southern Gabbro, Dr. Limestone described how tipardeent was faced with
institutional pressures to focus on program assessrile reported how they discussed
the institutional mandate and decided to use @raspportunity to make their programs
better. Dr. Basalt also described these circumstartghe stated that the department had
“an awesome time when we developed a matrix forooticomes assessment for our
department.” At Jasper State, faculty described imgtitutional pressures related to low
enrollment motivated new approaches for integratimgiculum and reducing programs.
Dr. Obsidian recalls how those pressures coincrdédeveryone receiving a 15% salary
reduction. He stated that those in the departmsada"How do we take this opportunity
to really build a stronger department?"

Key informant perspectives related to decision-makig processes
surrounding pedagogic and curricular concerns.In reviewing the findings related to
how departments employed decision-making proceksgdnformants offered different
hypotheses for why departments experience difiesiin negotiating their differences.
Dr. Howlite listed three areas that he attributeditficulties related to departmental
relations. His observations originated from hisengnces conducting departmental
reviews and as a facilitator for traveling worksbopirst, he hypothesized that the

effectiveness of the chair predicted how departsiegdched decisions. Second, he
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observed greater difficulties where departmentsaadt differing types of appointments
between teaching and research. He noted thatffggnt expectations for faculty lead
often times to a disinterest of the research fgauitwhat was going on in the teaching or
at least not being very engaged in what other faclil with teaching.” Third, both he
and Dr. Peridot hypothesized that a divide betwadar and younger faculty could
contribute to challenging department dynamics. Htevdbserved that younger faculty
were more eager for changes in teaching. Dr. Pesido wondered whether an age
division contributed more to faculty perceptionsrsunding teaching practices in climate
and environmental science. Peridot noted that mearent faculty often included those in
the fields of climate and environmental science.

The age gap as understood by Peridot and Howlitere@orted at a few of the
settings studied. At Copper State, the three faénterviewed were more junior (3 to 8
years of teaching). Yet, none of the faculty altitie any differences in their colleagues
teaching related to years of teaching. Dr. Gndis3opper State remarked on the support
from senior members of the department and the tfepat chair in promoting Gneiss’
ideas about teaching. At Jasper State, Dr. Miggeéds of teaching) observed a division
between faculty more recently hired and those \oitiger tenures. Dr. Obsidian (27
years of teaching) remarked that younger facultyevieaders in adopting new
approaches to teaching. He described the workesitimewer faculty with enthusiasm
and noted their innovations as a source for depantah socialization related to teaching.
At University of Olivine, Dr. Current admitted thiaé occasionally wondered whether the

most senior faculty saw the point in active leagniedagogy. In the same response,
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Current also noted how the department chair "unaeds the value of excellent teaching
and active and collaborative learning."
Incentivizing Teaching

Faculty perceived few extrinsic rewards and fewviitusonal incentives for
adopting active learning pedagogies. At multiptestaculty reported dissatisfaction
with the ways teaching was recognized in relateomerit decisions. In addition, heavy
teaching loads compromised their ability to obsehesteaching of peers or to reflect on
their own practices.

Departmental Metrics related to tenure, promotion,and merit increases.
Metrics related to tenure, promotion, and meritéases are one way faculty come to
understand institutional expectations about teaghl faculty discussed these metrics
in terms of a tri-partite approach to evaluatingtabutions for teaching, scholarship, and
service. However, with regard to the six sites cegldy this study, faculty at Southern
Gabbro were the only faculty who agreed that teaghias highly valued in
departmental and institutional metrics. At sitée ICopper State and Greater Marble the
faculty interviewed disagreed with each other asaw much teaching factored into
merit decisions. At Jasper State, Olivine, and @eafaculty shared an understanding
that teaching was not valued as highly as reseanteblarship in such metrics.

Decisions about teaching strategies related to stadt evaluations. Many of the sites
described how the institution used student cowsa&uation data as a measure of
teaching contributions for the purpose of meritlesaon, promotion, or tenure. Even at

Southern Gabbro, the site where all the facultgrinewed described teaching as highly
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valued in the merit, promotion, and tenure revielasulty expressed frustrations about
whether student course evaluations were a usejulAs a means of gathering more
constructive student input related to learning, ®ypsum incorporates “minute paper”
strategies at several points throughout the termBBsalt reported how course
evaluations discouraged innovative teaching becatidee importance placed on them:
"That is the culture of our institution, the stutiemaluations are important.”

Faculty at multiple sites reported how student ea@bns limited incentive to
innovate in teaching. At Southern Gabbro, Dr. Basported this story about a
colleague:

He just decided to completely restructure his aad® incorporate more active
learning and flipped classroom. He put so much me energy into it and the
students hated it. The student evaluations wetealpierly terribly and so he was
so upset. At the end he's like, why am | bother®g? would say the barriers
are time and maybe fear of experimenting and fgilin

At University of Olivine, Dr. Feldspar observesdgats’ affect toward active learning.
He adjusts his pedagogical strategies to ensutetihdents are not inadvertently
alienated by the approach. He reported that afstiff¥eou just almost sort of see them
withdraw into their shells and groan.” Feldspatedahat students widely complain
about some of the strategies on social media. piddie who had recently gone through
tenure at Olivine noted adequate teaching is judyecburse evaluations and that “quite
frankly, the only people that bother to take timegtito do it, are the students that really,
really like you, and the students that really, Isehate you.” At Copper State, Dr. Gneiss

expressed similar frustrations:
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If I'm being cynical, the last thing you want toidde really hard, or try
something that the students are unfamiliar wittgahese your ratings will go. |
mean, there are obviously people that are williadry it anyway, but everybody
knows it's a risk. There's one particular facultgmber in our department that
always points this out. The easiest way to getdiueof five is to be really, really
easy, and don't make the students do anything.

Key informant perspectives related to student evaluations and merit metrics.
The key informants expected that research woulkiaheed over teaching in merit
metrics but expressed concern that student evahsatnay inhibit adoption of active
learning pedagogies. Dr. Peridot reported that ¢lweangh her institution valued teaching
more than research, teaching was measured manolygh student evaluations. She
stated that "I think that is a terrible truth tkatems to be fairly consistent everywhere I've
been." She described how institutions value teachased more on the number of
classes you teach "and the students that you ¢hrongh.” Dr. Beryl had understood
that more institutions were taking teaching intosideration in merit decisions. He
wondered if student evaluations were the chosersanement because "most people like
to reduce things to a number. And it's hard togontimber on your teaching. . ." He
observed that most administrators understood higastudent evaluation number was
"pretty meaningless." Dr. Howlite wondered if fagulvere apprehensive about adopting
active learning pedagogies because it takes tineffdctively learn how to employ these
practices. Once practices are effectively emploimylite "would be willing to bet
dollars to doughnuts that if you teach an engadggbmoom, your course evaluations will

be better and more positive."
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Teaching loads, availability of time to reflect orteaching, and opportunities
for peer evaluation. How faculty understood their teaching load as patheir
professional work factored into their ability to kesteaching improvements, such as
adopting active learning strategies. Faculty ndted their capacity to reflect on their
current practices also factored into their abildynake improvements. How each
department managed teaching loads varied by similfy situated their teaching load
and their capacity to make changes within theireusidinding about expectations for
promotion, tenure, and merit increases.

