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ABSTRACT

Although knowledge about effective teaching and learning exists, and theories of change
strategies are considered, the lack of the understanding of the behavior of engineering faculty
during curricular change remains a major contributor against robust efforts for change. In
this work, faculty adaptability is conceptualized as self-regulation during curricular change.
Faculty participants were recruited from two divergent curricular change contexts: one that is
prescribed with interdependence while the other is emergent with uncertainty. In this study,
attitude toward context’s strength is conceptualized along the four dimensions of clarity,
consistency, constraints, and consequences of the context, while faculty’s self-efficacy and
willingness for adaptability are conceptualized along the three dimensions of planning,
reflecting, and adjusting. This study uses a mixed method, quantitative-qualitative, sequential
explanatory research design. The quantitative phase addresses the question of “How does
faculty group in the first context differ from faculty group in the second context in terms of
self-efficacy and willingness for planning, adjusting, and reflecting?” The qualitative phase
addresses the question of “How do faculty respond to curricular change, as exhibited in their
activities of planning, adjusting, and reflecting during change?” Findings point to differences
in patterns of correlations between attitude toward context with both self-efficacy and
willingness across the two contexts, even though analysis showed no significant differences
between attitude toward context, self-efficacy, and willingness across the two contexts.
Moreover, faculty participants’ willingness for adjusting, in both contexts, was not correlated

with neither attitude toward context’s clarity nor constraints. Furthermore, in the prescribed



context, Group A faculty (self-identified as Lecturers, Senior Lecturers, or Adjunct Faculty)
showed higher willingness for planning, adjusting, and reflecting activities, compared to
Group B faculty (self-identified as Assistant, Associate or Full Professors). Also, in the
prescribed context, Group A faculty showed no overall significant correlation with attitude
toward context. This study has implications on the way change is conceived of, designed,
and implemented, when special attention is given to faculty as key change agents. Without
the comprehensive understanding of the adaptability of faculty as key change agents in the
educational system, the effective enacting of curricular change initiatives will remain

unfulfilled.
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CHAPTER 1
INTRODUCTION

1. Calls for change in engineering education: Enabling change agents
1.1 Change in response to contextual demands
Calls for change in engineering education has constantly been shaped by “changing times
and paradigms” (Felder, 2004, p. 32). The context within which engineering graduates are
educated, and are expected to contribute to in the workplace, has always been a dominant
factor in frameworks for calls for change (Jamieson & Lohmann, 2009). Characteristics of
the context such as the influence of the global economy, the knowledge-based economy,
changing demographics, increased integration among engineering disciplines and
environmental factors are just some examples (Katehi et al., 2004). In many of the national
reports that call for change in engineering education, the lack of preparation of engineering
graduates to address the challenges of a changing world are cited (e.g., Duderstadt, 2008;
National Academy of Engineering [NAE], 2004, 2005; National Research Council [NRC],
2007; National Science Board [NSB], 2007; Nielsen, 2011). The reports do not only cite the
quality of outcome but also point the to the lack of comprehensive understanding of the
learning process (e.g., “NAE”, 2005) affecting both the design of the engineering curriculum

and the delivery of the curriculum (Duderstadt, 2008).

1.2 The focus on the “what” not the “how”

In addition to characterizing the problem, national as well as international calls for change,
tend to provide solutions in the form of recommendations. Proposed recommendations
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include addressing pedagogy issues, such as student-centeredness and authentic learning
experiences, which integrate into the curriculum the humanities, global competencies, and
teamwork and communication skills (Borri & Maffioli, 2007; King, 2008; Nielsen, 2011).
However, challenges exist in implementing these recommendations (Borrego, Froyd, & Hall,
2010; “NSF”, 2008). Recommendations characterize what engineering education should look
like with little attention to Aow to implement change (“ASEE”, 2009). See, for example, a list
of recommendations provided by the ASEE report on Creating a culture for scholarly and
Systematic innovation in engineering education (2009), Table 1. The suggested actions are listed for
engineering faculty, chairs and deans. The recommendations are provided in broad terms
without clear articulation of the realization process of these aspirations. Investments in
understanding effective pedagogies have been made (Borrego et al., 2010; “NRC”, 2012;
Prince & Felder, 2006). However, challenges continue to exist for faculty to adopt and scale
research-based pedagogies and interventions (“ASEE”, 2009; 2012; “NRC”, 2012;
“PCAST”, 2012). The same ASEE report (2009) includes the following quote about the
hardest part of change:

““The hard part of being adaptive and innovative is that often it forces us to change

ourselves, our environments, or both. These changes can evoke strong emotions and

take us away from our momentary efficiencies and comfort zones by forcing us to

unlearn old skills, [and] tolerate momentary chaos and ambiguity in order to move
forward...” (Bransford, 2007, p. 2)”



Table 1. Suggested actions for individuals in the educational system, including faculty,
offered as recommendations for change in engineering education. Suggested actions often
lack clear mechanism for implementation. (“ASEE”, 2009)

Stakeholder Suggested action
Engineering faculty, e Link engineering education practice and research
chairs, and deans e Support and recognize educational innovation

e Prepare future faculty

e Integrate the curriculum

e Promote learning through entrepreneurship
e FEducate the global engineer

e Develop leaders

e Promote learning through service

e Enhance faculty experience

1.3 The need to understand enablers and barriers for individuals to change

Two related factors that contribute to the challenge of implementing change are the szatus-
guo, represented by organizational structures and systems that make up the educational
process (Borrego et al., 2010; “NSB”, 2007) and change agents, represented by faculty and
administration leaders who are willing to embrace change efforts while viewing them as
scholarly-sound and as based on research (Borrego & Henderson, 2014). In the past, the
problem of enabling faculty and administration leaders to emerge as change agents to change
the status quo has been characterized as a “shift” in emphasis from teaching to learning
(Seymour, 2002) and as “maintaining balance” between theory and practice (Reynolds &
Seely, 1993; Seely, 1999). However, efforts to guide faculty and administration leaders in the

change process remain implicit (Borrego & Henderson, 2014).



2. The role of individual stakeholders in curricular change efforts
2.1 Models for change
In order to effectively implement proposals for curricular change, a careful understanding of
the relationship between stakeholders and the curriculum is necessary. Henderson et al.
(2010, 2011) developed a categorization of strategies used to create change in STEM
education, Figure 1. Based on their categorization, which is developed after reviewing 191
journal articles published between 1995 and 2008 on the topic, change strategies can be
mapped into one of four categories. The categories can be organized along two criteria. The
first criteria, represented by the vertical axis in Figure 1, focuses on the aspect of the system
to be changed. Pedagogical change made by #ndividual taculty (upper left of this dimension)
can be the most obvious form of change. Notably, changing the environment and structure of
the educational system (lower left of this dimension) involves interaction between the
curriculum and faculty. The second criteria, represented by the horizontal axis in Figure 1,
focuses on the intended outcome. Reflective changes made by individual faculty (upper right
corner) can result in ewzergent changes; similarly, developing a shared vision (lower right
corner). Alternatively, using a prescribed set of textbook and materials can result in a

preseribed intended outcome (lower end of this dimension).
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Figure 1. Based on the work of Henderson et al. (2011), change theories can be mapped into
one of four categories of change strategies. Figure adapted from Henderson et al. (2011).
The categorization by Henderson et al. (2010, 2011) is consistent with other efforts
to categorize theories of change (e.g., Amundsen & Wilson, 2012) and has been utilized by
Borrego & Henderson (2014) to identify ways to increase the use of evidence-based teaching
in engineering education. Most importantly, the framework highlights the efforts of faculty
as agents for change in all four categories. However, while the several theories are provided
as suggestions for change patterns in engineering education, the link between faculty (as
active agents for change) and the curriculum (as an embodiment of many of the assumptions
of the educational system) remain implicit. In the following discussion, an analysis of the

relationship between stakeholders and contexts in models of curricular change is provided.



2.2 The link between the individual and the curriculum in models of change

Consider the first category in Figure 1, disseminating pedagogy. This category represents change
strategies that focus on faculty members as individuals. Such strategies include highly
structured interventions (Seymour, 2002) provided to faculty members to implement and
assuming they have limited time to reflect on their teaching (Borrego & Henderson, 2014).
This change strategy uses the diffusion framework developed by Rogers (2003):
Awareness—Interest—Evaluation—Trial—Adoption. While it is necessary to develop
awareness within individual faculty about skills beyond their experiences, the strategies may
not be implemented in the curriculum appropriately or conform with traditional curricula
(Besterfield-Sacre, et al., 2014).

The second category developing reflective teachers is based on the literature of reflective
practice (e.g., Schon, 1983, 1987; Zeichner & Liston, 1987). This category of change
strategies has the characteristic of being emergent. Although faculty may develop ownership
of the emerged practice in the curriculum, a faculty may face the dilemma of not being
rewarded using this approach, especially when such practices are not always grounded on
educational research. At the same time, practicing reflection, as a member of a faculty
community, may be effective in impacting and supporting a group of faculty (Borrego &
Henderson, 2014).

The third and fourth categories in Figure 1 represent change strategies which are
intended toward changing the environment or the structure of the educational system.
Faculty may engage in these efforts at different levels. In the third category, for example,

they may adopt or subvert proposed policy changes. While steps for developing a new policy
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may engage faculty if quality evaluation and assurance processes are followed (Ewell, 1997,
Rhoades & Sporn, 2002), the actual implementation may be complicated as the coupling
between the administration and the faculty community is not always clear (Besterfield-Sacre
et al., 2014). Furthermore, the development of a shared vision among faculty (fourth
category) with regard to the environment or structure of the educational system is both a

resource-intensive endeavor (Nonaka & Takeuchi, 1995) and may lack a clear guidance for

realizing (Dill, 1999; Senge, 2000).

3. Faculty roles and contribution to curricular change

3.1 The complexity of developing an “ideal curriculum”

The engineering curriculum went through different waves of transformation (see, for
example, Seely, 1999, 2005; Seymour, 2002; Wankat, 2004). A common theme has been
bridging the gap between the preparation of graduating engineers and the needs of the
workplace (Seely, 2005). The question of the fit between engineering faculty, with their focus
on engineering science, and their ability to translate the theoretical applications in ways that
are effective for preparing engineers has always been of concern (Walker, 1989). In the past,
in most engineering curricula, students did not interact with engineering faculty until late in
their sophomore year. Initial efforts to focus on design courses in the first year in the
curriculum was an attempt to allow students to interact with engineering faculty early in the
curriculum (Agogino, Sheppard, & Oladipupo, 1992; Pavelich, Olds, & Miller, 1995). At the
same time, challenges started to emerge to effectively integrate design into the engineering

curriculum (e.g., Crawley, 2002) and to identify effective ways for assessment (Dym et al.,
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2005). Some faculty were comfortable engaging in a pedagogy based on project-based
learning (PBL) (Smith et al., 2005), and employers started to recognize the qualities that PBL
provides for students, including communication, teamwork skills and interest in life-long
learning (Oakes, Coyle, & Jamieson, 2000; Smith, 2004).

The constantly changing nature of the engineering curriculum, in concert with
economic, social and global contexts, continuously call for engineering faculty to adapt, by
incorporating new content and utilizing effective educational interventions. A recent study
on The Global State of the Art in Engineering Education identified features that distinguish current
leaders and emerging leaders in engineering education by comparing their different curricular
approaches (Graham, 2018). Some of the identified curricular features included design and
make-based learning, collaborative cultures, academic rigor in the engineering fundamentals,
multidisciplinarity, work-ready environments and self-directed learning (Graham, 2018).
Additionally, pedagogical features associated with current leaders included “technology-
based extra-curricular activities” and “emerging capabilities in online and blended learning”
(p- 30). The expansive and evolving nature of the engineering curriculum, in terms of both

content and form, points to the changing nature of the role of faculty.

3.2 The role of faculty in curricular change

As illustrated in the previous discussion, many of the change calls are initiated as external
factors making influence on the engineering curriculum. However, the actual realization of
these calls falls upon the engineering faculty as change agents. Without the contribution of

faculty, the implantation of change is not robust (Besterfield-Sacre et al., 2014). Faculty are
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being asked to engage in structured change efforts (Henderson, Finkelstein, & Beach, 2010),
to work together in interdisciplinary groups (Henderson et al., 2008) and to become partners
in the change process (Henderson & Dancy, 2008; Henderson et al., 2010). However, while
there is a recognition of the fundamental role that faculty play, no sufficient attention has
been given to their adaptability in response to change.

Individual characteristics have been identified as a constraint on faculty’s willingness
to engage in change (Murray & Macdonald, 1997; Norton et al., 2005; Prosser & Trigwell,
1999). Furthermore, the reward system and the already existing expectations in the
engineering disciplines have been brought into attention as barriers to change (Besterfield-
Sacre et al., 2014). Faculty have an individual agency to make decisions that is not usually
attuned to in change proposals (Kezar & Eckel, 2002; Wejnert, 2002). Different change
proposals assume immediate adoption from faculty, when in reality the lack of willingness to
adapt, or only superficial adoption results in ineffective change (Henderson, 2005;
Henderson & Dancy, 2005; Seymour, DeWelde, & Fry, 2011). Table 2 lists aspects of the
role of faculty that are not considered early in calls for change and end up being considered

as barriers for change.



Table 2. Attributes of faculty conceived in the literature as barriers to change.
Faculty attributes that are cited as barriers to change

e  Expectations of content coverage

e Limited instructor time

e Lack of training

e Departmental norms

e Dealing with student resistance

e Dealing with class size and room layout

e Time structure

e Institutional reward system

e Institutional culture

e Research priorities

4. Purpose of this study and map of the dissertation

Although knowledge about effective teaching and learning exists, and theories of change
strategies are considered, the lack of the understanding of the behavior of change agents, as a
unit of analysis, during the process of change, remains a major contributor against more
robust change efforts. Without the comprehensive understanding of the adaptability of key
change agents in the educational system, and as they respond to dynamic and changing
contexts, the effective enacting of curricular change initiatives remains unfulfilled.

Opverall, while change strategies consider various stakeholders, the central role that
faculty play during the process remains generic and perspective without emphasis on bow
faculty actually respond to calls for change. The ability of the individual faculty to respond to
change has not been thoroughly addressed in the literature. Calls for change assume
immediate adoption from faculty, overlooking their independent decision agency and their
willingness to partner in enacting and evaluating change efforts. Without the understanding

of the individual response behavior of faculty during change, change proposals will continue

to be incomplete and have insufficient impact.
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The overarching purpose of this study is to enhance our understanding of the
relationship between faculty a#titude toward the context of curricular change and se/f-¢fficacy in and
willingness for adaptability in that context. In the broader view of this research, adaptability is
compared in two contexts: one that is motivated by the “proactive” desire for improvement
of the curriculum; and another that is motivated by the “reactive” response to change in the
environment. The first context (Context I)—integrating the entrepreneurial mindset in the
engineering curriculum—is characterized as being highly interdependent, requiring
combining efforts in a collaborative behavior, as opposed to individualized faculty tasks and
roles. The second context (Context II)—curricular change in response to the COVID-19
pandemic—is characterized as one that is highly uncertain, requiring emergent work roles
from faculty, as opposed to formalized work roles.

Chapter 2 characterizes the problem by mapping the space of what we know about
curricular change and adaptability of individuals. It also characterizes the problem in terms
of useful theories and concepts that shaped the design of this study. Chapter 3 describes the
research design used in this study, with the rationales for decisions made and an assessment
of quality considerations. The matching between the phenomenon under study and the
research design is detailed, along with collected data and analysis methods. In Chapter 4 the
results from the quantitative analysis are shared, and in Chapter 5 the qualitative findings are
shared. In Chapter 0, the results are discussed with an effort to explain their meaning, situate
them in the literature landscape, and highlight their implications. Finally, in Chapter 7, the

conclusions are provided as they respond to the posed research questions.
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CHAPTER 2
LITERATURE REVIEW AND CONCEPTUAL FRAMEWORK
1. Characterizing the relationship between change at the course-level and
change at the curriculum-level

1.1 Forms of change

A course can be defined as “a unit of instruction in which a group of students are taught by
one or more teachers” (Stark, 2000, p. 436). In higher education in the United States, courses
represent the building blocks of the curriculum (Dressel, 1965) where a course is scheduled
typically to meet one to four hours a week over a ““quarter’ (often ten weeks) to a ‘semester’
(usually 14 to 15 weeks)” (Stark, 2000, p. 4306). In the undergraduate curriculum, full-time
students enroll in three to five courses each quarter or semester (Stark, 2000). Historically,
the notion of a credit hour has been emphasized in the US since the eatly 20th century
(Huthcnenson, 1997; Levine, 1978). The links between the different courses is referred to as
the structure of the curriculum (Lattuca & Stark, 2009). According to Bergquist et al. (1981),
most of efforts of curricular change tend to focus modifying the structure of the curriculum,
which includes adjusting course offerings, recombining topics from sets of courses or
changing required credit hours for graduation. In engineering education, for example, the
Mann’s report (1918) discussed the suitable number of credit hours in the engineering
curriculum and the variation of topics. Similarly, The Engineering of 2020 report discussed the
restructuring of the curriculum (“NAE”, 2004). A more structured analysis, however, of
forms of curricular change is offered by Toombs & Tierney (1991) who observed three

forms of curricular change: mwodification, integration and transformation.
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In the sections below, these three forms of change are discussed with emphasis on
characterizing the course-curriculum change relationship. Illustrative examples from change
in engineering curriculum are provided for each form. There are different models and
strategies for curricular change; the focus in the discussion below is on the mentioned three
different forms of change because they are common in all models and strategies, and

because of their relevance here to the discussion on the course-curriculum relationship.