At Jasper State, teaching assignments and requitsrftg service increase
following tenure. Dr. Mica admitted that she fintdifficult to continuously improve all
of her assigned courses. With the amount of tinekiés to make teaching improvements
to the large enroliment (over 700 students) cowsise lacks the necessary time to reflect
and invest in innovating for a new majors-level rsgeushe teaches during the same
semester. Mica views the high teaching load asangest barrier to improving teaching.
Faculty stated that teaching and research aredageally in how merit metrics are
defined. However, all the faculty interviewed as@er State indicated that research is
valued more than teaching by the institution.

At Southern Gabbro, Dr. Gypsum reported that allfiy position levels share
the same teaching load. As a pre-tenured faculiylnee, Gypsum identified this
common teaching load (4 to 5 courses per year)dasrnstration of the department's
commitment to teaching. Limestone and Basalt laetehigh teaching loads as a factor

preventing faculty from being able to make peerokations more frequent. All three
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faculty commented on the value the department planeobserving each other. Basalt
reported that she would have difficulty being aseja large enrollment course and
indicated that "it would scare the pants off meéhé Svould want more time to observe
others and reflect on her own practices in ordexdmpt the teaching strategies that
would be required for high levels of faculty anddsnt interaction.

At Granite, the teaching load is highly variablgeeding on the faculty
appointment. Dr. Sandstone described how facultly thiree-quarter research
appointments only teach one class per year anathiase would be a highly specialized
graduate course. His appointment is partly fundethb research institute so he teaches
three courses per year, mainly in upper divisiomrses for undergraduates. Dr. Galena is
pre-tenured in a position that is not connectedth wie research institute. She teaches four
courses per year. She would prefer to teach cotwsepper level undergraduates or
graduate-level courses. However, she teaches éemgpdiment general education and
introductory courses. She devotes one class paridgsemester to gathering student
reflections about what is working in the learnimyieonment. However, her ability to
make improvements and interact with students inmmggul ways is weighed against her
research priorities. She stated that "the advibasscally cut back on the amount of time
you spend on teaching so you could fulfill youreash obligation."

Decisions about Teaching Strategies Related to Steuskt Learning

Faculty perceived active learning as a means ¢izneg deeper student learning

in their courses. For general education courses|tiadesired students to learn fewer

topics more deeply rather than memorizing matelbal Current stated that for his
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introductory courses he would like students “toénamough knowledge to be a good
global citizen who actually understands enoughagpoto understand the key things.”
Those faculty who teach climate science descriloed dctive learning strategies were
helpful in getting students to understand the agaenectedness of the topics. In fields
where content is critical for licensure, such asemmlogy and geology, faculty
discussed the tension between coverage of adeguuatient and giving students
sufficient depth in the subject matter.

Institutional Support for Teaching: Teaching Awards, Technology Support, and
Institutional Faculty Development

For all sites, faculty reported ways that theititnsion demonstrated support for

teaching. These examples included teaching awtadsnology support, and faculty
development. Institutions recognized faculty witimaal teaching awards at multiple
sites. Faculty expressed indifference or skepti@bawut these awards. The indifference
seemed unrelated to general attitudes about imgrmaching. For example, Dr. Basalt
at Southern Gabbro commented, “. . . and theréeaghing awards, but | don't know if
that's what drives decision making on teaching.€dntrast, earlier in the interview
Basalt had described the importance she place@iophiosophy of teaching. Dr. Shale
at Greater Marble University noted that those figcwho teach courses with capped
enrollments for teacher preparation receive theoritgjof teaching awards.

In contrast, faculty perceived technology in leetatassrooms as positive at multiple
sites. This technology supported the use of classn@sponse systems and at one setting

in the creation of a “game-ify” activity. Even ati@ne University where the IT support
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was not perceived as positively, Dr. Epidote comieethat technology had noticeably
improved.

In comparison, faculty perception about instituéibfaculty development varied
among sites. When faculty viewed faculty developmeservice to their specific
instructional needs, the activities were perceea positive. However, when faculty
perceived the institutional faculty developmenpasitive, then faculty perceived it in a
more negative light. At Southern Gabbro, faculfyared positively on how the
institution was part of a National Science Fouraaproject aimed at improving the use
of active learning teaching practices across STEpadments. Through this project, the
department participated in a professional learsmmmunity. Dr. Limestone also
commented on the spread of a teaching innovatiolafge introductory courses that
originated out of one of the sponsored workshopIWine University, Dr. Feldspar
indicated that the institution requires participatin their workshops for tenure.

National Geoscience-related Faculty Development Opptunities Influence
Improved Teaching

At multiple settings, faculty described positivareing experiences associated
with national faculty development workshops spedii geoscience. Faculty reported
how they valued connecting what they learned ateadhing to specific successes or
failures in the classroom. At Copper State, Dr.adhlte stated how the geoscience
specific workshops were helpful in their specifdid the field. She noted that it was
helpful to get feedback such as, "It's too compédato explain fractional crystallization

this way, but it's better if you try it another way
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Early Career workshop. For the four settings where faculty had particigate
an Early Career workshop, all faculty intervieweldoshad participated in one of these
workshops described the high value they placedherexperience. They appreciated how
the workshop used a holistic approach that toak @oinsideration the tripartite nature of
their appointments. Many described how the worksjege them a new perspective that
they “were not alone” in their new faculty expeesn. The ways that the workshop
modeled the particular pedagogies was frequentlytimeed and contrasted with other
less-than-positive faculty development experiendéidaculty described continued,
important professional relationships that begahatarly Career workshop. In addition,
faculty who had not attended the Early Career wwgsacknowledged the value they
found in their colleagues’ participation. At thestes, the department encouraged early
participation in a geoscience teaching-related slook. The workshop gave the
department members a common understanding abaurtdiad) teaching, research, and
service. In addition, faculty reported that theargcparticipants infused the department
with new ideas about teaching. Faculty at two stqeessed a desire for a similar
workshop for faculty once they are awarded tenure.

Traveling workshop. The faculty who participated in the traveling wdrkp held
varied perceptions regarding the workshop andiftsence on their pedagogical
practices. Both Jasper State and Southern Gabbuooiloed how the timing of the
workshop allowed the department to address largartteental concerns in a productive
way that led to positive changes. These two sépented the value they placed on the

outside leaders’ perspectives for how other depamtsnhad addressed similar concerns.
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However, it was difficult for either site to diréchttribute changes specific to the
workshop. At Jasper State, Dr. Talc viewed theugriices as more collective and that it
is,". . . this continuous pattern of input and desand responses, and it's hard to point
to one thing." At Greater Marble and University@anite, faculty were in less
agreement as to the value of the workshop. Faceitgrted at Greater Marble that the
traveling workshop “forced everybody to sit dowrddalk about really difficult issues."
However, the extended outcomes of the workshop wleaeacterized as painful. At
Granite, Dr. Galena stated that for those “who vedready interested in adopting new
teaching techniques that [the workshop] inspireshtho continue to do that.” Dr. Slate
recalled that faculty failed to show enthusiasmtfar ideas at the workshop. Slate did not
see much commitment from faculty following the wahkp for any of the ideas.

Key informant perspectives related to Early Career and Traveling workshops.
The key informants attributed the more lasting @fef the Early Career workshops to
the intensity of its programming and workshop doratompared to the Traveling
workshop. The Early Career workshop lasts five dayaddition, workshop participants
remain together through all meals and programmmiognf7:00 am to nearly 11:00 pm. In
contrast, the Traveling workshop lasts one andfadéwo days. Traveling workshop
participants may eat lunch together but there ishered evening program. Dr. Howlite
observed how participants developed strong tiels @ach other and with the leaders.
Because of the intense nature of the Early Careekskop, Dr. Howlite joked that it
could be thought that participants experiencedci8tolm syndrome," as if they were

held hostage.
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Key informants also hypothesized other factors Wwiniay explain the different
effects between the two programs. Dr. Howlite conjeed that the Early Career
workshop is focused on the individual and that goee is interested in their own career
and making an investment in it. Dr. Agate stated thost Early Career participants come
to the workshop thinking that it will be of highlua to them. With the Traveling
workshops, Agate noted that some of the departfaentty may "be dragged kicking
and screaming so the audience is perhaps différent.

Key informants reported observations related to department dynamics
influenced the effects of the Traveling workshopwHite stated that applications that
appeared to reflect some departmental dysfunctiene wnlikely to be accepted into the
program. However, Howlite stated that "about hadf time, we get there and find that
their biggest issue is something that has never begten down." Dr. Beryl wondered if
faculty at Early Career workshops feel that thay tzédk more freely about their teaching
and professional life with faculty unconnectedteit institution, whereas faculty at
Traveling workshops must have these conversatiatfispgers at their institution. In
regard to the Traveling workshops Beryl wonderad if

depends a lot on the personalities of the peoplelwed. So | can see where . . .,
in some departments, a conversation may not bagsas others. That may be
part of the problem. I don't think that it's a nesary and sufficient condition, but
this may influence the outcomes of the workshop.

Two of the key informants described how the progeativities at Early Career
workshops may give participants greater confidencalking about their teaching and

their research with colleagues. These informanpethesized that participants are more
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likely to seek conversations with colleagues wheytreturn to their institution. Dr.
Agate and Dr. Garnet described the reflection @wts/that the Early Career workshop
employs to help faculty become comfortable in tadkivith each other about their
teaching, research, and professional life. Gatiag¢d that she routinely hears
participants report through workshop surveys amvesations that the workshop gives
them confidence in having conversations about iegclarticipants reported that they
now feel better able to contribute to discussiansosinding teaching in their department.

Dr. Agate stated that like the Early Career workshbe Traveling workshop
included a reflection component. For each Travelogkshop, participants were asked
to reflect on their experiences and generate aaraptan. Agate noted that context
matters for both Early Career and Traveling worlshd he Early Career workshop
focuses on the whole faculty model, situated teagiiith research, service, and other
professional priorities. The Traveling workshopnitended to focus on the department
within the overall institutional context. Facilitas aimed to have participants recognize
how intended goals of the department align withrttigsion of their institution.

Conclusions

In sum, five main patterns emerged from the datat, faculty at multiple
settings reported that informal communications leefwvdepartmental colleagues
provided ideas for active learning approachesyisiess, and resources. In these
department, large enrollment introductory or gehedacation courses became a source
of sharing active learning strategies among departah colleagues who taught these

courses.
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Second, departments at multiple settings commusdoatpectations and values
related to teaching when hiring new faculty. Thegass of hiring a new faculty member
included observations of candidate’s teaching aiegial discussions about teaching.
These departments also encouraged new facultyrticipate in faculty development.
Faculty viewed the departmental stance on facudiyetbpment as emblematic of the
value the department placed on teaching.

Third, the decision-making processes for some deyasts appeared to enable
departments to confront and resolve program-legdhgogical or curricular challenges.
In these departments, faculty stated that divergergpectives were welcomed. Faculty
described how department meetings allowed adeduateto negotiate and resolve
differences in productive ways. In contrast, fagalt another site reported that decision-
making processes related to curricular concerns were adversarial. This department
reported divisions related to contentious decisiaking processes. At another site,
faculty reported few departmental discussions eelad curricular or pedagogic
concerns. In this department faculty held appoimtiigith varying expectations related
to teaching and research. A key informant repattatiin departments where faculty
hold appointments with varying teaching expectatjdaculty appear to be less interested
in topics related to undergraduate instruction.

Fourth, faculty reported how the metrics relatetetmre, promotion, and merit
inhibited risk taking in teaching. All the sitesttd that student evaluations were used to
measure faculty teaching. Faculty at multiple sitescribed how they weighed decisions

about whether to adopt a new teaching approachultyaeported that new approaches
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could have a negative influence on student evanaturveys. Even if the department
highly valued teaching, faculty reported that shidevaluations constrained their
adoption of new pedagogy.

Finally, faculty described the role of faculty deymment in influencing their
teaching practices. All faculty who participatedgarly Career workshops reported the
persistent influence this workshop had on theichésy practice and networks of
colleagues. Faculty expressed different opinions élse effectiveness of the Traveling
workshop. Key informants hypothesized that thensity of the Early Career workshop
program attributed to its lasting effects. Key imfiants also noted how the Early Career
focused on the individual faculty member’s profeasi life. In contrast, the Traveling
workshop focused on department-level goals relateshdergraduate instruction. Key
informants hypothesized that the effectivenesfefliraveling workshop may depend on
wider faculty investment in the workshop goals.