1.2 “Modification” as a form of course-curricular change

In the modification form of curricular change, change happens primarily at the course-level
where new knowledge are being accounted for by adapting to new theory or professional
practice. This form of change emphasizes positivism and reductionism in the specialization
of professions (Clark, 1983). New knowledge in this form is compartmentalized (Hopmann,
1991) within specific boundaries; these specific boundaries will end up defining academic
disciplines and the relationships between them. In engineering education, modification as a
form of curriculum change is the most common as new advances in technologies and
changes in the practice always call for the incorporation of new theory and professional
practice. Consider, for example, the increased emphasis on the human element in design and
engineering, starting to emerge in the Grinter report (1955), or, The Engineer of 2020 report,
which in 2004, was calling for engineering curricula to address in courses the outlook of then
future year of 2020 with regards to both the positive and negative byproducts of technology
(“NAE”, 2004). In this form of change, making modifications at the course-level is assumed
to represent change at the curriculum-level.
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1.3 “Integration” as a form of course-curricular change

The 7ntegration form of curricular change counteracts the reductionist approach of the
previous form. As a form of change, zntegration calls for unity, synthesis and the avoidance of
fragmented structures of knowledge (Clark & Wawrytko 1990). The integrated curriculum
received special attention in the 1980s and the 1990s (Boyer 1987). However, Toombs &
Tierney (1991) noted that proposals for integrated learning tend to focus only on “a segment
of the total curriculum, one constellation of courses” (p. 8). In engineering education, the
1990s, for example, witnessed the rise of calls to integrate engineering design with the
engineering sciences (Dym et al., 2005). Other recent examples are the integration of
sustainability into the engineering curriculum (e.g., Guerra, 2017; Thurer et al., 2018) and
integrating the entrepreneurial mindset (Context I of this study; e.g., Bekki et al., 2018;
Kriewall, Mekemson, 2010). In this form of change, integrating content in a segment of

courses in the curriculum is assumed to represent change at the curriculum-level.

1.4 “Transformation” as a form of course-curricular change

The transformation form of curricular change is characterized as one that is built upon
extensive debates and negotiations among stakeholders on the purpose of the curriculum
and how to achieve this purpose (e.g., Jamieson & Lohmann, 2009). Transformation is
associated with the emergence of new issues, the impact of which is not always well-defined
(Toombs & Tierney, 1991). While the need for new ways to deal with these issues are clear,
“the process of curricular change and the breadth and depth of the challenges in such a
setting are different and somewhat unfamiliar” (Toombs & Tierney, 1991, p. 9). This form
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of curricular change tends to be largely influenced by external factors that impact the
curriculum (Lattuca & Stark, 2009). An example of calls to transform engineering education
is the report by the National Science Board to address the emerging needs of the engineering
workforce (“NSB”, 2007). Similarly, the Changing the Conversation study engaged multiple
stakeholders to provide a unique perspective on repositioning the perception of engineering
in the society (“NAE”, 2008). Context II in this study (curricular change in response to the
COVID-19 pandemic) is an exemplar of this form of change, where the external, global
influence of the pandemic is calling for unprecedented efforts for change. Transformative
change in Context II has new dimensions of change in terms of breadth and depth, on the
curriculum as well as the entire educational process (“ASEE”, 2020). In this form of change,
transformation is more than an issue of reorganizing or restructuring the curriculum, as the
purpose-means of the curriculum are being redefined (Andersen, 1987). In transformation as a
form of curricular change, the course-curriculum relationship is more complex as
transformation involves the purpose of education in the profession, acceptable pedagogy to

match practice expectations, and a larger agenda to address ethical or social responsibility

(Toombs & Tierney, 1991).

1.5 Summary

While faculty appear to be making changes at the course-level in both Contexts I and II of
this study, their behavior and activities actually exist as a response to external change taking
place at the curriculum-level. As discussed in this section, faculty course-level efforts in

Context I are in response to initiatives in zutegration of EM into the curriculum promoted by
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the administration; while faculty course-level efforts in Context II are in response to
transformation caused by the global pandemic and impacting the entire curriculum. Because
the focus in this study is on faculty as they adap? o change impacting the curriculum or
segments of the curriculum, studying their behavior as they respond to change at the course-

level will help answering the research questions in this study.

2. Decision points in the curriculum as an “academic plan”
Different models for academic planning have been developed (e.g., Axelrod, 1968; Dressel,
1971, 1980; Mayhew & Ford, 1971) each calling for incorporating viewpoints from multiple
stakeholders in critical decision points affecting the curriculum, short-term and long-term
(Conrad & Pratt, 1983). For example, Dressel (1966) identified “specific points of attack in
curriculum and course revision,” including course offerings, number of credit hours, course
enrollments, overlapping course content and face-to-face hour requirements. In this study,
the model of shaping the academic plan as proposed by Lattuca & Stark (2009) is used to
study faculty adaptability. The reason for choosing this model is that it looks beyond the
planning of curricular elements to address contextual influences on academic plans. Because
this study explores faculty adaptability in two divergent contexts, this framing is appropriate.
In Figure 2, eight decision points in academic planning are described. In Table 3,
these decision points are mapped to their presence in faculty behaviors in Contexts I and 1.
These decision points are used in the operationalization of the curriculum as an academic
plan in this research design. The connection between each decision point and the two

contexts of this study are highlighted. The details of the operationalization of these decision
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points in this research design are provided in Chapter 3. More specifically, the mapping
between the phases of self-regulation in adaptability and faculty behavior and activities are

discussed in-depth as aligned with the eight decision points discussed here.

+ Purpose: knowledge, skills, and attitudes to be learned

« Content: subject matter selected to convey specific knowledge, skills
and attitudes

+ Sequence: an arrangement of the subject matter and experiences
Planning . Learners: how the plan will address a specific group of learners

+ Instructional processes: activities by which the learning will be
achieved

+ Instructional resources: the materials and settings to be used in the
- learning process

Adjusting {° Adju§tment: implementi'ng to the plan and enhancements based on
L experiences and evaluation

Reflecting 1+ Evaluation: the strategies gsed to determ!ne whether decisions about
L the elements of the academic plan are optimal

Figure 2. Mapping the elements of the curriculum as an academic plan, as proposed by
Lattuca & Stark (2009), to the different phases of adaptability in order to instantiate items
relevant to academic contexts for this study.
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Table 3. Mapping between decision points in the curriculum as an academic plan and the role of faculty in Contexts I and II.

Decision point  Role of faculty in Context I Role of faculty in Contexct 11
Purpose | o  Identifying EM learning objectives e  Identifying the priority of objectives after the interruption due
to the pandemic
Content | o  Sclecting EM content to integrate to existing course e  Modifying content to match the new teaching modality
Sequence | o  Organizing EM and original content sequence e  Organize the content to match the new modality
Learners | ¢  Determining students’ level of understanding of EM e  Determining level of preparation in new modality
e Modifying course plan based on level of preparation e Modifying course plan based on level of preparation
Instructional | e  Inquiring about suitable method of instruction to integrate EM e  Inquiring about suitable method of instruction in the new
processes | o  Choosing and implementing new methods if needed teaching modality
e Choosing and implementing new methods as needed
Instructional | e Choosing course resources (textbook, media, etc.) to succeed in @  Choosing course resources (textbook, media, etc.) to succeed in
resources integration efforts the new teaching modality
e  Choosing ways to utilize Learning Management Systems e  Choosing ways to utilize Learning Management Systems
e  Planning based on class setting (class size, lab setting, etc.) e  Planning based on class setting (class size, lab setting, etc.) in the
new teaching modality
Evaluation | ¢ Modifying the course during the semester based on personal e  Modifying the course during the semester based on personal
observations observations
e  Modifying the course during the semester based on students’ e  Modifying the course during the semester based on students’
feedback feedback
e  Evaluating effectiveness of integration efforts e  Evaluating effectiveness to teach in the new modality
e  Assessing the significance of change made by integrating EM e  Assessing the significance of change made to respond to the
into the existing course new teaching modality
e  Reviewing learning outcomes based on integration efforts e  Reviewing learning outcomes based on efforts to respond to the
new teaching modality
Adjustment | o  Adjusting the plan based on semester progress e Adjusting the plan based on semester unfolding, uncertain

Allocating time during the semester to modify the integration
efforts

Identifying aspects of improvement

Modifying the course for future offerings

Dedicating time to improving the course for future offerings

circumstances

Allocating time during the semester to modify efforts to respond
to the new teaching modality

Identifying aspects of improvement

Modifying the course for future offerings

Dedicating time to improving the course for future offerings



3. Connections between defining the curriculum as an “academic plan” and
other definitions

3.1 Overarching categorization of “curriculum” definitions: As a product and as a process
The definitions provided in Table 4 come from a study by Stark & Lowther (1986) who
solicited definitions for a curriculum from different stakeholders in the educational process,
including faculty, administrators and external stakeholders. In that study, Stark & Lowther
differentiated between a product view of the curriculum; that is, one that emphasizes what
students should know by the end of the curriculum, and a process view of the curriculum; that
is, one that emphasizes how the students will acquire the “knowledge, skills and behaviors”
in the curriculum (p. 21). In the product view, quality education is aligned with the
perspective views of who is an educated person. In engineering education, the Accreditation
Board for Engineering and Technology (ABET), as an example, is one organization that sets
standards for programs to prepare graduates (“ABET”, 2020). In the process view, while the
product is still implied, the emphasis is on the modes of inquiry. In the process view, the role
of faculty is amplified as they work on integrating the knowledge into the undergraduate
educational experience and accepting the responsibility to achieving the educational goals. As
an example, consider the recently published report on The Global State of the Art in Engineering
Education which concluded that features that distinguish current and emerging leaders in
engineering education include “good educational practices highlighted at these institutions
[which] included user-centered design, technology-driven entrepreneurship, active project-
based learning and a focus on rigor in the engineering ‘fundamentals” (Graham, 2018 , pp.
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Table 4. Some definitions of a curriculum and the embedded role of faculty in each
definition.

Definition of a curriculum (Stark & Role of faculty in this definition

Lowther, 1986; Lattuca & Stark, 2009)

1) A mission or purpose of what is Defining the purpose of the program
important to be learned

2) A set of experiences that students Defining and providing the set of experiences
should have

3) A set of courses—offered to students Creating, organizing and delivery of content

4) A set of courses—that students elect Advising students for meaningful and relevant
from sequence of courses

5) The content of a specific discipline Defining knowledge content and learning

outcomes

6) Time and credit frame of college Designing sequence of courses with awareness

education of the larger context of education

3.2 Integrating product- and process-views: The origin of the “academic plan”

Conceptualizing the curriculum as an academic plan integrates both the product and the
process views of the curriculum (Lattuca & Stark, 2009; Stark & Lowther, 1986). The origin
of the conceptualization of the curriculum as an “academic plan” comes from Paul Dressel
(1965a, 1971, 1976,1980; Dressel & De Lisle, 1970) who, in a career of over sixty-five years,
analyzed college curricula from different perspectives. The culmination of the development
of his ideas appeared in his co-authored book On Teaching and L earning in College (Dressel &
Marcus, 1982). Dressel observed that “the functioning of a curriculum depends, in reality,
upon a large number of interrelated factors, many of which are likely to be ignored in
developing its rationale” (1965, p. 89). An example of an early indicator to integrate the
“product” view of the curriculum and the “process” view appears in his review of the
curriculum along the dimensions of courses, quality and costs:

“Although a few individuals have argued that teaching time can be saved by making

wider use of independent study, actual experience with this medium regularly
demonstrates that it makes heavy demands on the faculty. It becomes apparent, then,
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that the route to greater productivity is an increase in the production of student

quarter hours. If the course-credit load is to remain the same, this must be

accomplished by making the professor responsible for a greater number of

students.” (Dressel, 1965b, p. 443)

Although Dressel was at the forefront of synthesizing different perspectives of the
curriculum at a time when reassessment of education was taking place, his work yielded little
impact on curricular change. According to Stark & Lowther (1986), one reason that his work
was not formulated into empirical studies was because he did not attempt to test his ideas
other than basing them on “extensive faculty and administrative experience and
relationships” (p. 23). Lattuca & Stark attempted to revive his development of academic
planning, first by considering the different elements of academic plans (1997) and then by
thoughtfully considering the contextual factors within which a curriculum exists (2009).

In their framing of the curriculum as an academic plan, Lattuca & Stark (2009) tried
to avoid the shortcoming they observed in Dressel’s work; that is “his normative views
[which] did not provide an open framework to guide thinking” (p. 17). While effective and
promising, a critique of conceptualizing the curriculum as an academic plan has been that it
is a metaphor more than a model (Conrad & Pratt, 1983), and that, in reality, it offers little
ability for the decision maker or the stakeholder to recognize all the options or to guide a
course of action (Hall, 1989). A parallel alternative to viewing the curriculum as a plan is to
describe it as a design that involves making a series of decisions regarding purpose, students,
settings and other relationships that meet certain objectives (e.g., Diamond, 2008; Posner &
Rudnitsky, 2006; Toombs, 1977--1978; Toombs & Tierney, 1993; Wiggins & McTighe,
2005). However, those taking a design stance on curricular change tend to focus on the
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process of planning without emphasis on the larger impact of such plans (for example, on

faculty adaptability behavior).

3.3 Curriculum as an academic plan and other definitions: Similarities and differences

Consider the definitions provided in Table 4 before. The first definition on “what is to be
learned” can be considered as a “product” definition. This definition seems to be similar to
the definition of purpose (the first element of academic planning), Figure 2. In the curriculum
development literature, this definition aligns with the means-end approaches for the
curriculum (e.g., Posner, 1985). While essential, this definition represents only one aspect of
viewing the curriculum as an academic plan. In deciding “what is to be learned,” Lattuca &
Stark (2009) noted that faculty rely on their “own background, scholarly preparation,
teaching experience, and belief about educational purpose” (p. 120). Start et al. (1990) found
that faculty report the purpose of the course to be the first step they consider when planning
a course. In Context I of this study, faculty integrate the new learning objectives of EM into
the course. This is different from just adding new content because entrepreneurship as a
mindset should be integrated by choosing suitable class materials that facilitate learning. In
Context II of this study, faculty are asked to continue to pursue “what is to be learned”
despite the forced changes due to the pandemic. Therefore, faculty will have to make
decisions on how to achieve the intended learning goals and if there are compromises that
have to be made between what is essential, what is good to know and what is good to be

familiar with (Wiggins & McTighe, 2005).
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The second definition on “the set of experiences” can be considered as a “process”
definition. This definition seems to be similar to the definition of seguence (as the third
element of academic planning), as well as selecting instructional processes (the fifth element)
and instructional resources (the sixth), Figure 2. In the curriculum development literature,
this definition aligns with the experience approaches for the curriculum (e.g., Huebner, 1966;
Pinar, 1974). This definition describes only some aspect of the curriculum as an academic
plan. Faculty play a substantial role in the phases of planning as they develop the interaction
between content and actual events that students experience in the curriculum (Ponser &
Strike, 1976). In a study of the ways that faculty arrange content, Start et al. (1990) found
that faculty follow the relationships that concepts are organized into in the subject matter as
well as ways they know students have actually learned. In Context I, sequencing involves
introducing basic concepts about EM before integrating them into more complex ones. In
Context II, an important factor is involved regarding how faculty knows, in the new
modality of learning, that students have actually grasped the present content before moving
to the next step.

The third, fourth and fifth definitions on “courses” and “content” can be either
“product” or “process” definitions, with the fifth definition focusing on “product.” These
definitions seem to be similar to the definition of content (as the second element of academic
planning), Figure 2. In the curriculum development literature, this definition represents the
most substantive element of the curriculum (i.e., courses) as they represent the building
blocks of the curriculum (Vallance, 1985). Courses represent the nexus of interaction in the
curriculum between the faculty, the student, the subject matter, and the milieu (Schwab,
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1973). Faculty play a significant role endorsing certain values of how a course should be
taught; e.g., to allow effective thinking (Donald, 2002). In addition, faculty’s views of the
profession largely influence their approach to course delivery (Cross, 2005; Smart, Feldman,
& Ethington, 2000). In Context I, faculty’s decisions around content is related to selecting
appropriate and relevant course materials to facilitate learning as well as understanding
students’ level of preparation. In Context 11, faculty’s decisions around content involves
inquiring about ways to effectively deliver course content in the new modality, being aware
of course resources and carefully assessing the influence of the new class setting on content
and student learning.

The sixth definition on the “time and credit frame of college education” can be
considered as a “process” definition of the curriculum. This definition seems to be close to
the definition of purpose and instructional processes (as the first and fifth element of academic
planning, respectively), Figure 2. In the curriculum development literature, this definition
aligns with concerns around self-actualization of students as learners, the social changes in
student’s life, and the development of cognitive processes and overall academic achievement
(Eisner & Vallance, 1974). However, the particular aspects of time and credit in the
curriculum were not thoroughly addressed in the framework of academic plan as developed
by Lattuca & Stark (2009) and as used in this research study. They observed that faculty’s
engagement in these decisions, at the curriculum-level, is sporadic: “Academic values such as
professional autonomy, some conjecture, tend to focus faculty member’s attention on their

own instructional responsibilities rather on program-level curricular planning” (p. 131). In
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both Contexts I and II, issues of time and credit frame of college education are beyond the

scope of this study.