The findings from this study present faculty petemps about adoption of active
learning pedagogies within particular departmeotaitexts. The cross-case findings
reported the themes across these contexts. Thethgrasented in this chapter, as well

as their implications, will be discussed in thetnehapter.
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Chapter 6: Conclusions

The primary conclusion of this study is that twoimiactors influenced the
degree to which faculty who participated in geascéefaculty development programs
reported adoption of active learning pedagogiegséltonclusions are:

a) The opportunity to engage in informal, regular censations with
departmental colleagues about teaching promotepitiatoof new
teaching approaches and ideas.

b) Institutional practices regarding the ways in whieaching practices were
typically measured, valued, and incentivized tenteidhibit risk taking

in teaching.
In Chapter 4, each of the six unique cases ofttiiysvas presented. The cross-case
thematic analysis was described in Chapter 5. dlagter discusses the conclusions, the
implications for evaluation of faculty developmeand recommendations for further
research. It is organized into two sections. Thst Eection provides a discussion of the
two main factors with subthemes. The final sectioncludes by describing the
implications of these findings for institutionalljpy, further research, faculty
development programs, and the role of evaluatidiaa@flty development. The discussion
of implications connects the findings with litereguelated to change theories and

departmental culture reviewed in Chapter 2.
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Two Main Factors

Conversations with Departmental Colleagues about Teehing Promoted Adoption of
New Teaching Approaches

In this study, certain patterns emerged. Thedematinvolved faculty
conversations regarding pedagogy. The patternsaappeelated to the type of institution
or the highest degree granted by the departmeatiltlyan these settings described the
value of conversations about improved teaching d&partmental colleagues. These
conversations happened informally, rather thanagisqs departmental meetings. The
teaching ideas that sprang from these regularaatiens spread across the department
through peer observations, email, and additiontlvag interactions. Three sub-themes
emerged:

a (1) Common courses that were taught by multiple departmmembers
became focal points for teaching conversations.

a (2) In hiring decisions, observations and discussidimaifa candidate’s
teaching approach and philosophy were considered.

a (3) In departments where decision-making processes etenacterized
as reflecting high levels of mutual respect amogygaatment
members, pedagogical or curricular challenges gated the
department to embrace and resolve such challenges.

Common courses taught by multiple department membex became focal
points for teaching conversationsAcross all settings in the study, faculty shared
experiences related to teaching large enrolimdrdductory or general education
courses. Faculty described how conversations cetateeaching often arose from an area

of common concern, which could be pedagogical scidiinary. At all sites studied, the
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challenge of engaging large numbers of studentsvatetl some use of active learning
approaches. Teaching these courses is considenteaf faculty “service” to their
institution. However, departments made differertislens as to who in the department
instructed these courses. At departments wheredédraculty at all position levels teach
introductory courses, the shared experience ohtegdhese large enroliment courses
became a focal point for faculty sharing relateteching strategies. At these sites
faculty shared how they experimented with multgdéive learning strategies in large
enrollment courses. Additionally, at one site, tacdescribed how their ability to scale
up active learning strategies to an extremely l@m®llment general education course
allowed the department more autonomy for deterrgimiimum enrollment for courses
in the major.

In addition to large enrollment courses, facultyased other collective efforts
toward undergraduate instruction. At sites wherétiplea department faculty instructed
courses specific to teacher preparation, facufppmed sharing active learning
approaches with other instructors of these tegalegraration courses. However, the
degree to which ideas were shared with colleagagsru the teacher preparation
instructors varied by site. Co-instruction for athges of courses also allowed faculty to
learn active learning approaches from colleaguesveérsely, at some sites, co-teaching
was viewed more as a means of bringing multipleiglismary experts into a single
course, rather than an opportunity to share pedeagjogjrategies.

Lastly, at several sites, faculty described commmation challenges related to

being versed in the language of educational rekeaicsites where faculty pursued
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pedagogical changes to undergraduate instructiarpedgram or department-level,
faculty reported that inadequate understandingrdagg the language of education
research posed a potential barrier to change. @asgribed faculty development
opportunities where a working knowledge of the laamge was expected. In addition,
faculty perceived the ability to use and understifwedvocabulary related to educational
research as critical in seeking external fundirrgpfmgram-level curricular changes.

In hiring decisions, observations and discussiongaut a candidate’s
teaching approaches and philosophy were consider@éaportant. At multiple sites,
faculty described how the hiring process inculcatepartmental values about effective
teaching in new faculty. Candidates were informiedua the high expectations for
teaching and were expected to discuss their teg@spart of the interview process. In
addition, candidates were asked to describe thaghing philosophy in depth. To inform
the hiring decision, faculty observed and thenulised candidates’ teaching. At one site,
despite the institution’s heightened focus on nedeahe dean deferred to the
department’s decision to select hires based onteatthing and scholarship. Faculty at
these sites also described how the value of tegehé@s demonstrated to newly hired
faculty. At multiple sites, newly hired faculty weeprovided funding and encouraged to
participate in faculty development opportunitias;ts as the Early Career workshop.
Faculty described how the department’s stance tgeaoscience faculty development
demonstrated to new faculty the value the departiplaced on teaching. They reported
how new faculty were encouraged to bring back godépartment the teaching ideas

learned from their workshop experiences.
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In departments where decision-making processes weoharacterized as
reflecting high levels of mutual respect among depment members, pedagogical or
curricular problems galvanized these departments t@mbrace and resolve such
challengesAt these sites, faculty described instances wherelepartment worked
together toward addressing a common programmaitidcalar, or pedagogic problem.
Challenges arose from institutional policies ofiatives, enrollment concerns, or new
pedagogical approaches. The problems faculty destraried across sites.
Nevertheless, the manner in which faculty withie tiepartments interacted revealed
some common characteristics. Three traits distsigthese departments’ interactions.

First, at these sites different perspectives wecepted and valued. Faculty
readily shared with the department their ideas thew pedagogies and new course
designs. They expected lively discussion. Theycgrated questions from their
departmental colleagues about how or why the gidlea was understood to be an
improvement. Faculty acknowledged that their cgjless held a range of philosophies,
but many types of contributions were welcome. B@neple, one faculty memberasied
how in some geoscience departments, field geokgistl quantitative earth scientists
view each other’s fields with skepticism and evesddin. This faculty member focused
his teaching approaches on training students tt@ wamputer code as a means of
efficiently investigating large datasets, suchhesAdvanced National Seismic System
Earthquake Catalog. He acknowledged that his pejleajcapproaches were different
from his colleagues who may focus on field obseoveskills. However, he also reported

that the department valued his contributions amgsrtied his ideas.
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Second, faculty at these sites characterized deeivaking processes as
opportunities where open discussion from all members sought. When it came to
making departmental decisions, they describedtthetsre of their department as non-
hierarchical. Faculty noted that the departmenthiiigive a subcommittee investigate a
particular topic. A given faculty member might als®viewed as an expert in a specific
areas, such as interdisciplinary learning or un@ehgate research. Nevertheless, in the
end, the department as a whole deliberated antiedacdecision.

Third, faculty described specific strategies empbtbyo mediate conflict within
the department. Strong opinions and passion f@sideere expected from department
members. Faculty characterized divergent opinienefecting the genuine interest
colleagues shared in a particular issue. To maocag#ict, they described how it was
expected that there would be sufficient time fét@weigh in with their perspectives.
Faculty acknowledged that unanimous agreement waalways possible, yet it was
important to the department to take time to buddsensus. By the same token, faculty
also acknowledged with frustration the length ofdiit occasionally took to negotiate
decisions when faculty held different teaching péaphies. At these sites, faculty
described how colleagues made efforts to concentinair remarks and interactions on
solving the problem. By focusing on the problengregontentious discussions were
described as more productive.

In contrast, at the two sites where faculty chanaotd decision making and
interactions differently, the department rarely emdok department-wide pedagogical or

curricular challenges. At these sites faculty ndted few conversations occurred among
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departmental colleagues outside of formal departmmeetings. At one site, faculty
characterized discussions as combative. The depattiefined governing rules for
discussion and voting. This process allowed thedegent to move forward.
Nevertheless, faculty reported that the curricdigision-making processes had caused
rifts among colleagues. Faculty at this site regmbfiow they interacted with faculty in
other departments, at other institutions, or thiofagulty development workshops as a
means of learning new ideas about teaching or moythieir teaching practices with
other peers.

At another site, department meetings adhered it 8tne constraints and faculty
characterized departmental interactions as efficiegculty described the role that
subcommittees played in addressing problems amaufating solutions. Faculty at this
site attributed their limited departmental interaas to offices being at different physical
locations. Divisions were exacerbated by facultiimgy different types of teaching and
research appointments. Faculty with teaching-hegppintments perceived that those
with research-dominant appointments were less tedda undergraduate instruction.
Because of these differences, faculty noted tret@partment rarely tackled department-
wide pedagogical or curricular concerns relatedrtdergraduate instruction.

Ways in Which Teaching Was Measured, Valued, and keentivized Inhibited Risk
Taking in Teaching

Faculty at all sites noted few extrinsic incentit@sard improved teaching.

Faculty described their understanding of the ingtihal metrics related to tenure,

promotion, and merit increases. At only one sitefdculty consistently report that
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teaching was equally and authentically valued itigiens related to tenure, promotion,
and merit increases. Student evaluations were tsallg employed as a primary metric
for evaluating teaching. At multiple sites, bothdsnt evaluations and teaching awards
were viewed more as a “popularity contest” thaneasarement of excellent teaching.
Moreover, faculty at multiple sites reported how tkliance on student evaluations
limited faculty motivation to take risks in teacinThey reported that some students
found active learning strategies uncomfortable ukgaoted that a number of students
favored passive learning approaches that thesersisitbund less demanding. At
multiple sites, faculty expressed concern that thay not be as effective initially in
employing adopting active learning approachesuin,tstudent evaluations may decline.
Even when strong teaching was highly valued in nmeetrics, faculty reported that
student evaluations inhibited risk taking in teagh@pproaches. In addition, faculty
described the trade-offs they made balancing tegdbads and research expectations.
They described adopting active learning change®mentally to mitigate negative
student evaluations and help balance their pradeaspbligations.
Implications and Conclusions

The conclusions have implications for how facultpie teaching information,
how department decision-making processes influpnegram-level pedagogical and
curricular concerns, and how institutions evaluma&zit policies related to instructional
measures. In addition, the conclusions have signfie to faculty development and the
role of evaluation in faculty development. The ifogtions for each of these themes will

be discussed. The themes will be connected withitdrature related to change theories
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and departmental culture reviewed in Chapter 2heamore, recommendations about
institutional policy and areas of further studylveié discussed.
How Faculty Share Teaching Information

Researchers studying institutional change and ahatrgtegies related to
undergraduate STEM instruction hypothesize thatlfg@re more likely to adopt an
innovation when opportunities for collegial intetiano and support are evident (Kezar,
2011; Henderson & Dancy, 2007; Henderson, Danchjéviadomska-Bugaj, 2012;
Borrego, Froyd, & Hall, 2010). In studies from ftiedds of physics education and
engineering education, faculty report adoptionative learning pedagogies is easier
when local role models exist within their departi@&woth physics and engineering
faculty report social interactions with discipliggreers as the most effective mechanisms
for learning about active learning pedagogies (éesah et al.,2012; Borrego, Froyd, &
Hall, 2010). In addition, situated learning thetsrigrgue that learning about teaching is
realized through teaching practice over time. Thiesearchers reason that studies should
examine the social interactions and context thapsts or inhibits learning about
teaching (Cobb & Bowers, 1999; Putham & Borko, 2d86ud & Walker 1998).

The cross-case findings support the conclusiotiseo&arlier research. In
addition, the socialization patterns among geosedaculty at these sites suggest that
having multiple tenure-track faculty instruct largerollment general education or
introductory courses could provide a common expegédor fostering the social
interactions related to teaching. This finding segjg that college and university

administrators should consider the adoption ofntiges that would promote strategies
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in departments to encourage shared teaching & Emgpliment introductory courses.
Faculty involvement in the development of such @e$ would be important. Studies in
higher education have demonstrated that top-dostitutional change is not as effective
for pedagogical reform as more grass roots effbtenderson, Beach, & Finkelstein,
2011; Kezar & Eckel, 2002). When faculty lacked oppnities to deliberate or discuss a
change, faculty at multiple sites reported how thieyved institutional policies related to
improved teaching as not relevant or punitive. Agistrators could also consider what
other context sensitive measures might promoteanmdbconversations among
colleagues related to active learning pedagogies.

All faculty interviewed had participated in geosae faculty development. Those
who described these socialization patterns alsibateéd some of their active learning
strategies to these workshop experiences. Onenkaeymant described how enrollment
imbalances between sections can arise when depdgifiad to ensure that those who
teach shared large enroliment courses have conlpaeatthing skills. Under those
circumstances, students may enroll more heavibne section over another. It is worth
noting that another key informant described howegeoscience departments elect to
have lecturers teach large enrollment coursesirffbemant shared that lecturers do not
always have access to faculty development. Moreavstitutions may limit access to
faculty development due to employment policies @e% Gehrke, 2013). These findings
suggest that to ensure comparable high qualityuatbn of large enroliment courses,
administrators should recognize the need for affedaculty development or other

support structures. In addition, administratorsusthprovide lecturers with greater access
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to faculty development so that all instructors heneeskills needed to teach large
enrollment courses.
How Department Decision Making Influences Program-level Pedagogical and
Curricular Concerns

Few studies examine the influence of department#lie on teaching (Knight &
Trowler 2000; Massy, Wilger, & Colbeck, 1994; Le€07; Roy, Borin,& Kustra,2007).
When the majority of faculty were engaged in thektaf improving teaching practices,
these studies revealed common departmental patientms and behavior. The norms
included frequent interactions with departmenteajues, high tolerance and
appreciation for differences, workload equity assted with teaching, peer observations,
consensus process for decision making, balancetitepand research incentives, and
strong leadership (Knight & Trowler 2000; Massy,|§€r, & Colbeck; 1994). The sites
where faculty reported regular informal convergatiaith departmental colleagues
related to adoption of new teaching strategies @kéed many of the norms described
by these studies. At these sites faculty descritwedthe department tackled department-
wide pedagogical or curricular problems. In fatltsies that reported these departmental
norms also reported that the majority of facultyhia department engaged in
improvements in teaching practices. However, jiiassible that a department with high
levels of collegiality could be less engaged inrioved teaching practices. An area of
further research could investigate the relationsiefpveen the norms of department

collegiality and improved teaching practices.
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It is worth noting that two of the sites descrilmedre limited or combative
departmental interactions and decision-making eee These sites seldom tackled
pedagogical or curricular concerns as a departn@rg.key informant suggested that
leadership, differential appointment types, or diég based on years of experience could
explain norms that were less conducive to soctaractions. The negative case findings
suggest that further research is needed to exdat@'s that inhibit department
collegiality.