4. Conceptualizing adaptability as self-regulation

4.1 Self-regulation as a framework: Underlying assumptions

Self-regulation involves the active construction of goals from the given information in the
external environment (Azevedo, 2009; Pintrich, 2000; Zimmerman, 1986, 1989, 1990, 1994).
It has been used widely in the learning sciences to study mechanisms of learning. Some of
the underlying assumptions of self-regulation as a framework is that learners are active in
constructing goals and attempting to achieving them; that learners have contro/ over their
learning through their ability to monitor, control and regulate their learning; and that there is
goal or criterion which provides the standard for assessing regulation. One more assumption
underlying self-regulation is that regulatory activities act as wediators between the person and
the context within which the person exists (Pintrich, 2000). This assumption is particularly

important in this study where faculty adaptability is viewed to be context driven.

4.2 Models for self-regulation and link to the study of adaptability

Several models for self-regulation exist. The triadic model in Figure 3, for example, links the
person, self-behavior and the environment (Zimmerman, 1989). In a refined model by
Zimmerman (2000), self-regulation takes a cyclical phase model, where forethought leads to
performance, followed by self-reflection, Figure 4. The Winne and Hadwin model (1998),
Figure 5, provides more granularity by including monitoring and control within each phase
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of learning while delineating between task definition and goal setting (Greene, & Azevedo,
2007). Pintrich (2000) provides an overview of the common themes of models of self-
regulation, where models can be organized along two dimensions: (1) phases of regulation,
which include forethought (planning or activation); monitoring; control; and reaction
(reflection); and (2) areas of regulation, which include cognition; motivation; behavior; and

context, Figure 6.
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Figure 3. The triadic model of self-regulation (Zimmerman, 1989).
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Figure 4. The cyclical phase model of self-regulation (Zimmerman, 2000).
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Figure 6. Common themes of phases and areas of regulation in models of self-regulation, as
proposed by Pintrich (2000). Note that in this categorization, a learner is assumed to either
have control of regulating the context or be regulated by the context.

4.3 Proposed conceptual framework

For the purposes of this study, a generic self-regulation model, similar to the one proposed
by Zimmerman (2000), is used. The model, however, is modified to include an “adjusting”
phase between self-reflection and planning, consistent with the overview of models provided
by Pintrich (2000). Because self-regulation involves the monitoring of differences between

goals and current states, the study of adaptability as self-regulation is compatible with the
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understanding of adaptability as response to change. The model is also modified to include a
willingness aspect for each phase of the cycle. A similar modification has already been
proposed by Zimmerman & Moylan (2009) who observed that individuals in demanding
contexts seek personal initiative and involve more motivational aspects than passive
engagement. Their modified framework added self-control and self-observation in each
phase. In the forethought (or planning) phase, in particular, they added task analysis in self-
motivation beliefs as part of the phase. The proposed conceptual framework is visualized in

Figure 7.

Willingness

Adjusting

Willingness Planning Reﬂecting Willingness

Figure 7. Conceptualization of adaptability as self-regulation in this study.

When conceptualizing faculty’s se/f-¢fficacy, it is more relevant to frame the construct
as a combination of faculty’s percezved capability and willingness to act based on that capability.
Perceived capability describes “an enduring belief that a specific mode of conduct or end-

state of existence is personally or socially preferable to an opposite or converse mode of
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conduct or end-state of existence” (Rokeach, 1973, p. 5). Therefore, in the study of faculty
adaptability, perceived capability is operationalized as capabilities that transcend attitudes to
guide and determine adaptable actions toward curricular change. In addition, wi/lingness is
used in framing faculty’s self-efficacy, especially for items related to openness to change. As
part of social cognitive theory, willingness describes why an individual may venture to fulfill a
goal and willingly overcoming failures (Bandura, 1997). Willingness connects self-efficacy with
outcome expectancy, representing the behavior of an individual based on beliefs of the
anticipated outcome (Pintrich & Schunk, 1996). Combining perceived capability with
willingness in inquiring about faculty’s se/f-efficacy is necessary because faculty are viewed as
experts in their domains; inquiring directly about se/f-¢fficacy may not always provide the
intended measures for this study. Noting that wz//ingness is an essential component in the
proposed framework, in the following discussion, wi/lingness and its relevance as a
motivational factor is emphasized in each phase (as opposed to being a separate phase by

itself).

5. Planning
5.1 Planning as a phase in self-regulation
Planning in self-regulation involves setting some “goal, standard, criterion, or reference
value” that guide the regulation process (Pintrich, 2000, p. 472). Self-regulation can be
viewed as a process of goal setting, followed by attempts of monitoring, regulation and
adjusting. In this understanding, adjusting takes place to guide efforts in order to achieve the
set goal. This view is consistent with many of the existing models of self-regulation (e.g.,

29



Butler & Winne, 1995; Zimmerman, 1989, 1998a, 1998b, 2000). The first three columns of
the areas of regulation in Figure 6 highlights the traditional areas of psychological
functioning (Snow, Corno, & Jackson, 1996). However, Pintrich (2000) suggested a fourth
area of regulation, context, in the fourth column.

Planning in the bebavioral area of regulation has more complex overt aspects
compared to other psychological areas of regulation, especially as it interacts with the context
within which regulation takes place (Pintrich, 2000). In the proposed conceptual framework,
the phases of self-regulation are shown to be sequential and time-ordered; however, there is
no strong assumption in the models in the literature that a structure, linear progression
among phases should be followed. At the same time, planning (sometime referred to
forethought and activation) is shown to be the first phase in all models. Goal setting,
combined with identifying ways to achieve the goal, act as starters for self-regulation.

Behavioral planning involves significant attention to #ue and effort allocation.
Planning is conceptualized in models of intentions and intentional planning as a behavioral
intention (e.g., Gollwitzer, 1996). In such models, planning represents a formation of
intention that is linked to subsequent behaviors (Ajzen, 1988, 1991). Time planning and
management involves allocating time for the different activities (Pintrich, McKeachie, & Lin,
1987; Simpson, Hynd, Nist, & Burrell, 1997). High achievers in different domains
(Zimmerman, 1998a) and self-regulated learners were shown to engage in time management
activities (Zimmerman & Martinez-Pons, 1986). During time planning, individuals make

decisions on the intensity of ¢ffort they want to allocate for an activity (Pintrich, 2000).
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Different models of planning exist (Maehr & Midgley, 1991; Nicholls, 1984; Pintrich, 1989)
and are largely based on theories of achievement motivation (Ames, 1992; Dweck & Leggett,
1988; Wolters, Yu, & Pintrich, 1996). Although all models assume planning to be a function
of both individual’s attributes and contextual factors, the models differ in their level of
emphasis on either one of the two variables. More specifically, the models differ in the
degree to which goals in planning are oriented toward the individual’s desire for achievement
or, alternatively, goals in planning in response to the contextual factors where the individual
functions. For example, in Dweck’s model, planning can take place to increase competence
in an area to either a#fain positive judgment or to avvid negative judgement of competence
(Dweck & Leggett, 1988). In Ames’ (1992) model, planning can take place for goals to
develop new skills (mastery goals) or orient oneself to focus on abilities with reference to
others (performance goals). In the model by Nicholls and his colleagues, planning can be
task-oriented or ego oriented when an individual feels outperforming peers (Nicholls, 1984,
1989; Thorkildsen & Nicholls, 1998).

Opverall, goals in planning in self-regulation can be categorized under two categories:
target goals (Harackiewicz, Barron, & Elliot, 1998; Harackiewicz & Sansone, 1991) and purpose
goals (Pintrich & Schunk, 1996; Wolters, Yu, & Pintrich, 1996). Target goals are task-specific
and represent a specific outcome, whereas purpose goals are general and represent an
orientation to achieving a certain level of performance. In curricular change, the work of
faculty can best be described as a purpose goal, aligned with views motivation of why
individuals set goals and evaluate their performance from the perspective of the general
otientation to achieving a task. Planning in this sense is not pursued to achieve a specific
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number of graduates, for example, or graduates with certain grades (e.g., Locke & LLatham
(1990); instead, planning from this perspective is related to achievement motivation (Elliot,
1997; Urdan, 1997) in different settings (Pintrich & Schunk, 1996). Because participants in
Context I are self-motivated to integrate the EM in their curriculum, as opposed to being
forced to implement change as in Context II, the following hypothesis is proposed:

Hypothesis 1. Faculty participants in Context I will have higher “self-efficacy in planning” scores than
Sfaculty participants in Context 1.

5.2 Relationship between planning and other phases in self-regulation

As discussed before, the sequential, linear nature between phases of self-regulation cannot be
assumed. Furthermore, Snow et al. (1996) observed that the boundaries between
psychological areas of regulation, Figure 6, are fuzzy. With the focus in this study being on
the self-behavior and context, a personal self in the phase of planning focuses on trying to
direct the self in terms of “what, how, and when to do a task” (Pintrich, 2000, p. 455). An
individual may also attempt to influence contextual features during the planning phases by,
for example, redefining task characteristics, identifying feedback systems, or calibrating
evaluating structures. Models that view manipulating the context as part of self-regulation
(e.g., Sternberg, 1985) do so to the extent that the individual has active control over the
context.

Planning, as a phase, interacts significantly with reflection. Although planning and
reflection share that they both can be considered as cognitive processes, they both also have
behavioral aspects. For example, reflection on time spent on a task and outcome achieved

involves the behavioral act of comparing the achieved outcome to the desired goal.
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Individuals observe their behavior and monitor their progress toward achieving their set
goals through various methods (Zimmerman, 1998a, 2000). The link between planning and
reflection usually is defined during the planning phases when individuals decide on ways to
monitor and record their progress (Zimmerman, 1998b). Making the decision to evaluate
progress requires planning to acquire feedback information in an attempt to monitor and
implement changes to achieve the goal (Pintrich, 2000). Similarly, making the decision based
on acquired feedback involves reallocation of future time and effort.

Planning also interacts with adjusting, as two phases in self-regulation. An individual
may regulate time and effort behaviors based on the difficulty of the task. Pintrich (2000)
described this regulation as “general persistence” which has been linked to an indication of
motivation. Adjusting regulation in order to achieve a goal can directly imply an increase in
effort (defensive pessimism) or decrease in effort (self-handicapping) (Pintrich, 2000).
Adjusting efforts to achieve goals may also involve seeking help (Nelson-Le Gall, 1981,

1985) which can also be considered a form of adjusting the context (Ryan & Pintrich, 1997).

5.3 Planning in curricular change

Courses represent the building blocks of the curriculum. The difference in planning at the
course-level and the curriculum-level is related to the actors, processes and influences
(internal and external) between the two levels (Lattuca & Stark, 2009). Noting that change in
both Context I and Context II affects the entire curriculum, the traces of global impact of
change at the curriculum-level can be mapped to the local change at the course-level; the

discussion below will focus on the course-level planning.
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Course planning characterizes “decision making about the selection, organization,
and sequencing of routines” (Yinger, 1979, p. 165). Although course planning is central to
the educational process, little research has been conducted in higher education to understand
faculty activities in planning college courses (Stark, 2000). According to Lattuca & Stark
(2009), “our understanding to planning processes used by college instructors is far from
complete,” however, “we know that a step-by-step or rational planning model does not seem
to describe their actual planning behavior” (p. 117).

Differences exist between planning for an existing course or planning for a new
course. An early study by Powell & Shanker (1982) observed that faculty at the college level
do not spend significant time planning for an existing course. They found that faculty tend
to use fine-tuning techniques and adjusting the course as needed. The dominant pattern for
planning of an existing course has been described as “routine course planning” (Stark &
Lowther, 1988). While frameworks for course planning suggest a systematic process,
research shows that such frameworks are different from what faculty actually do (Lattuca &
Stark, 2009). In contrast to planning for an existing course, planning a new course or
significantly modifying an existing course takes more effort (Stark, 2000) but has been found

to be less frequent (Stark et al., 1988).

5.4 Mapping planning as a phase in self-regulation to adaptability in curricular change

Planning in self-regulation represents the first phase of the response to change progression.
In the literature on self-regulation, planning involves setting goals and devising ways to
manage time and effort to achieving these goals. In the literature on adaptability, planning
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has been conceptualized as process to find a fit between an individual’s behavior and the
novel context they face (Chan, 2000) and as ways to engage in acquiring new information
about emergent states that require new type of performance (Baard et al., 2014). Planning
during adaptability involves the development of new capabilities (Kozlowski et al., 1999) and
recognizing the change in the previously familiar elements and the emergence of new
elements in the context (Burke et al., 2006; Rosen et al., 2011). As was discussed before,
motivation plays a major role in planning (e.g., Ames, 1992; Dweck & Leggett, 1988)
especially as planning in self-regulation is motivated by the desire for achievement.

As illustrated in Figure 2, faculty engage in six aspects of planning during curricular
change (Lattuca & Stark, 2009). These aspects form the basis for the instantiations of items
in the instrument developed for this research design. Purpose is instantiated by inquiring
about the learning objectives: “I was able to successfully identify appropriate learning objectives for this
course.”” Content is instantiated by inquiring about course material: “I was able to select
appropriate conrse materials to facilitate learning” Sequence is instantiated by inquiring about the
organization of the material: “I was able to organize content such that basic concepts were introduced

first before integrating them into more complex ones.” Planning for learners is instantiated by
inquiring about the understanding preparation level: “I was able to determine students' level of
prerequisite preparation” and “I was able to modify my class plan to address students’ preparation.”
Planning for instructional processes is instantiated by inquiring about methods of
instruction: “I was open to inquiring about methods of instructions that influence students’ learning” and
“I was open to implementing methods of instruction that are new to me.” Planning for instructional
resources is instantiated by inquiring about course resources: “I was open to changing course
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resources (e.g., texctbook, media) in order to succeed in my effort in this course” and “I was able to plan the
course based on the selected conrse Learning Management Systems (e.g., Blackboard, Canvas, etc.)” and
based on class setting: “I was able to plan the conrse based on the class setting (e.g., class size, lab setting,

ete.).”

6. Adjusting

6.1 Adjusting as a phase in self-regulation

Adjusting as a phase in self-regulation represents the individual’s control and regulation of
behavior. Strategies for adjusting take many forms: while an individual may aim to regulate
time and effort (as discussed when talking about planning), an individual may attempt to
control other work behaviors or activities, health behaviors or social relationships (Pintrich,
2000). Adjusting has the aspect of persistence (Karabenick & Sharma, 1994) and is an
indicator for motivation (Nelson-Le Gall, 1981, 1985). The link between adjusting, as a
behavioral area of regulation, and motivation, as an affective area of regulation, can be
explained as an attempt to “control anxiety and self-worth” (Pintrich, 2000, p. 468) in
anticipation of reward or in avoidance of consequences (Weiner, 1986; Zimmerman &
Kitsantas, 1997). Adjusting can also take the form of contextual control (Zimmerman, 1998a).
An example is adjusting that takes the form of help-seeking (Newman, 1991, 1994), where the
behavior is directed toward social interaction as a way for contextual control (Ryan &
Pintrich, 1997). In models of volitional control, controlling the context is usually referred to
as environmental control (Pintrich, 2000), where the individual seeks to control the structure
of the environment (Corno, 1989, 1993) to achieve goals and complete tasks (Kuhl, 1984,
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1985). Furthermore, in constrained contexts, an individual may seek to negotiate the task as a
way to regulate the context (Doyle, 1983).

In work and teaching environments, adjusting is the center of action, where
individuals actually perform and deliver tasks. Different contexts provide different levels of
autonomy, allowing individuals to bear different responsibilities (Blumenfeld, et al., 1991).
The variations in the degree of autonomy entail variations in the opportunities for adjusting in
self-regulation (Brown, 1997). For example, a context that encourages discourse, critical
thinking and the experimenting of new projects will result in differences in ways of adjusting
and development compared to constrained contexts that do not provide multiple
opportunities for behavioral and contextual control (Pintrich, 2000). The freedom to adjust
one’s context provides more ability to control and regulate the context (Hofer et al., 1998;
Zimmerman, 1998a).

Adjusting as a phase that follows planning has the attribute of being a reactive
behavior (Brown, 1997) and, in multiple cycles of self-regulation, it is described as iterative
behavior (Pintrich, 2000). The cyclical nature of self-regulation is manifested in the
individual’s effort to adjust performance in order to achieve goals (Zimmerman, 2000).
Adjusting as a reaction, therefore, depends on previous knowledge states and metacognitive
views (Zimmerman, 2000). Zimmerman (1995b) observed that, in the reaction process,
adjusting depends on both self-beliefs and affective reactions; contexts that promote
confidence tend to inspire more agency in adjusting in future cycles of self-regulation

compared to contexts that promote doubts and fears. Uncertain contexts impact the ability
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for self-processing to adjust as well as perceived efficacy (Bandura, 1997; Pajares & Miller,
1994; Zimmerman, 1995a).