How Institutions Evaluate Merit Policies Related tolnstructional Measures

Researchers have argued that in order to achielesmiead adoption of active
learning strategies, faculty reward structures neealue and recognize such teaching
practices (Kezar, 2011; Fairweather, 2005, 200&3yaWilger, & Colbeck, 1994). The
faculty who were interviewed in the current studgrntified few means of incentivizing
and recognizing improved teaching practices at ihstitutions. The case studies
illuminate earlier findings related to the institutal challenge for measuring teaching in
meaningful ways. Commentaries and studies havéneglaconsensus that research is
frequently favored in higher education reward dtites (Fairweather, 2008; Coate,
Barnett, & Williams, 2001). However, the percepsmf the faculty at these sites suggest
a more complicated challenge.

Institutions that attempt to value teaching in itm@etrics may actually limit
innovative and active learning pedagogies. Theitigsl suggest that even in departments
where teaching is highly valued, faculty may lithieir adoption of active learning

depending on their perceptions about the degrednich active learning is valued with
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regard to merit evaluation decisions. While extemsitudies exist related to student
evaluations of teaching, few studies investigabedgotential negative influence such
instruments could have on risk taking in teachi®gdoren, Brockx, & Mortelmans,
2013; Moore and Kuol, 2005). Scholars engagedformeefforts suggest the need to
alter reward structures and to pursue nationarmefegarding these structures (O'Meara,
Eatman & Petersen, 2015). National reform may negutecede institutional reform. At
the very least, a primary recommendation is thiége and university administrators
interested in STEM teaching reform should be awétbe potential negative
consequences of teaching metrics related to thetiadoof active learning pedagogies.
Faculty Development

This study selected departments based on parii@ipit two geoscience faculty
development strategies: On the Cutting Edge Eaalye€ workshops and Building
Strong Geoscience Departments Traveling workshbps.study compared and
contrasted the influence of these two strategiesith the six cases. As described in
Chapter 2, the two programs used different faaddtyelopment strategies. Both
workshops were one-time workshops. Faculty devetogrstudies have identified one-
time workshop strategies as less effective thanltfiadevelopment strategies focused
over an extended period of time (Henderson, Befadkinkelstein, 2011; Garet et al.,
2001; Loucks-Horsley et al., 2003; Porter et @03. One-time workshops are
understood to be less effective because partigdaok a network to support them as

they make changes in practice following a worksegperience.
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The Early Career workshop appeared to have thegdrdasting influence
compared to the Traveling workshop experience.yEaareer faculty recalled learning
specific active learning pedagogies that they comtil to use. They formed lasting
professional contacts. In addition, faculty deseditnow other departmental colleagues
participated in Early Career workshops and bromghite new teaching ideas into the
department. At the two sites where a mix of Eardye@r and non-Early Career were
interviewed, faculty described how multiple Earlgr€er participants over time brought
in new teaching ideas and propagated common vedgesding high quality instruction.
The Early Career workshop and other geoscienceshops were noted as providing
infusions of teaching ideas that were shared acui$sagues at these sites.

In contrast, for the Traveling workshop, facultg diot readily recall their
experiences. As described in Chapter 3, the regpats was lower (16%) for identifying
willing interview participants from two departmentfio participated in only the
Traveling workshop. However, at two sites faculity aecall productive workshop
experiences which laid the groundwork for posithanges. Institutional factors at both
of these sites led them to apply to the progranth Bbthese sites also included Early
Career participants. The two sites where faculppried weaker effects from the
Traveling workshops had less involvement in otheysgience faculty development
initiatives. In addition, both of those sites repdrdepartmental dynamics where the
department was less connected as a group.

The current study advances knowledge of STEM fgaévelopment related to

curricular and teaching reform in several waysst-the cases characterize how faculty

185



discourse related to teaching can promote adopficmproved teaching practices. The
case study approach allows the particularitiehefdontext of each department to shed
light on how these conversations play out and aregived by faculty relative to their
teaching practices. These findings suggest multiyalgs that faculty development
programs could play a role in fostering faculty wersations related to teaching. First,
faculty development programs should provide opputites during the programs to
practice and learn the value of such conversati®esond, faculty development that uses
a one-time workshop approach should address haveipants will be supported in
making changes following the workshop event. Theesalemonstrate how a one-time
workshop approach with sufficient intensity ancewgince can foster lasting supportive
networks. Third, the cases suggest that departntiesittsire saturated with a large
proportion of participants in faculty developmemitiatives are enabled in ways that
permit barriers to strong teaching to be address@tgreater success.

The goal of many faculty development programs atshanging faculty
teaching practices. This study focused on perceptid contextual influences related to
the adoption of active learning pedagogies, rdtmem the process of measuring
instructional practices. Existing studies suggleat faculty may not accurately report the
amount of active learning pedagogy they employ (Ellay et al., 2011; Borrego et al.,
2013; Henderson & Dancy, 2009). Future researcigagesould examine the
relationship between enacted teaching practicesrensgocialization patterns identified

in this study.
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The Role of Evaluation in Faculty Development

The knowledge gained from this study demonstriades context-sensitive
evaluation can illuminate promising practices aluitdy development. Faculty were asked
to recall workshop experiences in their distant.paarly Career workshop faculty had
participated in a workshop approximately two toltwgeyears before the time of the
interview. Traveling workshop faculty had partidipa in a workshop about five to six
years before the time of the interview. Becauséaeit time had elapsed from the time
of the workshop, the researcher was able to iryatstihow workshop experiences had
persisted in influencing participants. This pergdth greater understanding of the role of
lasting networks and how those networks suppogedlfy practices. These findings
suggest that funding agencies may want to consadierspective program evaluations
rather than relying on funding strategies thattlievaluations to more immediate
measures.

The study used a case study methodology that allal@eper examination of how
environmental context influences participants’ dexi making about teaching. Debra
Rog (2012) identifies five areas of context th&¢etfevaluation practice, including
problem context, broader environment context, eatedn context, decision-making
context, and intervention context (p. 28). Rog abtarizes decision-making context as
how a given evaluation can best serve decision makanaking decisions with
confidence. In contrast, this study examined thestlen-making context from the
participant perspective within the environmentaitext. In addition, the study examined

the decision-making context of the department.
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The findings suggest that the decision-making cdrdéthe department may
influence department-wide changes related to tegchVith the Traveling workshop
approach, the intervention context and the depantohecision-making context overlap.
The findings suggest that the success of the Tiray@lorkshop intervention may in part
be dependent on the existing departmental decrsi@king context. Moreover, the
findings suggest how factors related to environmlerintext can influence the problem
context. Understanding contextual relationshipsteetter inform evaluation design and
data collection. In this way, the study demonsg&iew context-sensitive evaluation can
illuminate ways in which one dimension of contexates to other contextual
dimensions.

This study identified areas of data collection tefleto context that conveyed
more meaning than standard demographics suchtéstios type. Evaluations could
collect data in areas related to factors that fgquerceive as influencing their ability to
adopt active learning pedagogies. Data collectreasinclude data surrounding the
teaching practices and teaching loads relatedriergeéeducation/introductory courses,
descriptions of the ways in which teaching is faetinto departmental hiring decisions,
and the role that student evaluations play in deassrelated to faculty merit evaluations.
The study suggests that each of these factors evaarsomething about departmental
values toward teaching. Evaluations could colletadelated to these factors prior to
faculty involvement in faculty development actiggi Evaluative knowledge about these
aspects could help characterize participants’ cteways that could inform program

design.
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Conclusions

From the six cases, the study concludes that twin faators related to
departmental context influence the ability of fagub adopt active learning practices.
The results of this study suggest that having dpipdres to deliberate and discuss
teaching innovations, a network of colleagues uatterg the same changes, and a
supportive reward structure would lead to widernim of practices. It suggests that the
opportunity for faculty to engage in informal, régyuconversations with departmental
colleagues served to promote the adoption of nashiag approaches and ideas. The
cases identified how courses taught among sevepartment members became focal
points for these teaching conversations. It illuatéd ways in which decisions about
hiring were emblematic of the value each departmpkmed on improved teaching. In
addition, these findings identified a relationshgiween the characteristics of department
decision making and the department's ability t&l@aprogram-wide pedagogical or
curricular challenges. The traits that distingudstiee interactions of these departments
replicated many of the departmental norms idetwtifig the few studies of the influence
of department context on teaching practices.

In addition, the study illustrated how the waysvimich faculty reward structures
recognize teaching can impede the adoption of adéd@rning pedagogies. The current
study concluded that the ways in which teachingtpra was measured, valued, and
incentivized by institutions inhibited risk takimgteaching. The findings corroborated
existing studies that identify the limitations dfident evaluations as a primary measure

for teaching. Moreover, it identified an institutel dissonance between the intent of
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valuing teaching and the measure put in place. Vitisitutions measure teaching
through student satisfaction, the findings ideatifhow such measures provoke
unintended consequences that limit teaching innawgst

The study revealed implications related to institual policy, faculty
development, and the role of evaluation. Conters#iwe evaluation uncovers how
programs, policies, and practices related to STHBMeugraduate education are situated
in a shifting landscape. Evaluators share respditgitor understanding how and why
the adoption of active learning pedagogies in um@deiuate STEM education is not
succeeding. With less effective teaching beingiibren, the next generation of science
learners may be limited in reaching their potentader-increasing global challenges
related to climate change, energy and resourceudiigs, food insecurity, and
environmental degradation, raise the urgency oégimg learners and preparing students
to meet these challenges. Tackling these challengés future is only possible when
STEM instruction succeeds.

In conclusion, the cases in this study reveal tgdalvested in teaching, but
constrained by the limitations of their context. dee key informant observed "there was
this sort of despair . . . like there's so litéevard or . . . external valuation of this thing
[teaching] that we internally value so highly."STEM faculty development is to succeed
in improving teaching practice, then institutiotedders and funding agencies need a
greater understanding of how faculty context shgpastice. Evaluation stands ready to

play its part. Evaluators have an obligation totdbate to more enlightened change.
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With context as a guide post, evaluation illumisatew paths for decision makers to

tackle barriers and make excellence in STEM tearpossible.
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Appendix A: Invitations to Participate

Invitation to Participate in Research
Subject: Request from On The Cutting Edge | Bugddtrong Geoscience Departments

Dear Name,

| am writing to ask for your participation in a pteinterview which will help me
complete my dissertation studies. The study indudmited, highly select set of faculty
who meet the criteria for this study, which incladeu.

| was particularly interested in hearing your ifgggabout teaching because of your
disciplinary background in as wely@s past participation in
workshop in ___. The study investigates how depamtal and institutional context may
influence faculty teaching approaches.

| am hoping that you would be willing to participah a 30-45 minute phone interview to
learn more about your teaching strategies andhtsig

| am available to conduct interviews between 9:0@awh 5:00pm (CST) Monday,
Tuesday, Thursday, or Fridays. | can also schealliraited number of interviews before
9am OR after 5:00pm (CST). Please let me know guossible dates/times that works
well for you.

If you are willing to participate, please know tlyaur name will not be used in any
reports. | will assign identifiers to each intewiand piece of data so that no personally
identifiable information is available. Responsel la@ anonymous to the extent that your
comments do not provide identifiable information.

| would appreciate your response by . Thankfgoyour consideration.

Ellen Iverson
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Invitation for Key Informant to Participate in Research
Subject: Request from On The Cutting Edge | Bugddtrong Geoscience Departments

Dear Name,

| am conducting a study to investigate how depamtaieontext may influence faculty
teaching approaches. This study is to fulfill taquirements for my dissertation studies.

| contacted you because of your past involved en@m the Cutting Edge Early Career
workshop and as a recognized leader in the fielgeokcience education.

As part of my dissertation work, | am interestedliscussing my preliminary aggregate
findings with key informants, like yourself. | anriting to see if you would be willing to
participate in a telephone interview (30 to 40 ns). | am hoping to conduct these
interviews during the week of

If you are willing, | would share a short summancdment with you prior to the call.
Then, | would gather your insights and interpretagi

The aggregate findings are from an interview stwtlich included former participants
from On the Cutting Edge Geoscience Early Careekstmp and from the Traveling
workshops for the Building Strong Geoscience Deparits program.

| am available to conduct interviews between 9:0@ach 5:00pm (CST) Monday to
Friday. | can also schedule a limited number tdriviews before 9am OR after 5:00pm
(CST). Please let me know if there are times thekn# that might work for
you.

Thanks so much for your consideration.

Ellen Iverson
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Appendix B: Protocols

Case Study Interview Protocol

Introduction

Hello, this is Ellen IversorDoes this time still work for you for the interview

As | shared in my email and on the consent fornhyba signed, | am conducting a study
to investigate the influences of departmental cdarie faculty members’ ability to adopt
active teaching strategies. This study is to futfie requirements for my dissertation
studies.

| contacted you because records show that youqurslyi participated in thAME OF
WORKSHOP AND DATE OF IT

The interview will take no more than an hour. Wkt work?

Great, | am going to ask you a series of questdnosit your teaching experiences at
NAME OF INSTITUTIONOnNe aim of the study is to understand what factopport the
use of active learning teaching strategies by fgculvas particularly interested in
geoscience because of the varied disciplines Hratrtake up different departments.