Overall, behavioral adjusting involves changing performance as a result of continuous
monitoring of conditions and outcomes. The phase illustrates the active agency in self-
regulation, and it is a covert phase of self-regulation where the individuals externalizes the
change in performance. Adjusting can be characterized as being reactive to the changes, when
individual compares outcomes to a well-established standard (Locke, 1991), or it can be
characterized as being proactive, when an individual aims to increase performance, raise
goals or seek more demanding challenges (Zimmerman, 2000). Adjusting involves both self-
control (to act based on planning and reflection) and self-observation (to promote future
plans and reflections) (Schunk, 1982; Meichenbaum, 1977). Clarity of cues regarding task-
related responsibilities will promote the self-observation. By observing outcomes of
performance in multiple iterations of self-regulation, an individual may start observing
recurrent patterns that may result in attempts to either alter the behavior or modify the
environment (e.g., Bonner, Rivera, & Zimmerman, 1997). Therefore, because Context I is
described as one that has more clarity and consistency, and less constraints and
consequences compared to Context II, the following hypothesis is proposed:

Hypothesis 2. Faculty participants in Contexct I will have higher “self-efficacy in adjusting” scores than

Sfaculty participants in Context 11.

6.2 Relationship between adjusting and other phases in self-regulation

Adjusting is described in self-regulation models in the literature as performance or a volitional
control process (Panadero, 2017; Pintrich, 2000; Zimmerman, 2000). As a phase, adjusting
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involves both self-control and self-observation (Zimmerman, 2000). Self-control interacts
with the planning phase as attention focusing, in which concentration is attuned to aspect of
the self and the environment that can be controlled or manipulated (Mach, 1988). Self-
control in adjusting involves the behavior of ignoring distractions (Kuhl, 1985) and knowing
how to concentrate on relevant external events (Corno, 1993; Weinstein, Schulte, & Palmer,
1987). The interaction between planning and adjusting is exemplified by identifying strategies
that are essential to the successful completion of the task (Weinstein & Mayer, 1986), and by
limiting, during planning, the number of aspects of the task to focus on while adjusting (Wood,
Woloshyn, & Willoughby, 1995; Zimmerman and Martinez-Pons, 1988).

In addition to planning in self-control, adjusting also involves self-observation as the
individual tracks aspects of performance (Zimmerman & Paulsen, 1995). During actual
behavior, the delineation between adjusting and monitoring (or reflecting) is hard to make
(Zimmerman, 2000); especially with higher levels of expertise where concurrent adjusting and
monitoring takes place at a more fine-grained level compared to novices (Mach, 1988).
Furthermore, during planning, an individual may select to monitor and reflect on certain
features of performance (Zimmerman, 2000). In a refined model of self-regulation
by Zimmerman & Moylan (2009), the performance phase was modified by including
metacognitive monitoring to the performance phase. Overall, in the various models of self-
regulation, changes in the names of phases (e.g., Kuhl, 2000; Panadero, 2017; Schmitz and
Wiese, 2006) indicate the interactive nature between the phases and the corresponding

processes.
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6.3 Adjusting in curricular change

Adjusting in curricular change involves the development, coordination, implementation,
support and evaluation of change in the curriculum from different stakeholders (Lattuca &
Stark, 2009). In the following discussion, the focus is on the role of faculty to develop,
implement and evaluate adjustments in the curriculum. The term adjusting encompasses many
activities that faculty engage in during the process of change, Table 5. In the
conceptualization of the two contexts of this study, change is viewed to be initiated by an
external entity: in Context I, by the interest of the administration to integrate EM into the
engineering curriculum; and in Context II, by the global pandemic. Both contexts represent a
common identified initiation of change for the curriculum which is initiated or facilitated by
an entity external to faculty, and where faculty are expected to respond to the change (i.e.,

adapt) (Hecht et al., 1999; Leaming, 2007; Lucas, 1994; Tucker, 1992).

Table 5. Curriculum administration functions as they relate to the responsibilities of faculty.
Adapted from Lattuca & Stark (2009, p. 272).

Aspect of Development Implementation Evaluation

change

Aspect of the Purpose, Content, Learners, Resources, Evaluation,

curriculum Sequence Process Adjustment

Change e Keep abreast of e Deliver courses e  Monitor student

functions trends in field e Understand learners progress

(faculty roles) e Design program e Select materials e  Monitor progress of
plans and courses e Select processes change deployment

e Describe and e Determine merit

communicate plans and worth

e Determine
costs/benefits

e Adjust plans

¢ Report to Chair,
Dean
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When faculty plan on responding to change, their adjustment efforts, according to Lattuca &
Stark (2009), follow a “competing values” model for change. The competing values model
has a dimension of flexibility control that represents the tension that faculty face in response
to change: tension between the autonomy in creative implementation of change and the
accountability to the sponsors of change and to the students (Quinn, 1988; Quinn et al.,
1990). A context that motivates shared responsibility, creative experimentation and a sense
of both ownership and support is a context that tends to minimize the tension that faculty
face. Supportive contexts enable flexibility in responding to faculty’s professional needs
during change (Guskin, 1981). Clear and consistent communication from the administration
enhances the understanding by faculty of their role in curricular change (Schuster &
Finkelstein, 2000). A shared understanding of the reward system (i.e., consequences) can
establish an increased interest by faculty to being engaged in adjusting to the new curricular
needs (Cochran, 1989; Gray, Froh, & Diamond, 1992). In a study of a faculty sample in
different types of national institutes and universities, Fairweather & Rhoads (1995)
concluded that faculty perceptions of the academic context have significant influence on
their willingness to adjust behavior.

Faculty can feel empowered to implement change when significant attention is given
to their efforts by the administration, beyond focusing only on budget and scheduling when
discussing the curriculum (Stark & Briggs, 1998). An example of openness in communicating
expectation was illustrated in the University of Utah where a shared matrix of objectives was
developed, in alignment with a statement of purpose. Every course was expected to achieve

at least one objective, and faculty were asked to develop a teaching philosophy for that
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objective in the selected course (Lattuca & Stark, 2009). Overall, with the competing
demands being asked from faculty members, developing, implementing and evaluating
effective adjusting in curricular change can be successful when recognized as a shared
responsibility (Davis et al., 1982), that gives special attention to the learners (Astin, 1979),

and where goals are periodically discussed and continuously valued (Stark, 2002).

6.4 Mapping adjusting as a phase in self-regulation to adaptability in curricular change

Adjusting as a phase illustrates the underlying assumption in self-regulation models that an
individual has control over their own behavior as well as the context (Pintrich, 2000). In
addition, adjusting as a phase illustrates the assumption that an individual can establish a goal
and work toward achieving it while monitoring one’s progress (Miller, Galanter, & Pribram,
1960). Adaptability, as the willingness to change behavior in response to change, is reflected
in the behavior that an individual exhibits in the response to change (Pulakos et al., 2000;
Pulakos et al., 2002). In curricular change, faculty are involved in the development,
implementation and evaluation of change efforts, as in Table 5 (Lattuca & Stark, 2009).
Efforts such as modifying a course plan based on new trends in the field, selecting class
materials and adjusting plans as needed are exemplars of the faculty effort to adapt in
curricular change. Context characteristics has been shown to play an important role in
faculty’s ability to adjusting behavior (Cochran, 1989; Gray, Froh, & Diamond, 1992; Rhoads
1995) and overcoming situational barriers (Dancy & Henderson, 2010).

In the design of this research, the mapping between adjusting in self-regulation and
adaptability in curricular change is operationalized across the two contexts of this study by
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using items that inquire about adjusting to change during and after the semester of interest.
Items that inquire about change during the semester instantiate adjusting as it relates to
course plan: “During the semester, I was able to adjust the course plan as needed as the semester was
unfolding” and time allocation for adjustment: “During the semester, I was able to allocate time to
modify plans as the semester was unfolding.” Items that inquire about change at the end of the semester
instantiate adjusting based on aspects of improvement: “I was able by the end of the semester, to
zdentify which aspects of the conrse need improvement;” instantiate adjusting based on making
modifications in future offerings: “I was able by the end of the semester, to modify the course for future
offerings based on things that I identified as in need of improvement;” and instantiate adjusting based
on allocating time to make improvements: “I was able by the end of the semester, to dedicate time to

mprove my future offering of this counrse.”’

7. Reflecting

7.1 Reflecting as a phase in self-regulation

In the literature on self-regulation, reflecting has been described as self-monitoring, self-
evaluation and self-consequences (Zimmerman, 1998a). Self-monitoring involves observing
one’s performance, assessing outcomes with respect to goals (Baker 1979; 1989; Schneider &
Pressley, 1997; Schraw et al., 1995). Self-evaluation is similar to self-monitoring but has the
extra feature of setting standards and using them in the assessment of performance
(Zimmerman, 1998a). Self-consequences refer to establishing rewards contingent upon the
level of accomplishment (Weiner, 1986; Zimmerman & Kitsantas, 1997) and is linked to
deeper cognitive understanding of learning and achievement (Pintrich & Schrauben, 1992).
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More broadly, self-monitoring can be defined as the “act of recording or rating one’s own
behavior” (Webber et al., 1993, p.38). In this definition, the act of rating indicates the active
agency of the individual to monitor performance. Although reflecting can be merely a
cognitive activity (Pintrich, 2000; Zimmerman, 1998b), highlighting it by introducing the
rating aspect makes it a distinct phase of self-regulation (Schmitz & Perels, 2011; Shapiro,
1984).

In self-regulation, the rating aspect in the reflecting phase does not necessarily mean to
quantitatively include measures in the reflection; instead, it indicates the externalization of
reflection from the cognitive domain into the behavioral domain (Pintrich, 2000). This can
take many forms that leads subsequently into attempts to regulating the effort, adjusting the
behavior as the activity is taking place and as the events are unfolding (Zimmerman, 1998a,
2000). Reflecting, therefore, becomes a more active and engaging phase, consistent with the
underlying assumption of active agency of self-regulation (Azevedo, 2009; Pintrich, 2000,
Zimmerman, 1986, 1989, 1990, 1994). Zimmerman (1998a) studied the monitoring phase
among individuals with different areas of expertise. He observed the writers monitor their
performance by keeping records of literary production; athletes grade themselves after each
match; musicians listen to self-recording and continue practicing until there are no flaws in
the played piece; and high-achieving students check work before handing it in to the teacher.

Reflecting as monitoring in self-regulation can be considered to have the two
components of reflecting 7z action, and a deeper, retrospective contemplation of practice;
that 1s, reflecting o7 action (Schon, 1984). Reflecting in action requires heightened levels of
awareness of both the task being undertaken and the context within which it takes place
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(Pintrich, 2000). An environment that enables self-observation (Zimmerman & Martinez-
Pons, 19806) and self-experimentation (Zimmerman, 1998a, 2000) during the activity is
usually an environment that induces effective self-monitoring. Awareness, usually described
as contextual monitoring, allows the comparison between contexts and the adjustment of
behavior accordingly (Hofer, Yu, & Pintrich, 1998; Simpson et al., 1997). An increased level
of awareness to the explicit cues provided by the context provides “psychological pressure”
to pursue a particular course of action (Meyer, Dalal, & Hermida, 2010). In this study, the
features of Context II are characterized by emergent and uncertain attributes compared to
the features of Context I. Because of the lack of clarity and the higher level of uncertainty in
Context II, assessment of the task and the context may not be fully achieved compared to
monitoring of both the self and context in Context I (Hattrup & Jackson, 1996; Mischel,
1973, 1977; Snyder & Ickes, 1985). Therefore, the following hypothesis is proposed:
Hypothesis 3. Faculty participants in Contexct I will have higher “Self-efficacy in reflecting” scores than faculty

participants in Context I1.

7.2 Relationship between reflecting and other phases in self-regulation

Reflecting as monitoring in self-regulation transcends being a separate phase in a linear
sequence in the cycle; it is an integral part of planning and adjusting. As a matter of fact, the
original model of Zimmerman (2000), which forms the conceptual basis for the framework
of this study, has been modified by Schmitz and colleagues with changes in the names to
emphasize self-monitoring in self-regulation (Schmitz, Klug, & Schmidt, 2011; Schmitz &
Wiese, 2006). Their work was influenced by Kuhl (2000) who compared the relationship
between beliefs and performance, asserting that beliefs are consequences of performance,
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not causes for performance. The discussion highlights the highly interactive nature between
reflecting and other phases of self-regulation.

Furthermore, in a revised model of self-regulation by Zimmerman (1998a),
monitoring is present in three of the four phases of self-regulation as follows: Strategy
implementation and monitoring—Strategic outcome monitoring—Self-evaluation and
monitoring. According to Zimmerman & Martinez-Pons (19806), awareness, as part of
reflecting, forms the basis of self-regulation, before planning. When an individual is aware of
their skills in reference to the demands of the context, they start developing a sense of what
to do and how to respond. Similarly, in the Dual Processing model developed by Boekaerts
& Cascallar (2000) awareness of tasks triggers goal orientation and which goals to pursue.

Reflecting is also considered to be interacting with the adjusting phase. In the
framework developed by Pintrich (2000) for the phases and areas of self-regulation,
“reaction and reflection” are considered to be one phase. Similarly, in the Dual Processing
model, monitoring the task may trigger cognitions and emotions that may move the
individual to act to pursue other goals (Boekaerts, 2011). Monitoring in this case may trigger
adjusting of behavior, “expanding knowledge and skills,” or adjusting of plans, “protecting threat
to the self [...] and protecting one’s commitments” (pp. 410-411). Overall, the boundaries
between the phases is fluid, and the proposed delineation is used to operationalize different

aspects of adaptability.
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7.3 Reflecting in curricular change

Reflecting in curricular change is called, at the course level, the evaluation of teaching and
student learning outcomes, and is called, at the curriculum level, program evaluation (Lattuca
& Stark, 2009). In the education literature, reflection is a process that is incorporated in
efforts of assessment, review and evaluation. Assessment, as a term, is usually associated with
learning outcomes as they relate to instructional processes, whereas review and evalnation are
used for broader activities such as self-study and program review (Stark & Thomas, 1994).
The process involves comparing effectiveness of a course or a curriculum in achieving a
defined outcome, with attention to interaction between the different elements of the
educational process (Lattuca & Stark, 2009).

Evaluation strategies in education take many forms, depending on the data collected
for evaluation and the purpose of evaluation. Evaluations can be znformal where a faculty
selects a purpose for evaluation (e.g., content, sequence or instructional process) and request
prompt feedback from students in the classroom (Costin, Greenough, & Menges, 1971).
Evaluations can be student-centered in that they seek the feedback from students in a structured
way (e.g., surveys, interviews and focused groups) to understand students’ expectations in
comparison to the faculty expectations (Wright, 2011). Evaluations can be goalfiee in that
they seek to understand the students’ academic experience holistically without pre-articulated
specifications from faculty about the intended learning objectives (Lattuca & Stark, 2009). In
this form of evaluation, the involvement of faculty requires openness to all unintended
outcomes. Lastly, evaluations can be goal-focused assessments in that they focus on empirical
evidence to assess student learning with respect to intended learning outcomes (Stark, 1990).
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Faculty may reflect on their own teaching for many reasons, including guiding
students’ progress; improving course planning; enable discussions with other faculty on
course outcomes; educate students about various aspects of the course; and to show
responsibility toward assigned teaching tasks (Lattuca & Stark, 2009). In a study of faculty’s
assessment process for course planning, Stark et al. (1988) found that faculty use four ways
to assess their teaching: faculty practice professional judgement as an indicator for the
effectiveness of their teaching; faculty solicit students’ opinions about the course; faculty
evaluate students’ performance in the course (using examinations results and other
indicators); and faculty seek the opinion of peer faculty to judge the course. When faculty
practice professional judgment to observe student involvement in learning, they use one of
the indicators described in Table 6.

Table 6. Indicators faculty use in “professional judgement” of student learning. (Starks et al.,
1990)

Indicator Percent of faculty with 95%
confidence in indicator

Examination results 62
Student papers 51
Observing discussions and student 50
participation

Completion of assignments 47
Watching student faces 46

Class attendance 40
Observing after-class discussion 21
Student evaluations 21
Number of office visits 15
Student journals 8

In addition to professional judgement, faculty seck students’ opinions. There are
many variations for this strategy, including consulting with outside unit (like an evaluation

office on campus) or directing an evaluation session with another faculty member (Tiberius,
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1995). When faculty use student achievement as a way to assess their teaching, different
views exist as to what achievement means especially in courses that focus on problem-
solving and behavioral skills (e.g., Dym et al, 2005).

Opverall, the practice of faculty reflection on their teaching can be enhanced by
incorporating findings from research on classroom assessment (Angelo, 1991; Cross 1998).
This includes using effective ways of describing learning outcomes (Banta & Schneider,
1988) and measures of students’ change (Pace, 1985). In addition, consulting faculty peers in
reviews of class has been found to be a successful model (Hutchings, 1995; 1996). More
importantly, the ultimate purpose of reflecting is to adjust teaching performance; acting based

on these reflections is associated with enhanced future reflections (Lattuca & Stark, 2009).

7.4 Mapping reflecting as a phase in self-regulation to adaptability in curricular change

As discussed before, adaptability represents the ability to respond to change. Reflecting as a
phase in self-regulation characterizes an important aspect of that change as the events unfold
(in order to lead to adjusting of behavior; that is, reflecting in action) and after change has
taken place (in order to induce another cycle of self-regulation; that is, reflectzng on action).
Reflecting, as was discussed, represents the active agency assumption of self-regulation where
the individual constantly monitors the context and is aware of change taking place (Burke et
al., 2006; Kozlowski et al., 1999; Kozlowski et al., 1996). Reflecting addresses the change by
encouraging an iteration in the self-regulation cycle which is based upon enhanced

understanding of the performance-outcome relationship (Baard et al., 2014). As faculty
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engage in reflecting about curricular change, they exhibit a dynamic aspect of the educational
process that is responsive to the needs of the existing contexts (Lattuca & Stark, 2009).

In the design of this research, the mapping between reflecting in self-regulation and
adaptability in curricular change is operationalized across the two contexts of this study by
using items that inquire about reflecting on change during and affer the semester of interest.
Items that inquire about change during the semester instantiate the reflecting on personal
efforts: “I considered it important to reflect on my effort to modify this course during the semester;” and
on student feedback: “incorporate changes to the conrse based on student feedback during the
semester.” Items that inquire about change af #he end of the semester inquire instantiate
reflecting on effectiveness: “Az the end of the semester, I was able to evaluate the effectiveness of changes
I made in this conrsey” on significance of change: “A¢ the end of the semester, I considered the changes
I made in my course to be significant;” and on learning outcomes: “ At the end of the semester, 1

considered it important fo review the impact of changes on the learning outcomes.”’

8. Conceptualizing contexts

8.1 Context’s situational strength as a framework

In organizational theory, a context is conceptualized by the strength of the characteristics
that define it as a situation; i.e., “situational strength” (Hattrup & Jackson, 1996; Hough &
Oswald, 2008; Murphy & Dzieweczynski, 2005). Various contexts have various
characteristics. Meyer, Dalal, & Hermida, (2010) provided a framework that categorizes
contexts based on four facets: constraints, consequences, clarity and consistency. The facets
were derived deductively based on their review of the literature in the situational strength’s
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construct space. Table 7 provides definition of the four categories as they are operationalized
in this study. In this study two contexts are examined to understand their effect on faculty
adaptability: Context I is characterized as being prescribed in terms of the required curricular
change with znterdependence in the social system during the implementation; and Context II is
characterized as emergent in terms of curricular change with wncertainty during the

implementation. In the following sections, characterizations of each context are provided.

Table 7. Operational definitions for facets of the framework characterizing contexts (Meyer
et al.,, 2010).
Context facet Definition (Meyer et al., 2010)

Clarity “the extent to which cues regarding work-related responsibilities or
requirements are available and easy to understand”
Consistency “the extent to which cues regarding work-related responsibilities or

requirements are compatible with each other”

Constraints “the extent to which an individual’s freedom of decision and action is
limited by forces outside his or her control”

Consequences “the extent to which decisions or actions have important positive or
negative implications for any relevant person or entity”

8.2 Context I—Integrating the entrepreneurial mindset in the engineering curriculum

Efforts to cultivate the entrepreneurial mindset (EM) among engineering students have
increased over the past decade (London et al., 2018). Most prominent is the Kern Family
Foundation (KFT) initiatives to integrate EM within the engineering education ecosystem.
The foundation provides support for the Kern Engineering Education Network (KEEN)—
a partnership between 28 institutes with the shared vision to instill the EM among the new

graduates. As such, the KEEN approach includes activities around curriculum development,
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faculty workshops and student engagement (e.g. Fry & Van Treuren, 2016; Rayess, 2016;
Thoroughman et al., 2014; Gerhart et al., 2014; Riofrio et al., 2015; Condoor & Mcquilling,
2009). The KEEN approach to integrate EM in the engineering curriculum represents an
ideal exemplar for Context I in this study in terms of being prescribed with interdependence during

implementation for the following reasons:

1) A self-directed effort
In this context, a faculty member chooses a candidate course and the application of EM in
its context. The faculty leads the effort, with coaching and consulting in guiding the

integration of EM in the course (“KEEN”, n.d.1).

2)  Results are bounded and controlled
Although efforts in this context attempts to trying something new, the elements being
integrated (that is, EM and the traditional engineering content) are well-defined with
specified elements that can guide the acquisition of new skills and the anticipation of results.

The real value results from the combination and integration of well-known contents

(“KEEN”, n.d.2).

3)  Develgpment, deployment and assessment follows a structured process
Participants in the program engage in well-defined, structured process of consultation,

coaching and mentorship. Faculty members are supported with clear strategy to achieve and
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sustain outcomes. Successful practices are shared, promoted and strengthened within

communities of practice that meet regularly to discuss achievements (“EFIC”, n.d.).

4) A member of a community
Participating in Context I is voluntarily. There are incentives for participating, but it is not
required. A faculty member may decide to choose a community of 3,500 faculty members
who are engaged in the network with the KEEN partnership. Here, effectiveness of one
faculty member, as an individual, has an impact on other peers and the organization as a
whole. Effectiveness here is measured by how well the work of the individual is embedded
in the curriculum. In this context, activities of faculty are interdependent and there is a
complex link between behavior and effectiveness. While the traditional activities of faculty
can’t be defined as either totally independent nor totally interdependent, activities in this
particular context are largely interdependent. For example, a faculty member may adjust
behavior to collaborate with another faculty member for the success of the EM effort, even
when this collaboration may not benefit the first faculty member directly. Measuring the

relative importance placed on the new behaviors is key (Chan, 1998).

5)  Professional development that integrates prior teaching practices with new ones

Faculty engagement in Context I can best be described as a professional development

activity. Adaptability, in this sense, has a significant learning component (“KEEN”, n.d.1)
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8.3 Context II—Curricular change in response to the COVID-19 pandemic

The impact of the COVID-19 coronavirus pandemic on education, in general, and on
engineering education, in particular, has been significant. The situation, started in Spring
2020, caused suspension of in-person classes and disrupted regular instruction. Furthermore,
it tested the adaptability and resilience of all members of the educational community, just as
it did for the entire globe. Assessing the impact of this crisis is still on-going and studies
continue to be prepared to analyze and understand the complicated consequences of this
trauma (“ASEE COVID?”, 2020). The context of COVID-19 pandemic and its impact on
the engineering curriculum represents an ideal exemplar for Context II in this study in terms

of being emergent with uncertainty during implementation for the following reasons:

1) Fast-paced
Broadly speaking, organizations need to adapt quickly in the face of uncertainty. Context II

is a unique illustrative of fast-paced adaptation.

2)  Unpredictable, with no pre-conceived characterization of the consequential change
Uncertainty is dominant in this context. While faculty can be described as experts in their
fields, a major contributing factor to the difference in this context is not the role of

expertise; instead, it is the sudden change that occur in Context II without previous warning.
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3)  Lacking clear strategy for appropriate response
Uncertainty in Context II occurs without a clear strategy on how to move forward.
Resources, networks and access may not be readily available; change in Context II happens
without clear and prior articulation of the implications of response decisions for change.

This results in the continuous anticipation for the unexpected.

4)  Strong top-down control
Counterintuitively, in Context II in academia, control from the administration is increased to

deliver the expected service from faculty.

5)  Requires emergent learning of new skills
In responding to the circumstances in Context II, many faculty will need to learn new skills.
The demand of the situation requires transferring previous approaches of teaching to adapt
to the new context. The process may imply taking advantage of the context as an

opportunity to try new pedagogies to be sustained beyond the context.

9. List of hypotheses
Based on the previous literature, the visual model representing the hypothetical relationships
in this study is provided in Figure 8 and Figure 9 below. The representation provides an
illustration of the numbered relationships. A summary of the list of hypothetical

relationships to be tested is included below.
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Self-efficacy in planning Self-efficacy in reflecting

Self-efficacy in adjusting

Attitude toward Attitude toward Attitude toward Attitude toward
context’s context’'s context’s context’s
Clarity Consistency Constraints Consequences

Figure 8. Context I: Hypothetical relationships between attitude toward context (as
predictors) and dimensions of adaptability (self-efficacy in self-regulation).

Self-efficacy in planning Self-efficacy in reflecting

HINIB Self-efficacy in adjusting ' HIl-3d

Attitude toward Attitude toward Attitude toward Attitude toward
context’s context’s context’s context’s
Clarity Consistency Constraints Consequences

Figure 9. Context II: Hypothetical relationships between attitude toward context (as
predictors) and dimensions of adaptability (self-efficacy in self-regulation).
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Table 8. Comparison between the dependent variables across Context I and Context II.

Self-efficacy in planning

Hypothesis 1. Faculty participants in Context | will have higher “self-efficacy in planning” scores than
faculty participants in Context I1.

Self-efficacy in adjusting

Hypothesis 2. Faculty participants in Context | will have higher “self-efficacy in adjusting” scores than
faculty participants in Context I1.

Self-efficacy in reflecting

Hypothesis 3. Faculty participants in Context | will have higher “self-efficacy in reflecting” scores than
faculty participants in Context I1.

Table 9. Comparison between the independent variables across Context I and Context 11
(based on characterization of each context).

Attitude toward context’s clarity

Hypothesis 4. Faculty participants in Context | will have higher “attitude toward context’s clarity”
scores than faculty participants in Context I1.

Attitude toward context’s consistency

Hypothesis 5. Faculty participants in Context | will have higher “attitude toward context’s consistency”
scores than faculty participants in Context II.

Attitude toward context’s constraints

Hypothesis 6. Faculty participants in Context | will have lower “attitude toward context’s constraints”
scores than faculty participants in Context Il.

Attitude toward context’s consequences

Hypothesis 7. Faculty participants in Context | will have lower “attitude toward context’s consequences”
scores than faculty participants in Context I1.

57



Table 10. Relationships between the independent variables and dependent variables in

Context 1.

Context |

Dependent variables: Self-efficacy in ...

1 2 3
Independent variables
Attitude toward context’s... Planning Adjusting Reflecting
a Clarity Sig positive Sig positive Sig positive
(HI-1a) (HI-2a) (HI-3a)
b Consistency Sig positive Sig positive Sig positive
(HI-1b) (HI-2b) (H1-3b)
c Constraints Sig negative Sig negative Sig negative
(HI-1c) (HI-2c) (HI-3c)
d Consequences Sig negative Sig negative Sig negative
(HI-1d) (HI-2d) (HI-3d)

Table 11. Relationships between the independent variables and dependent variables in

Context II.

Context Il

Dependent variables: Self-efficacy in ...

1 2 3
Independent variables
Attitude toward context’s... Planning Adjusting Reflecting
a Clarity Sig positive Sig positive Sig positive
(H1I-1a) (HI1-2a) (HI1-3a)
b Consistency Sig positive Sig positive Sig positive
(H11-1b) (HI1-2b) (H11-3b)
c Constraints Sig negative Sig negative Sig negative
(H1I-1c) (HI1-2c) (HI1-3c)
d Consequences Sig negative Sig negative Sig negative
(H11-1d) (HI1-2d) (H11-3d)
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CHAPTER 3

METHODS

1. Mixed methods research design: Alignment with the purpose of study
The overarching purpose of this study is to enhance our understanding of the relationship
between faculty attitude toward the context of curricular change and self-efficacy in and willingness for
adaptability in that context. The two contexts in this study are Context I, characterized as
being prescribed with interdependence during implementation (integrating the
entrepreneurial mindset in the engineering curriculum), and Context II, characterized as
being emergent with uncertainty during implementation (curricular change in response to the
COVID-19 pandemic).

This study uses a mixed method, quantitative-qualitative, sequential explanatory
research design to address the same problem (Morse, 1991). In this research design, the
priority is placed on the quantitative phase of data collection and analysis (QUAN) followed
by the qualitative phase of data collection and analysis (qual) to refine results from the
quantitative phase (Creswell, 2008). Both phases are designed to meet the appropriate
standard for quality if that research method stands alone. In the following sections, a clear
articulation of the purpose of each phase is provided. The depiction of this research design

can be visualized using the notation system proposed by Morse (1991) as:

QUAN - qual
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1.1 Purpose of the quantitative phase of research

The purpose of the quantitative study is to understand faculty perceptions of self traits and
perceptions of two different contexts of curricular change. More specifically, the purpose of
the quantitative study is (1) to compare taculty willingness for planning, adjusting and reflecting in
curricular change in two different contexts; (2) to compare faculty self-efficacy in planning, adjusting
and reflecting in curricular change in the two different contexts. In addition, this study seeks (3)
to compare faculty attitude toward the two different contexts. The research questions for the

quantitative phase of the study are:

Q1)  How does faculty group in Context I differ from faculty group in Context II
in terms of willingness for and self-efficacy in planning, adjusting and reflecting in each
context?

Q2)  How does faculty group in Context I differ from faculty group in Context II

in terms of attitude towards each context?

1.2 Purpose of the qualitative phase of research

The purpose of the qualitative study is to understand faculty bebavior during curricular
change. This is achieved by exploring faculty activities during curricular change in the two
different contexts. The central phenomenon under this qualitative part of the study is faculty
activities as they are shaped by external forces during curricular change. The exploratory
nature comes from the inability to predict the external forces a priori in each context of the
study, i.e., the enablers and bartiers for planning, adjusting and reflecting during curricular change.
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Q3)  How do faculty respond to curricular change, as exhibited in their activities

of planning, adjusting and reflecting during change?

Understanding differences in perceptions of self traits and contexts, in two different
contexts of curricular change (quantitative phase), and understanding actual behaviors
exhibited by faculty during curricular change (qualitative phase) will contribute to our
understanding of the important contextual factors that impact faculty behavior
during curricular change and the way they influence faculty’s behavior. The findings
from this research will highlight how faculty engage with efforts for changing the
engineering curriculum. The ability of the individual faculty to respond to change has not
been thoroughly addressed in the literature. Calls for change assume immediate adoption
from faculty, overlooking their independent decision agency and their willingness to partner
in enacting and evaluating change efforts. While change strategies consider various
stakeholders, the central role that faculty play during the process remains generic and
prescriptive without emphasis on the mechanisms of how faculty actually respond to calls for

change.

2. Quantitative research method

2.1 Item generation and specific item features: First round

With the affective constructs used in this study, Figures 8 and 9, a minimum of five items

per construct were developed to instantiate each construct, as recommended to specify the
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latent constructs through relevant examples (Agresti, 2009). The minimum recommended
number of items is used here to maintain a reasonable length of the instrument to be
administered within the faculty population. To develop the items for this study, multiple
approaches were used. First, the relevant literature was reviewed to situate the study in
current understandings of the different facets of adaptability. Second, three different
informal iterations with two faculty took place to gather information about the suitability of
constructs as well as the representation of items within the constructs. Valuable feedback
was gained from the experiences of colleagues, who came different roles and from different
backgrounds in engineering. Finally, face and content validity were assessed as will be
discussed in the next section.

Initial attempts to generating the items, and in order to instantiate the constructs,
included using the following conceptual frameworks. Martin & Rubin (1994) cognitive
flexibility scale (CEFS) was used as a starting point. In their scale, cognitive flexibility is
defined as a multidimensional construct, composed of three main components: (a) awareness
that in any situation and context there are options and alternatives available; (b) willingness to
be flexible and adapt to the situation; and (c) se/f-¢fficacy and confidence in one’s ability to be
flexible. The scale is a 12-item self-report measure; a higher total score indicates higher
cognitive flexibility.

In addition, the strategic flexibility questionnaire (SFQ), developed by Cantwell &
Moore (1996), was used as an inspiration in item development. The questionnaire is a 21-
item self-report measure designed to assess one’s self-regulatory control over learning. It
consists of three subscales: (a) adaptive control (monitoring and planning items), (b) nflexible
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control, and (c) irresolute control. Participants use a 5-point Likert-type scale, ranging from 1
(strongly disagree) to 5 (strongly agree), to indicate their level of agreement with each item.
The subscale with the highest score indicates one’s control beliefs about learning.

Other sources of inspiration for item generation included Dweck’s (2008) mindset
survey, which consists of 27 items on a 5-point Likert scale. The study by Griffin, et al.
(2007) was useful in developing performance adaptably items; however, because of its
irrelevance to academic contexts it was difficult to map instances from that study. Items
related to openness to change were initially modified from the study by Miller, Johnson &
Grau (1994). The role breadth self-efficacy (RBSE) instrument, developed by Parker (1998),
was used as an inspiration for items measuring perceived ability to carry out a broader and
more active set of work roles. Items related to measuring the extent to which participants
perceive of the support and encouragement they receive from their peers were inspired by
the instrument developed by Anderson & West (1998) on team support and team climate.
Items related to measuring organizational commitment were inspired by an instrument
developed by Allen & Meyer (1990).

Since most of the items that instantiate performance adaptability and contexts come
from organizational research, it was important to provide specific instances for the academic
contexts of this study. The work by Lattuca & Stark (2009) was instrumental in mapping the
different phases of adaptability and academic contexts to academic planning and curriculum
development. In their framing, a curriculum is conceptualized as an academic plan with eight
distinct features to be considered, which allows the identification of critical decision points
(Lattuca & Stark, 2009). The items in the first round of the instrument development mapped
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the phases of the adaptation to the relevant phases of academic planning. For example, an
item related to planning in Context I was instantiated as follows: During my efforts to integrate
EM in my conrse, I was able to successfully identify appropriate learning objectives for this course. Similarly,
an item related to willingness in Context 11 was instantiated as follows: Despite the forced change in
teaching modality brought on by COVID-19, I was able to be open to implementing methods of instruction

that are new fo me.

Demographics items
The list of demographics questions used in the instrument are listed in Table 12 . In order to
ensure collecting sufficient demographics in the beginning of the instrument (for participants
who may decide to leave the survey before completing all the items leaving missing data),
questions about gender and ethnicity were viewed to participants in the beginning of the
instrument, whereas questions about rank, years of teaching experience, discipline and
institute were viewed toward the end. In the table, “Race/ethnicity” the provided options
were based on the list required in NSF proposals. Also, the provided options on “Rank”
were based on the most common ranks and as might be useful to interpret some of the
findings about willingness to adapt. The categories of “Years of experience” were based on
the work by Unal & Unal (2012) studying the impact of years of teaching experience on
teachers’ classroom management approaches.