I'd like you to answer as honestly and as candidlyossible. As you know from the
consent form, your name will not be used in anyrep would like to audio record our
conversation and transcribe it later. Is that okéip you? Any other questions before we
get started?

Timing Protocol questions:

7 minutes 1. First, I would like to start by talking about yaaching. |
would like you to think of a time in teaching whgou felt
most energized, alive, most fulfilled. What madat tieaching
experience memorable?

[wait time]
Please describe that teaching moment.
How does that moment align with your philosophyezfching?
Prompts as neededWhat were you doing in the classroom? How
were students responding or engaged? What insypinedb try this
approach? Is there anything about the classroortexbthat is
important for this approach to be effective? Hod tihie
NAMEOFPROGRAM influence you in any way with this
approach?

[Depending on whether the moment is aligned witivadearning
pedagogies]

Would this style of teaching be your preferred apph? What
prevents you from using this approach more fredyent

5 minutes 2. a) Now switching gears a little, how do your netkwof
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5 minutes

3 minutes

10 minutes

colleagues support or influence your teaching? éNohey
may have alluded to colleagues in previous quekstion

[wait time]

Prompts as neededHow do colleagues influence your
decisions about teaching? Tell me about those &ind
conversations. Who are those colleagues (are tleeylars of
your department, disciplinary community, or ingdiba)?

b) Your research is in (climate science, lilngyp,
oceanography, geology, environmental science). RHave
your disciplinary colleagues influenced your teaghpractices?

. Now I'd like focus more on your department. So, hiew

teaching valued or recognized?
[wait time]

Prompts as neededHow does your department view
innovating and trying new teaching approaches? Howew
faculty members come to understand your department’
philosophy toward teaching? How is teaching factonto
promotion and tenure? What barriers to teachirgtedl|to your
department or institution have you experienced?

Now, this may not apply to your situations butiéte are
differences in how different faculty member thirdoat
teaching in your department, how are they expreasdd
addressed?

[wait time]

Prompts as neededHow do disciplinary differences influence
different department colleagues’ approaches andgophies
about teaching?

In your opinion, how would you describe the profesal sense
of community in your department? [wait time]

Prompts as neededHow would you describe the faculty in
your department right now as a group? How do disapy
differences within the department influence thesseof
community? Who are the opinion leaders among yaculty
and why? Do faculty members participate in majarislens
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3 minutes

5 minutes

5 minutes

about curricular programs as well as the day-tod&nisions?

[If not already addressed in how they have respomale
previous questions about influences and colleagDesyhat
extent, and in what ways, is teaching valued at ymatitution?
In what ways has your institution influenced yoem¢hing?
[wait time]

Prompts as neededHow have you been supported? What
barriers do you perceive?

[Depending on how they responded to Question 2{v No
coming back to your teaching. When you want tastrsnething
new in your teaching, what inspires you? How do kgauin
about new teaching strategies? Tell me more ajomurt
learning process. [wait time]

I'd like to return to your involvement in [the EarCareer
workshop or Department workshop. [wait time]

[Depending on what was shared earlier in interview]

Can you tell me more about your experience? In wiagts has
[the Early Career workshop or Department workshop]
influenced you [or your department] ?

Prompts: Would you be where you are now without that
involvement? How is life different as a result ofuy
participation?
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Key Informant Interview Protocol

Introduction

Hello, this is Ellen IversorDoes this time still work for you for the interview

As | shared in my email and on the consent formhyba signed, | am conducting a study

to investigate the influences of disciplinary cuduinstitutional culture, and departmental

culture on faculty members’ teaching beliefs, téaglstyles, and their teaching practices.

This study is to fulfill the requirements for mysdertation studies.

| contacted you because [you are the Principaldiigator for xxx] OR [you are a

recognized leader in the field of geoscience edmicht The interview will take no more

than 45 minutes. Will that still work?

Great, as | shared in the email, | am interestg@ur observations about the preliminary

findings from the study. You are particularly knedfje about [the program] or [the

geoscience education community] . For that reasam ysights and interpretations are

of interest.

Did you have a chance to review the preliminargifigs report? If not, | am happy to

take a few minutes to review it.

I'd like you to answer as honestly and as candidlypossible. As you know from the

consent form, your name will not be used in anyrepgNo identifiable information will

be shared. | would like to audio record our coeagon and transcribe it later. Is that

okay with you? Any other questions before we gattet?

Timing Key Informant Interview Questions

5 minutes Reviewin¢he case findings about departmental socializatimhimproved
teachingwhat surprised you the mod®Pompt: How is it different than
what you expected?

So is that drawing from your own personal expemeincyour
department or from your experience in the comma@nity

10 minutes | want to shift gears and ask what @speunediately struck you with
the findings as presente®Pompt: How is it different than what you
expected? [For Program Leaders]How do the findiefjsct the
philosophical guiding principles of the faculty édspment program?

5 minutes What are your impressions of the findirgdated to the two faculty
development programs? Prompts:

10 minutes In thinking about what you learned almimg a leaderin [ ], if you
were involved with a group in designing a new facdevelopment
program in geoscience, what considerations do lymk are important
for fostering changes?

5 minutes Any other observations that you havelthave not asked about?

Thank you so much for your willingness to parti¢ga
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Appendix C: List of Document Artifacts

Department and Institution Listing of Documents

Department

Marble

Copper

Jasper

Gabbro

Olivine

Granite

Documents

Department newsletters (2014, 2015); Stratelgn; History and Degrees
Awarded; Institutional Quick Facts; Institutionaision, Mission, and Values;
Institutional Strategic Positioning, Admissions ¥a

Department newsletters (2014, 2015); GedEiggient Handbook; Facilities
Description; Program description; Institutional téiy, Mission, and Values;
Institutional Degrees; About the Institution

Department mission statement; Departmegtams description; Outreach
program description; Career profile descriptiona@s awarded descriptions;
Two presentations from the American Geophysicabdninstitutional
History; Institutional Mission and Vision; Instifahal Quick Facts
Department Position Statement; Departmetddmes Assessment Matrix;
Department Mission Statement; Department Facil@iescription; Department
Newsletter (2010); Career Profile; Institutionakthing and Learning
Resources; Institutional Mission and Strategic Pliastitutional Quick Facts;
NSF Award Search

Department Overview and Mission Statem&spartment Newsletter (2012);
Facilities Overview; Description of Center; Destiop of Lab; Letter from
Chair; Career Profile; Institutional Mission andj@diives; College Mission,
Vision & Goals; Teaching and Learning Center Dgxn; Institutional
Quick Facts; Institution History

Department Overview and Mission Statemngntergraduate Description of
Courses and Syllabi; Facilities Description; InggtDescription; Institutional
Campus Map; Institutional Mission Statement; Ingiinal Quick Facts
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