In Table 12 only potential demographics that could be used in the analysis, as well as
other relevant information that were valuable to characterize the population, were used. The

demographics that were of interest in the analysis were role, number of years of experience
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and gender. Based on the literature, these variables could have an impact on an individual’s
willingness to adapt. For example, a Full Professor in a research-focused position may
respond differently to questions about planning compared to a Lecturer in a teaching-focused
position. Also, a faculty with more than 10 years of teaching experience may respond
differently to questions about reflecting in Context II compared to a faculty with 0-5 years of
experience. Demographics were also selected to be used to guide the selection of participants

in the follow-up, qualitative phase of the study.
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Table 12. List of demographics questions.

Please tell us more about you ...

Gender:

() Male

() Female

() Prefer not to answer

Race/ethnicity:

() Hispanic or Latino

( ) American Indian or Alaska Native

() Asian

() Black or African American

( ) Native Hawaiian or Other Pacific Islander
() White

Rank:

() Lecturer

() Senior Lecturer

() Assistant Professor
() Associate Professor
() Full Professor

() Other; please specity

Number of years of teaching experience:
() 0-5 years

() 6-10 years

( ) More than 10 years

Engineering discipline:

University:

2.2 Item validity: Second round

In order to assess face validity, items from the first round were presented to a sample of the
target population (engineering faculty members), before administering the instrument, to
assess the readability and understandability of items. For this purpose, three faculty members

were recruited, who were teaching various engineering courses in different programs. All
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evaluators described that the items were “straightforward and clear.” Notably, all members
elaborated on the items in terms of what was missing and what should be included from
their experiences teaching in the two contexts. Some of the feedback received included
suggestions to include more questions on the Planning phase, as to whether class
modifications had to be made “on the fly.” On the Reflection phase, comments were made to
include items related to the quality of teaching, the attention to students’ feedback, and the
missing human element of teaching in Context II. Suggestions also included adding more
questions on the Adjusting phase of continuing to implement changes on the long run. Some
suggestions included the need to inquire about faculty perception of uncertainty as the
semester was wrapping up. Feedback on the procedural aspect of the survey included
suggestions of not limiting the survey by asking participants to think of one course only, and
to distinguish classes that required physical activities from others that were highly theoretical.
A major feedback that resulted in a significant modification in the second round was
about the leading items’ stem and the need to ensure similarity between the stems of the
instruments in the two contexts. More specifically, the previous leading statement in the
instrument for Context I initially was “Despite the forced change in teaching modality brought on by
COVID-19 ...” This was changed in Context II to be similar to become “In changing ny conrse
due to the COVID-19 pandemic, 1 was able to .../ I was willing to ...” similar to the leading
statement in Context I, “In changing my conrse to integrate EM, 1 was able to .../ I was willing to ...”
In order to assess content validity, expert judgement was sought from the domain of
relevance (engineering education research). Three experts were recruited who were different
from the first reviewers. Experts were expected to have familiarity with the constructs and
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frameworks. When communicating with the experts, the purpose of this study was not
provided in order to provide an independent construct validity assessment. A major
feedback in this area was around some discontinuity between the prompting for the
respondents to consider (for example, “During my efforts to integrate EN in my course, I was able
t9...”) and some of the items themselves (for example, “successfully identify appropriate learning
objectives for this conrse”). The concern was around whether the items who had this issue were
referring to the complete course or just the parts in which EM were integrated. This valuable
teedback prompted the need to refocus the instrument and the quantitative study to seek
input on change of an entire course. There were multiple reasons for that.

First, after consulting with a KEEN Program Coordinator on one of the campuses that
adopted the integration of EM early on, the insight provided was that different faculty
achieve different levels of integration. Some were restricted to one assignment; others
achieve full integration. So, it’s hard to make this delineation. As a concrete example to this
issue, a feedback that was received from one faculty who taught in Context I was as follows:

“Personally, I find the entrepreneurial mindset term to be too ambiguous of a term as

it encompasses a number of mindsets such as curiosity, while also getting at the idea of

how we create value. You could argue all courses already teach EM to a certain extent. I

personally try to design my course in a manner that fosters curiosity, creativity,

motivation, and autonomy. I do this by having students work on an open-ended project.

Students must navigate the design process to create a specific product that has a clear

value proposition for a specific customer/stakeholder. Most of the instructors [of the

same course| have students work on a specific design project where everyone creates the
same thing (e.g. airplane, solar car, windmill, etc.).”

Therefore, it was not feasible to just focus on the EM integration aspect because the

interpretation of the result will be inconsistent among participants. Instead, the decision was

made to describe change for the entire course. Finally, it was intentional from the beginning
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to make items in both instruments for Context I and Context II identical. Noting that
change in Context II occurred for the entire course, not just aspects of it, it was more suitable to
make the comparison with change over the entire courses across the two contexts.

Opverall, while the difference is subtle, it is still important. However, what is also
important (and as discussed in depth in the conceptual framework) is that change made by
integrating new content into the course should have ramifications on the entire course (e.g.,
on the learning objectives). Because of the interest in studying adaptability, the impact of
that change should be manifested in faculty’s ability to adapt. There was still, however, a
chance to tease out this slight difference in my follow-up interviews with faculty in the
qualitative phase. Specifically, and as detailed in the following sections, the qualitative phase
explored how is adaptation as a process exhibited in the activities of engineering faculty
during curricular change? Therefore, the actual activities and behaviors of faculty during

change can be captured in finer detail in that phase.

2.3 Measures

The developed and deployed instrument for this study measured self-¢fficacy in and willingness
for planning, adjusting and reflecting. The original instrument also measured a##itude toward context
along the dimensions of context’s clarity, constraints, consistency and consequences. Bach of the
measures asked on the instrument are shown in Table 13 through Table 15. After validity
assessment, the instrument was modified to resulting in 5 items per construct. In the final

instrument, a 5-Likert scale, ranging from “Strongly disagree” to “Strongly agree” was used
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for ordinal measurement of the affective variables (Agresti, 2009) with moderate responses
(McCoach, Gable, & Madura, 2013).

For the Context I instrument, the directions presented at the beginning of the survey
provided a working definition for the EM based on KEEN’s Engineering Unleashed website.
The directions also asked participants that, when responding to items in the survey, to think
about a course where they tried to integrate the EM in that course and when they taught that
course prior to the COVID-19 pandemic, Figure 10. For the Context II instrument, the
directions presented at the beginning of the survey asked participants to think about a course
which they taught during the pandemic (Spring 2020 and beyond; the instrument was

deployed at the end of Spring 2021).

Please note that, when talking about EM, we use the Kern Entrepreneurial
Engineering Network (KEEN) website definition:

“An entrepreneurial mindset (EM) is a collection of mental habits.
These include an attentiveness toward opportunities and a focus on
their impact, all with the intention of creating value. EM equips
people to identify opportunities and create value in any context. This
learned behavior is a way of thinking about the world and acting
upon what you see.”

(https://engineeringunleashed.com/mindset)

Remember ...

2
Please respond based on a course you taught
where you were trying to ...

Integrate the EM ‘? Ay
SR A

Prior to the COVID-19 pandemic
(before Spring 2020)

Figure 10. Directional instructions presented to participants in the beginning of the
instrument survey in Context I.
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Table 13. Final items used in collecting data about self-efficacy in planning (items 1-5), self-
efficacy in adjusting (items 6-10) and self-efficacy in reflecting (items 11-15).
# ‘ Item

(For context I) In changing my course to integrate EM, I was able
to ...

(For context I1) In changing my course due to the COVID-19
pandemic, I was able to ...

1 allocate time to modify plans as the semester was unfolding

identify which aspects of the course needed improvement

2

3 dedicate time to improve my future offering of this course

4 inquire about methods of instructions that influence students’
learning

u

plan the course based on #he available conrse 1earning
Management Systems (e.g., Blackboard, Canvas, etc.)

make significant changes

adjust the course plan as needed as the semester was unfolding

6
7
3 implement methods of instruction that were new to me
9 adjust the course “on the fly”

10 | find help for adjusting the course

reflect on my effort to modify this course during the semester

12 | informally evaluate my efforts with my students during the
semester

13 | review the impact of changes on the learning outcomes af the
end of the semester
14 | seek different ways to assess the students’ achievement af #he
end of the semester

15 seek feedback on my teaching from my peers
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Table 14. Final items used in collecting data about willingness for planning (items 1-5),
willingness for adjusting (items 6-10) and willingness for reflecting (items 11-15).

# ‘ Item

(For context I) In changing my course to integrate EM, I was
willing to ...

(For context I1) In changing my course due to the COVID-19
pandemic, I was willing to ...

1 allocate time to modify plans as the semester was unfolding

identify which aspects of the course needed improvement

2

3 dedicate time to improve my future offering of this course

4 inquire about methods of instructions that influence students’
learning

u

plan the course based on #he available conrse 1earning
Management Systems (e.g., Blackboard, Canvas, etc.)

make significant changes

adjust the course plan as needed as the semester was unfolding

6
7
3 implement methods of instruction that were new to me
9 adjust the course “on the fly”

10 | find help for adjusting the course

reflect on my effort to modify this course during the semester

12 | informally evaluate my efforts with my students during the
semester

13 | review the impact of changes on the learning outcomes af the
end of the semester

14 | seek different ways to assess the students’ achievement af #he
end of the semester

15 | seek feedback on my teaching from my peers
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Table 15. Final items used in collecting data about attitude toward context’s clarity (items 1-
5), consistency (items 6-10), constraints (items 11-15) and consequences (items 16-20).

# | Ttem

(For context I) In changing my course to integrate EM, (ptior to Spring 2020) ..
(For context II) In changing my course due to the COVID-19 pandemic (in Spring 2020 and
beyond), ...

1 I was able to find reliable sources of information when I needed them

I received well-developed information to help in changes I was making in the course

I considered my colleagues in my program to be aware of my efforts of change

I considered the impact of my efforts to be clear within the larger curriculum

I understood how much control I had over changing the course

I received compatible information from various sources on how to make changes in my course

I received compatible information across #ime on how to make changes in my course

O || | KON

The information I received from my university were consistent with the information I
received from outside sources

9 | I received support from my peers to continuously improve my course

10 | I considered my efforts to change this course to be consistent with the overall program’s
efforts

11 | The implementation process was given to me so that it would be strictly followed

12 | My implementation was closely monitored

13 | My implementation was influenced by external factors (e.g., societal needs)

14 | My colleagues in my program shared resources to help in the implementation of my plans

15 | My implementation was influenced by internal factors (e.g., department plans)

16 | my approach was motivated by a desire to generate positive learning outcomes for students

17 | my approach was motivated by my perception of what my colleagues would think of me

18 | my approach was motivated by what I thought the students evaluations would be

19 | T was looking forward to implementing changes in this class

20 | I was anxious about the overall consequences of changes in this course

2.4 Procedures: Participant recruitment

Participants were recruited via email correspondence (Appendix A-C). The email messages
were very similar for participants in both contexts; the links used in the email messages
directed participants to surveys of either Context I or Context II. After, the IRB protocol
was approved (Appendix A), the list of potential participants who taught in both contexts

started to be developed. Participation in this study was voluntary. Participation in the
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quantitative phase involved completing one survey. The survey asked questions about
experiences delivering courses in an engineering curriculum. Participants had the option
refuse to answer any question on the survey. This survey was designed to not take any longer
than 10 minutes to complete.

One anticipated challenge was recruiting participants for Context I from faculty who
were engaged in the KEEN program on participating campuses nationwide. While recruiting
participants from Context II was not as challenging because the target population was
significantly larger than that of Context I, the required number of participants from Context
I that were needed to reach the required power was challenging to achieve. Initially, based on
the list of faculty members who taught in that context in one university, the number was
slightly above the required number. So, there was a risk to be mitigated there. One
consideration was to contact faculty from the KEEN network who attempted similar efforts
of integrating EM in their courses in other institutions. The instrument design had a
placeholder to inquire about institution name in order to keep track of any potential
variations in responses.

The approach was to reach out to programs in the KEEN network nationwide. The
recruiting email was sent by email directly to the potential faculty participants. The email
provided a brief about the study, a link to a consent form with directions on how to
participate. There were two potential approaches to reaching out to faculty: either a contact
person in the program would forward my request to the faculty, or the contact person will

provide me with an email list of potential faculty participants to contact directly. However,
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the best approach proved to be to acquire contact information for active faculty from the
KEEN website and to reach out directly to them.

The proposed number of participants was based on an a priori power analysis of
Power = 0.95. In social sciences, desirable power is > 0.80 (minimum total sample size for
means comparison 128; that is 64 per context) and the typical power in the social sciences is
0.60. Conducting EFA requires a minimum of 100 participants (based on the rule of 5-10
participants per item kept in the revised instrument and depending on the emerged structure
from EFA). The final, revised conceptual framework utilized three conceptualized factors
for self-efficacy, three for willingness, and four conceptualized factors for attitude toward context.
There were 5 items for each construct. It was expected that items for “attitude toward
context’s clarity” and items for “attitude toward context’s consistency” may emerge under one
category. While, based on the literature, these two were characterized as two separate factors,
after careful analysis of the actual operationalization of the items as written and consulting
with other faculty, these two categories may emerge as one category. The same applies for
items for “attitude toward context’s constraints” and items for “attitude toward context’s
consequences” which may also emerge under one category. Therefore, while contingency plans
were provided, there were enough items to provide meaningful factors and that are loaded to

meet the needed criteria.

2.5 Participants

The instrument was administered with the final 50 items for each context to a relevant
sample of engineering faculty in each context recruited from higher education institutions
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nationwide within the US. Data for the quantitative study were collected through on online
survey using Qualtrics. To increase participation, follow-up emails and a tracking sheet were
used (as discussed before). Participation was totally voluntary and no incentives were offered
for participation. The distribution of the sample representation across the groups of this
study is provided in Table 16. In Context I, 421 invitations were sent to faculty members in
the KEEN network to participate; only 76 responded (response rate is 17.8%, 1 incomplete
response). In Context II, 380 invitations were sent to faculty members who taught during

the pandemic to participate; only 80 responded (response rate is 21.1%).

Table 16. Faculty participants distribution across the two contexts, based on gender, role-
type, years of experience and race/ethnicity.

Cl: EM C2: COVID
(75) (80)
Male 51 (68%) 61 (76.3%)
Gender Female 22 (29.3%) 17 (21.3%)
Other 2 (2.7%) 2 (2.5%)
Group A 35 (46.7% 18 (22.5%
Role-type Groug B 40 E53.3%§ 62 E77.5%§
Years of 0 - 5 years 21 (28.0%) 28 (35.0%)
teaching 6 - 10 years 16 (21.3%) 13 (16.3%)
experience > 10 years 38 (50.7%) 39 (48.8%)
Hispanic or Latino 6 (8.0%) 3 (3.8%)
American Indian or Alaska Native 0 0
Race/ethnicity Asian 11 (14.7%) 19 (23.8%)
Black or African American 2 2.77%) 2 (2.5%)
White 58 (77.3%) 52 (65.0%)
No response 3 (4.0%) 6 (7.5%)

«Group A: Self-identified as “lecturers, senior lecturers, or adjunct”
Group B: Self-identified as “assistant, associate, or full professor”
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2.6 Analytical procedures

No missing data was used in the exploratory factor analyses for all constructs, resulting in a
sample of 75 participants from Context I and 80 participants from Context II. Given the
resulted collected sample size, it was recommended to proceed with the analysis. The
analysis involved exploring correlations, conducting exploratory factor analysis (EFA), and
assessing internal consistency reliability. The detailed steps are provided below. For the
internal consistency reliability, the measure addressed the variation in individual responses
within the set of items measuring a construct, based on a single administration of the
instrument to a single group of respondents. It is most commonly evaluated using
Cronbach’s coefficient alpha (Agresti, 2009).

The correlation tables were examined and evidence was found for inter-item
correlations between items that should correlate. An EFA using principal axis factoring was
used. As expected and conceptualized, each construct (each containing 5 items) was
examined separately and found to load under one factor only; therefore, rotations were not
necessary to optimize the loading. For example, se/f-¢fficacy in planning resulted in one factor
only, and the same for all other constructs.

In the first round of analysis, for each construct, in each context, Bartlett’s value p =
0.000 < 0.05 was achieved, Table 17. In the same table KMO-test are provided with (>0.6
and >0.8 resulted, indicating data set is suitable for factor analysis (Agresti, 2009). Based on
the scree plots and Kaiset’s criterion with eigenvalues > 1.0, one factor for each constructed
was achieved and explored for factor loading. Based on high factor loadings on one item
(>0.4) and low loading (<0.3) on all other factors, the items shown in Table 18 were
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retained. Note that, in Table 18, items for attitude toward context’s clarity and consistency were
found to load together for a high Cronbach’s coefficient alpha and across contexts. This was
expected as discussed previously under the section on “Procedures.” Also, items for the
attitude toward context’s consequences were found not to be factorable and therefore they were
not included for further analysis. One reason for that is perhaps the inconsistency of
interpretation by participants of the intent of the items across contexts.
Table 17. First round analysis to check for suitability of data for factor analysis, for each
construct in each context.

Affective  Context  Bartlett's  KMO Number of

domain test (>0.6, factors
(p<0.05) >0.8) extracted

C1 0.000 0.752 1
_ SE C2 0.000 0.738 1
Planning C1 0.000 0.822 1
W C2 0.000 0.739 1
C1 0.000 0.698 1
o SE C2 0.000 0.763 1
Adjusting C1 0.000 0.836 1
W C2 0.000 0.816 1
C1 0.000 0.661 1
. SE C2 0.000 0.691 1
Reflecting Cl 0.000 0.811 1
W C2 0.000 0.740 1
: C1 0.000 0.778 1
Sﬁiilyteﬁ ATT C2 0.000 0.802 1
‘ C1 0.000 0.647 1
Constraints ATT o 0.000 0726 1
C1 Not factorable
Consequences ATT C2 Not factorable

« SE = self-efficacy; W = willingness; ATT = attitude;
C1 = EM context; C2 = COVID context.
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2.7 Exploratory Factor Analysis (EFA) results

After removing underperforming items from each construct in each context, the resulting
items were examined. While items in each context, generally, grouped together for the two
contexts, that was not always the case, as shown in Table 18 through Table 20. However,
there is no conclusive statement that can be made as to why this has been the case, given
that for the most part, items grouped together similarly across the two contexts.

An additional EFA was performed with the remaining items (with all other items
removed) where one factor was explored for each construct, and was found to be factorable
with one resulting factor (Bartlett’s value p = 0.000 < 0.05. KMO-test > 0.6). The final
structure was explored for internal consistency; the Cronbach’s alpha values for each
construct are included in Table 18 through Table 20. With values of alpha higher than 0.70,
the items show internal consistency, indicating the accuracy with which an instrument
measured the intended factors. Based on the final, established factor structure, item
responses for each factor were grouped together, summed and scaled out of 10 for the
analysis. As mentioned before, the factors in their final extraction match the theoretical
constructs of self-efficacy in and willingness for planning, adjusting and reflecting, as well as attitude

toward context’s clarity and constraints.
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Table 18. Factor loading for final items retained for analysis after the EFA for the self-
efficacy in planning (items 1-5), self-efficacy in adjusting (items 6-10) and self-efficacy in
reflecting (items 11-15) constructs.

# | Item Factor o in Factor o in
loading c1 loading CII
in CI in CII
(For context I) In changing my course to integrate EM, I was able to ...
(For context II) In changing my course due to the COVID-19 pandemic, I was able to ...
1 | allocate time to modify plans as the semester was 0.629 0.705
unfolding
2 %dentlfy which aspects of the course needed 0.649 0.816
improvement
3 | dedicate time to improve my future offering of this
course 0.648 0.711 0.684 0.799
4 inquire about meth?ds of instructions that 0.564 0.622
influence students’ learning
5 | plan the course based on #he available conrse Not
Learning Management Systems (e.g., Blackboard, . 0.525
included
Canvas, etc.)
6 | make significant changes 0.486 0.697
7 | adjust the conrse Pplan as needed as the semester 0.838 0.702
was unfolding
8 | implement methods of instruction that were new to Not 0.733 0.771
. 0.643
me included
9 | adjust the course “on the fly” 0.637 0.775
10 | find help for adjusting the course 0.649 0.427
Tl I .
reflect on my effort to modify this course during 0.619 0.505
the semester
12 1nf9rmally evaluate my efforts with my students 0.542 0.572
during the semester
13 | review the impact of changes on the learning 0.495 0.721 0.684 0.703
outcomes at the end of the semester
14 | seck different ways to assess the students’ 0.753 Not
achievement at the end of the semester ’ included
15 | seck feedback on my teaching from my peers 0.543 0.683
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Table 19. Factor loading for final items retained for analysis after the EFA for the
willingness for planning (items 1-5), willingness for adjusting (items 6-10) and willingness for
reflecting (items 11-15) constructs.

# | Item Factor o in Factor o in
loading CI loading CII
in CI in CII

(For context I) In changing my course to integrate EM, I was willing to ...
(For context II) In changing my course due to the COVID-19 pandemic, I was willing to ...

1 | allocate time to modify plans as the semester was

. 0.720 0.728
unfolding
2 %dentlfy which aspects of the course needed 0.936 0.785
improvement
3 ilzpllifrzz: time to improve my future offering of this 0.824 0.822 0.836 0.853

4 | inguire about methods of instructions that

. , . 0.797 0.833
influence students’ learning

5 | plan the course based on #he available conrse 1_earning 0.423 0.572
Management Systems (e.g., Blackboard, Canvas, etc.) : :

6 | make significant changes 0.768 0.721

7 | adjust 'Fhe conrse plan as needed as the semester was 0.888 0.832
unfolding

8 Zﬁ/emmz‘ methods of instruction that were new to 0.905 0.867 0.679 0.832

9 | adjust the course “on the fly” 0.621 0.751

10 o Not
find help for adjusting the course 0.628 included

11 ’ ify thi 7
reflect on my effort to modify this course during the 0.871 0.617
semester

12 | informally evaluate my efforts with my students 0.819 0.806

during the semester
13 | review the impact of changes on the learning 0.819 0.894 0.812 0.815
outcomes at the end of the semester ) )

14 | seek different ways to assess the students’
achievement at the end of the semester

15 | seck feedback on my teaching from my peets 0.648 0.583

0.845 0.652
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Table 20. Factor loading for final items retained for analysis after the EFA for the attitude

toward context’s clarity (items 1-10) and constraints (items 11-15).

# | Item Factor o in Factor o in
loading CI loading CII
in CI in CII
(For context I) In changing my course to integrate EM, (ptior to Spring 2020) ...
(For context II) In changing my course due to the COVID-19 pandemic (in Spring 2020 and
beyond), ...
1 I was able to find reliable sources of information 0.641 0.699
when I needed them
2 | I'received well—dev.elop.ed information to help in 0.723 0.687
changes I was making in the course
3 | I considered my colleagues in my program to be 0.448 0.670
aware of my efforts of change
4 |1 vcor.lsldered the impact of my efforts to be clear 0.410 0.636
within the larger curriculum
5 | I understood how much control I had over changing Not
. 0.527
the course included
6 | I received compatible information from various sources 0.824 0.882
. 0.759 0.712
on how to make changes in my course
7 | I received compapble information across time on how 0.742 0.697
to make changes in my course
8 | The information I received from my university were
consistent with the information I received from 0.580 0.737
outside sources
9 I received support from my peers to continuously 0517 0.593
improve my course
10 | I considered my efforts to change this course to be
. . , 0.510 0.555
consistent with the overall program’s efforts
11 The 1mplemenFat10n process was given to me so that 0.728 0.836
it would be strictly followed
12 | My implementation was closely monitored 0.883 0.845
13 | My implementation was influenced by external
factors (e.g., societal needs) 0494 0.719 ) 0.847
14 | My cgﬂeagqes in my program shared resources to 0.408 0.713
help in the implementation of my plans
15 | My implementation was influenced by internal Not
. 0.698
factors (e.g., department plans) included
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3. Qualitative research method
The purpose of the qualitative study is to explore the process of adaptation during curricular
change for engineering faculty in the two different contexts. The central qualitative research
question is: How do faculty respond to curricular change, as exhibited in their activities of planning,
adjusting and reflecting during change? In this section, the rationale for a qualitative phase in an
explanatory mixed method research design is provided, followed by data collection and

analysis methods. Validity issues are discussed at the end of the section.

3.1 Rationale for the qualitative phase: Explanatory mixed method research design

The inclusion of this phase assumes that the emergence of differences in findings between
the two contexts of this study, or, alternatively, the rejection of proposed hypotheses, may
reflect a complex combination of interactions between factors that are not captured by the
quantitative study alone. Furthermore, the inclusion of actual evidence of response to change,
in combination with the se/f-reported survey results, will allow richer explanation for the process
of adaptation of faculty during curricular change. This research integrates analysis from
quantitative and qualitative data. In mixed method research, it is customary to divide the
reported work into two “methods and results sections” for each phase, and a single
“discussion” section that synthesizes the two sets of findings (Creswell, 2008).

In explanatory mixed method research design, data is collected sequentially, with the
first phase informing the second phase (Ivankova, Creswell, & Stick, 2006). This research
design is also called the “two-phase model” (Creswell, & Plano Clark, 2007) and is used so
that the subsequent qualitative phase will “help explain or elaborate on the quantitative
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results” (Creswell, 2008, p. 560). In this study, the emphasis is placed on the proceeding
quantitative study in terms of both priority (or weigh?) and sequence. In term of priority, the
quantitative study represents the major aspect of data collection because there exists a need
to understand the relationship between faculty a#itude toward context with self-efficacy in and
willingness for in adaptability in that context. The findings will characterize this relationship
quantitively, adding to our understanding of this gap in the literature. In terms of sequence,

the qualitative data will be collected to explain the quantitative results.

Paths for explanation afforded by the qualitative phase

Conducting the qualitative analysis will help in understanding how the adaptation process is
exhibited during curricular change in terms of faculty behaviors and activities. There are
three possible paths for explanation that the follow-up qualitative phase may offer. First,
outlier or extreme data may emerge from the quantitative study. In this case, qualitative data
can be collected from these cases to explore their characteristics (Caracelli & Greene, 1993).
Second, while the quantitative analysis may result in identifying differences between faculty
participants from the two contexts, the follow-up qualitative phase may help explaining why
there is a difference. For example, after the correlational analysis between variables (i.e.,
attitude toward context and self-¢fficacy in adaptability), an in-depth corresponding narrative may
help in exploring why there are differences between the two contexts (e.g., Blustein et al.,
1997). It could be that findings from the first quantitative phase are contradictory, requiring
the in-depth explanation. As an illustration, it could be that no significant difference in
attitude is found between the two different contexts when, in fact, a significant difference in
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adaptability is reported. In a study of seventh- and eighth-grade science students, Houtz
(1995) found contradictory results of attitude and achievement, which prompted her for a
follow-up qualitative study with teachers and administrators. A third possibility of
explanation is using the typology of the resulted factor structure from the quantitative phase

to identify themes in the qualitative data (Caracelli & Greene, 1993).

Matching quantitative data analysis with qualitative research design

Although using a mixed method approach implies collecting both quantitative and qualitative
data, the real benefit of using a mixed method is more than simply finding links of interest
between data from the two phases of the study. It is of interest, as explained before, to
understand how adaptation is reflected as a process on the behaviors and activities of faculty
during curricular change. Beyond just mixing the findings, the results from the quantitative
analysis should zzform the qualitative phase (Morse, 1991; Tashakkori & Teddlie, 1998).
During data collection, the inquiry evolved as quantitative responses were collected from
participants, guiding the interview protocol in the follow-up study. While the research question
of the qualitative phase remained of interest, as findings from the quantitative analysis
emerged, the znterview questions during data collection evolved as well. As proposed in the
central research question, of particular interest will be the exploration of any differences
between reported attitude, self-efficacy and willingness measures (in the quantitative study)
and actual process and outcome of change (in the qualitative study). The identified options
for explanation (as described before) will help in ensuring the matching between data analysis
and design of this mixed method approach.
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Adpantages and disadvantages of exiplanatory mixed method research design

Opverall, the explanatory mixed method research design benefits from the advantages of both
the quantitative approach (by obtaining results from a large population) and the qualitative
approach (by offering deeper insights into findings through elaboration and explanation).
Moreover, the research does not have to converge in order to integrate results—a
requirement in triangulation mixed methods designs (Creswell, 2008). One difficulty in this
approach is that the researcher has to deliberately determine which aspects of the
quantitative analysis need to be explained in-depth in the follow-up phase (Ivankova,
Creswell, & Stick, 20006). The research design has been also described as labor intensive
requiring expertise in both quantitative and qualitative research methods (Creswell, 2008;

Tashakkori & Teddlie, 1998).

3.2 Qualitative research desion

In qualitative research, a researcher analyzes qualitative data in search for meaning or to
understand a central phenomenon (Creswell, 2008). The results of qualitative research are
reported in terms of central tendencies (Patton, 2014). Qualitative research has the quality of
flexible modification during the study in response to new, emerged understanding; i.e.,
“reflexivity” (Robson, 2011). In the qualitative phase of this study, grounded theory is
selected as a qualitative research method because it allows the collection of open-ended
responses from interviews, which provides the needed richness for substantiate explanation
in this phase of the study (Saldafia, 2013). Moreover, qualitative research enables capturing

the experiences of participants (Glesne, 2016; Patton, 2014) and thus allowing an

86



opportunity to understand how various external forces of the different contexts of this study

shaped their adaptation processes.

Grounded theory as a form of inquiry: Advantages and disadvantages

A grounded theory design is suitable for this study because the interest is in exploring
“experiences of individuals” to develop an understanding of adaptation processes (Creswell,
2008, p. 60). Developed in the 1960s by sociologists Glaser and Strauss, grounded theory
uses a systematic set of procedures to develop an understanding of interactions within a
social phenomenon (Glaser & Strauss, 1967). A grounded theory approach is associated with
research that examines a number of individuals who all have experienced “an action,
interaction, or process” (Creswell, 2008, p. 61). Compared to the quantitative phase where
data were collected from a large sample in the population, grounded theory generates a
general explanation that is grounded in data from participants who are carefully selected
through theoretical sampling (Glaser & Strauss, 1967).

An advantage of grounded theory is that it incorporates a process approach that is
both systematic and emergent. Although the central idea under study is around adaptation
during curricular change as experienced by faculty participants in two different contexts, a
grounded theory approach allows examining the experiences as a process taking place
holistically in a social world (Strauss & Corbin, 1998). Theoretical sampling in grounded
theory is purposeful in that it seeks participants who will enable the explanatory nature of

this phase of the research. By allowing the researcher to stay close to and “grounded” in the
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data, this research method provides substantial evidence answering a research question
related to experiences and processes.

Some of the disadvantages of this research method is that, because it followed the
quantitative phase, potential candidates had to be recruited who would provide valuable
insights to this study; however, the timeline of the research design could not be precisely
determined as the quantitative data continued to be collected (Creswell, 2008). Furthermore,
given the level of commitment of the participants in this study (i.e., faculty) it was difficult to
find suitable time to engage in a reflective interview. Because the process of meaning making
during the analysis focused on explaining the quantitative results, it was challenging to not
miss some of the more nuanced data (Patton, 2014), to avoid providing incomplete
explanations (Robrecht, 1995) which may lack conceptual depth (Becker, 1993). Finally, and
as will be discussed later, limitations include the inherent subjectivity in the entire process of

this qualitative research design (Walther, Sochacka, & Kellam, 2013; Peshkin, 1993).

3.3 Qualitative data collection

Abrtifact elicitation as a data collection method

Data can be collected in many forms in grounded theory. Interviewing is very common in
grounded theoty, especially to capture the experiences of participants using their own words
(Charmaz, 2000; Creswell, 2008). In this study, artifact elicitation was used as a data collection
method. In this method, faculty as participants were asked to bring an artifact of their own
choice to the interview. The artifact should manifest what the faculty conceive of as an effort

to modify their course in response to change in the curriculum. Each interview started by
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asking participants to describe what they brought with them. Afterwards, the interview
moved to ask the participant about other experiences of curricular change, allowing the
elicitation of adaptation behaviors and activities during the interview. The collected data
were in the form of recorded interviews (Zoom sessions) which were then transcribed for
analysis.

As a data collection method, artifact elicitation is a derivative of the photo elicitation
method, where participants are typically asked to bring a photo to an interview (Clark-
Ibanez, 2004; Harper, 2002; Harrison, 2002; Prosser & Schwartz, 1998). The photo enables
the participant to physically point to visual cues in it, which can lead to larger discussions
related to the research study (Pink, 2001; Stanczak, 2007). According to Copeland & Agosto
(2012), “visual data representing personal understandings of concepts, experiences, beliefs,
ot behaviors, can be especially useful in helping participants to express complex or abstract
ideas or opinions” (p. 513). This method facilitates the critical reflection because it has the
“power to capture unfettered visual conceptions of information, especially personal,
pleasurable, and profound dimensions, which are increasingly relevant” (Hartel, 2014, p.
1350). Artifact elicitation as a method has been used to study Makers (Jordan & Lande, 2015;
Lande & Jordan, 2017).

While artifact elicitation offers the advantage of providing descriptions about
faculty’s behaviors and contextual factors, it also has some disadvantages. As reported by
Douglas et. al. (2015), some disadvantages include: the difficulty of coordinating an interview
time when it is convenient for a participant to bring the artifact. Also, there is the challenge
of attending to multiple things during the interview, such as the interview protocol and the
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recording, while being simultaneously engaged with the participant and following up with
important questions when needed. Furthermore, there is the need for being mindful that
participants may become enthused about their artifact and less reflective in the responses
they provide. In order to mitigate some of these shortcomings, the interview protocol was
semi-structured so that it moved from the specifics of the artifact at hand, to other contexts
such as previous attempts to adjust a course, and, correspondingly, to more general aspects
of adaptation as a process in curricular change, as well as enablers and barriers for

adaptation.

Interview protocol development

The interviews were the primary source of data for the qualitative phase. The interviews
were developed to enable reflection by following a semi-structured protocol that encouraged
asking follow-up questions where a participant seemed to need to expand upon a given
response. The same interview protocol was used for all participants, with slightly different
follow-up questions depending on the description of the artifact that each faculty provided
and the faculty membet’s responses and experiences. Interviews lasted for between 30
minutes to more than an hour.

The interview protocol is provided in Appendix H. The interview protocol was
structured around the three major phases of adaptation and as conceptualized in the
framework for this study: planning, adjusting and reflecting. The grand tour questions during the
interviews will be as follows:

e What did you bring with you? [Tell me more.]
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e Did you plan for this (activity)? How?

e How did this (activity) go?

e Do you consider the change you introduced in your class by this (activity) as significant?
How? [Or why or why not?]

¢ Do you consider this activity to be a representation of your adaptability for change as a
faculty member? Why or why not?

e s there anything else you’d like to add?

In developing the protocol, the questions were informed by (1) the literature on the
topic, in addition to (2) the emerged themes from the quantitative phase in order to offer the
needed explanation. As for the literature on the topic, and as discussed in Chapter 2, it
influenced the need to ask about the thoroughness of planning that went in delivering the
intervention made by the faculty participant, the significance of change in relation to the
curriculum as viewed by the faculty participant, and the dedication for reflecting on outcome
of change as characterized by the faculty participant. A significant starting point for
developing the interview protocol was the interview protocols developed for the Pedagogical
Ninjas Program as part of the NSF-funded Revolutionizing Engineering and Computer Science
Departments at Arizona State University, which I helped develop and iterate on (see Al
Abhyankar, Brunhaver, Bekki, & Jordan, 2020). The questions, as part of that study, proved
to allow deep reflections by faculty participants who engaged in curricular change effort, and,
therefore, were a suitable starting point. At the same time, and as to the emerged themes
from the quantitative phase, the follow-up questions attempted to elicit more about the
context (e.g., “Tell me about the EM integration efforts on your campus”) or the faculty
role-type differences (e.g., “Has the research expectations in the way you taught during

COVID?”). Overall, in developing the interview protocol, an emphasis has been made on
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understanding the enablers as well as the barriers for faculty’s behavior in each phase of
adaptation.

Before conducting the interviews, participants were asked to sign a consent form
(Appendix G) approved by the Institutional Review Board (IRB). In order to save time
during the Zoom interview and in order to allow participants to get familiar with the
purpose of the study, the consent forms were sent electronically in advance. I found this step
to be important, especially to build trust early on in a virtually conducted interviews, where a
significant number of participants were faculty members whom I have not met before.

The interviews were recorded via Zoom, and the transcriptions afforded by Zoom were
checked for accuracy. After transcription, interviews were anonymized by giving faculty
pseudonyms and hiding any references to courses they mentioned, references to their
institutions or anything it was believed would expose their identities. Interviews were then
shared with faculty participants for verification and approval. In few occasions, clarification
and additions were requested as a way for confirming representation (Creswell, 2008).
Generally, data collection for this qualitative phase sought rich descriptions, as demanded by
a grounded theory approach, in order to help the readers decide about the transferability of

findings.

Participant selection
The process of data collection started with theoretical sampling by intentionally selecting
faculty participants who could contribute to the explanatory purpose of this phase. Because

this phase followed a previous data collection from the quantitative phase, data could be
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collected as a whole and then analyzed. In pure qualitative studies, Creswell (1998)
recommends collecting data from at least 20 to 30 participants as a general guideline to start
developing categories. Because of the explanatory nature of this phase, in a mixed method
research design, and in order to provide in-depth narratives that explain the findings from
the previous phase, a total number of 14 participants was used as a target; 7 from each

context in this study.

Participant recruitment

Recruiting participants for the qualitative phase for Context I of the study involved
identifying faculty members from the KEEN network who were particulatly active in the
program on their campus and wo were willing to share their experiences. In some cases, a
snowball participant recruiting strategy was used where one participant helped in identifying
another participant. The initial email for recruitment (see Appendix E) had the subject line
“Astking to meet with you to share your experience integrating the Entreprenenrial Mindser” and included
language asking for help in data collection, sharing experience, and the unique perspective a
faculty member can bring. I learned from data collection efforts from the quantitative phase
that asking faculty members to volunteer time and participate in a research study can be
extremely challenging; however, overall faculty member can be very generous when asked
for help, as this seems to be the natural requirement of their profession in education. If no
response was received from the first email, a follow-up email was sent, often promoting a
response in the second time. Compared to data collection in the quantitative phase, where an

attention-getting email with graphics was used, here a more personalized and professionally
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structured email was used. A tracking sheet was used to track responses from potential
participants, with more than two emails were sent for each faculty members. I found that
sending more than two emails to each potential participant to be both discouraging and
slandering, especially in the academic community.

A similar approach of recruiting participants for Context II was used (Appendix B).
Compared to recruiting participants who were involved in integrating the EM, recruiting
participants who taught during the COVID pandemic was more achievable, especially that
all faculty members (except for a few who did not teach during the pandemic) were affected
by the pandemic. There were a few who refused to participate and gave the reason that they
already provided multiple feedback on the topic to various sources during the past months.
Overall, choosing a suitable time that meets faculty commitments was important. I was
trying to avoid rush time (e.g., end-of-semester, exam- and project-times) when faculty were
busy, and found that the time after the end of the semester to be very suitable as a reflective
period for faculty who were open to share their experiences when memories of the sequence
of events were fresh in their minds. The list of faculty participants’ pseudonyms, teaching
domains, years of teaching experience and the artifacts they brought to the interviews are

listed in Table 21.
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Table 21. List of participants of the qualitative study.

Participant Context Role Teaching Years of  Shared artifact!
(pseudonym)/ domain teaching
(Gender) experience
Alex (M) C1 Teaching Biomedical > 10 years  Observations and
in R1 interviewing in
medical context
Brooke (F) C1 Research First-year > 10 years  Scaffolded
workbook and
activities
Connor (O) C1 Teaching Civil 5-10years Integrating social
context in a statics
class
Griffin (M) C2 Research  Capstone, general > 10 years  Online delivery of
engineering industry partners
showcase
Jack (M) C1 Teaching Mechanical > 10 years Need finding in
in R1 capstone design
Kaleb (M) C1 Teaching Design 5-10 years  Sprint project cycles
Mary (F) Cl1+C2 Teaching Communication > 10years Contextualizing a
in R2 in engineering circuits class
Miles (M) Cl1 +C2 Teaching Electrical 5-10years Use of case studies
Robert (M) C1 Teaching Materials 5-10years E-portfolios
Sophie (F) C2 Teaching First-year 0-5years Sending project kits
in R1 to students at home
Tanner (M) C2 Teaching Mechanical > 10 years  Recorded lectures
in R1 and Zoom delivery
Vagish (M) C2 Research Multimedia 0-5years Recorded lectures
and outdoor class
activities
Vera (F) Cl1+C2 Research  Environmental > 10 years  Student-defined lab
sessions
Xavier (M) Cl1+C2 Research  Mechanicaland  5-10 years Combining research

civil

activities and design
in an economy class

! Often times, faculty brought actual artifacts to the interviews. Other times, they described it and shared actual
documents after the interview. Some other times, they just provided rich descriptions of examples of their

implementations.
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Often times, participants recruited from the EM-context were naturally talking about
the COVID-context, which is understandable given the intertwining between the two
contexts during the time I was conducting the interviews. I tried to maintain a balance
between allowing this natural transition and staying the course with my interview protocol,
mainly because when collecting the quantitative data a specific request was given to provide
responses based on integrating the EM before the pandemic (before Spring 2020). At the
same time, the insights provided by the EM-context participants about teaching in the
COVID-context where valuable in providing explanations from faculty adaptability. In
recruiting participants for interviews in the COVID-context, the majority were participants
who also participated in the quantitative phase. Particularly, participants who completed their
responses to the instrument, provided written, optional responses, and indicated their
interest and availability for a follow-up interview, were recruited.

As discussed before, in this mixed research design, quantitative data collection and
preliminary analysis proceeded the qualitative data collection, allowing for the evolution of
the interview protocol. More specifically, as preliminary quantitative analysis indicated the
potential difference between teaching- and research-focused faculty members within each
context, participants from these subgroups were particularly recruited from each context in
otder to provide rich explanations. Additionally, interview protocol questions, as well as

follow up questions, were developed to provide more explanations.
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2.5 Qualitative data analysis

Data analysis started with an open approach to one of the three potential explanation paths
described before, under “Paths for explanation afforded by the qualitative phase” One path was to
focus on the outliers or extreme data to explain their characteristics. A second path was to
focus the analysis on explaining why there was a difference between participants from each
context. A third path was using the resulted factor structure from the quantitative phase to
identify themes in the qualitative data. A combination of the second and third path were
used in the qualitative data analysis. In general, in grounded theory, data analysis starts by
generating initial categories through gpen coding, connecting categories through axial coding,
and developing the theory through selective coding (Glaser & Strauss, 1967). Open coding
involves naming and categorization of data as transcripts are reviewed and data with similar
properties are grouped together, with a recommended number of 10 categories as a
beginning (Creswell, 2008). The process aims to capturing concepts that make up
experiences (Geertz, 1974). It is expected that codes will capture behaviors and activities as
well as enablers and barriers for faculty participants in different adaptation phases.

Data analysis was achieved by constant comparison which was an inductive process
that compared gathered data with new one (Glaser & Strauss, 1967), allowing categories to
emerge until saturation was reached, which was the state reached when new data did not
provide new insights. Sustained engagement with the data allowed categories to emerge,
through gradual abstraction and use of zz-vzvo codes (Richards, 2005). After saturation was
reached, core categories were identified as the basis for forming the needed explanation, as
these categories could “process out” adaptation; that is, the experience under study (Glaser,
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1978). According to Strauss & Corbin (1998), a core category is one that is central,
frequently appearing in the data and provides an explanation that relates to other categories
without being forced. The identified core categories in this step were aligned with the phases
of adaptability based on the conceptual framework for this study. These core categories
followed naturally from the way the interview protocol was structured in order to explain the
quantitative findings in this mixed method research design. The core categories were as

follows:

o Self-efficacy in planning
o Willingness for planning
o Self-efficacy in adjusting
o Willingness for adjusting
o Self-efficacy in reflecting
o Willingness for reflecting

Selecting the core category enabled axial coding where “causal conditions,
intervening and contextual categories, strategies, and consequences’” were identified
(Creswell, 2008, p. 450) to generate an understanding of the external forces in each context
that influenced adaptation. The process aimed to moving to higher levels of abstraction, with
visuals usually used to illustrate interactions (Strauss & Corbin, 1998). Axial coding in
grounded theory is followed by generating theoretical propositions in a systematic manner
(Strauss & Corbin, 1998), that uses selective coding to interrelate categories, providing
testable ideas to generate the theory (Creswell, 2008). In the interpretation process, the aim
“is not to reduce complexity by breaking it down into variables but rather to increase

complexity by including context” (Flick, 2000, p. 98).
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2.6 Analytical procedures

Because the purpose of the qualitative study is to explore #be process of adaptation during
curricular change, process coding was used to code action in the data: observable activities (such
as, planning), especially in the early phases of detailed coding of data. Consider, for example,

the coding of this note from Vera:

“I think in both of those cases ... they're both two different KEEN workshops. And
so, most of the thinking about what am I going to do and how am I going to do it
actually took place in the workshop” [Forming intention)

Process coding uses gerunds (“-ing” words) to connotate actions. Actions are
intertwined with time, and are embedded in psychological beliefs (Saldafia, 2013). Process
coding aims at capturing sequences of actions and reactions. Therefore, a process ideally has
delineated phases which can be observed in the use of phrases such as 7, when, then, because, so,
ete. Dey (1993) suggests that process coding can be used to “obtain a sense of how events
originate and evolve, and their shifting significance for those involved” (p. 38).

For example, note the evolving of this action-reaction in Griffin’s description of how

he reacted to the pandemic:

“|Okay, well, so the first real impact that the pandemic had on us was in
January. We were doing our planning for the forum again, which is where the
companies come together and present what they want the students to do. And
it was a face-to-face event, and the day of the event, one of the company's
called us and said they weren't coming because of the pandemic.]acion =
[And at the time we thought they're crazy; you guys are just way overreacting
here.|recion [And so we went ahead; we assigned projects. In the first capstone,
groups were working on their projects.]acio 2 [And then we watched ... we sort
of watched the pandemic news like everybody did, but I don't think we necessarily
expected it to affect what we were doing very much.|recion [And so we didn't really
have any contingency plans worked out. And then during spring break, which
I think was about March, around March 15th, we got an email from the
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administration, saying that everything was going virtual. And it was actually
kind of interesting.]acion = [Basically everything I was involved in, you know, from
a personal perspective, also from work, went virtual that week. And all of a sudden,
I'm going, “Wow, I guess I better pay attention here.|reaction”
In Griffin’s example, process coding may involve coding actions and coding sub-
actions:
Planning
Setting goals
Interacting with context
Making
Reflecting
Observing
Adjusting
Controlling anxiety
In addition to process coding, concept coding was used as an analytical procedure.
Concept coding uses abstract ideas as concepts. Nouns can be used, but verbs and
combinations of nouns and verbs can be better options to move from coding small,
observable actions to coding concepts (Saldafia, 2016). Concept coding uses larger
constituents, represented in larger chunks of data, with the goal of theory building, which in
turn is motivated by more generalizable abstract contexts. Because of the interest in
explaining the quantitative findings, concept coding was used in the later stages of the
analysis, especially when analyzing transcripts by speaker-turn.
Codes in concept coding should stimulate reflecting on larger social constructs. The
process overlaps with process coding in that it’s conceptual in nature, but it can also use -

vivo coding. To identify concepts in the data, Saldafa (2016) recommends observing shifts in

the topics that a participant discusses which suggests a new concept. For example, in
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Griffin’s example, he shifts from talking about personal activities, to describing the context,
to talking back again about personal reactions.

Concept codes are highly interpretive and requires a creative stance. Creative phrases
allow richer meanings; however, with knowledge about the research question and purpose,
adequate alighment can be used in creating the phrases. The complete code book for analysis

is provided in Appendix I.

Practical considerations during analytical coding

The two methods used in the analysis are the same in being “elemental methods” in that
they have “basic but focused filters” for reviewing the data and building foundations for
next cycles of coding (Saldana, 2013, p. 83). In addition, as illustrated in multiple locations,
the methods overlap in their use: both process and concept coding, for example, share the
virtue of both being conceptual and tend to move to higher levels of abstraction. The two
methods aim to meaningfully reducing the data to codes that can be used for further
explanation.

At the same time, the methods differ in some ways. First, the size of constituents
that is being analyzed in each method differs: process coding looks at chunks of data
focusing on observable actions, whereas concept coding looks at the largest constituents.
Also, the pointers to each coding method differ: in process codes, pointers are observed in
sequences of actions and reactions; in concept codes they are observed in transitions in
topics. Furthermore, the level of abstraction in each method differ: moving from concrete

codes to the more conceptual codes in process coding method; to the abstract, creative and
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evocative codes in concept coding. Given these observations, the amount of work and level
of difficulty of coding increases as one moves from process to concept coding.
In coding, process coding was the initial step, but the coding gradually moved to

concept coding. In the analysis, a few factors were considered:
¢ Number of interviews: With the moderate number of 14 interviews, given
the length and level of detail of each interview, process coding was used as a
starting point, followed by process coding.
e The purpose of the research: Because the qualitative phase aims to explain

the quantitative phase, the use of concept coding at later stage was favorable.

e The structure of the interview protocol: Because the interview protocol
follows the self-regulation cycle in adaptability, it therefore provides a semi-
structure with direct prompts asking participants to describe their behavior in
adaptation. Realizing that different participants may have different processes
with different responses and levels of details, concept coding may help in
capturing the variation of interest.

¢ Order of analysis conducted: Finally, because the researcher was both the
person responsible for data collection and data analysis, and being aware of
the scope and interest of the qualitative, follow-up study, the order of
analysis of interviews allowed the emergence of themes of interest that would
explain the quantitative findings (e.g., differences between teaching- and
research-focused faculty participants). The analysis started from process

coding and moved to concept coding. Otherwise, starting, say, from concept
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coding and moving backwards, may not provide meaningful concept codes
as those tend to be highly abstract. Therefore, because of the degree of
abstraction that corresponds with each coding method, the decision was to
first start with process coding of few transcripts, and then follow by concept

coding.

2.7 Quality considerations

Validity issues and subjectivity statement
Some of the validity issues in this research design include theoretical validation and
procedural validation. Theoretical validation refers to capturing the full extent of the
phenomenon under study (Walther, et. al., 2013); that is adaptation as a process in curricular
change. Because of the temporal gap between the events that faculty will try to recall in the
interview and the time of the interview, they may provide inaccurate self-assessments
(McClelland, 1998; Spencer & Spencer, 1993), or produce a bias in self-reporting (Maxwell,
2005). One way to mitigate this is during the interviews: the interviewer might push for
eliciting memories that are newer to the faculty member (Walther, et al., 2011). Because such
moments can be described with vague feelings and surprise moments (Dewey, 1933),
triangulation explanations with faculty and their accounts after the analysis can be one way
to increase validity of the research (Gibbs, 2007).

Procedural validation is reflected in the influence of questionable contributions that
may provide a threat to the analysis of the data. Walther et al. (2013) suggested triangulation

as one strategy for mitigation. One element of procedure validation is the “role, influence,

103



and possible bias of the researcher” (p. 645). Personally, although I have a relevant
engineering teaching background, I did not experience the curriculum change in either
context of this study. During my data collection and analysis, I was a graduate research
assistant with full research assignment. I developed familiarity with initiatives around the
entrepreneur mindset and the KEEN network through my involvement with related extra-
curricular activities on-campus. To mitigate the influence of my experience on procedural
validation, I developed a systematic documentation of observations and interactions with
faculty participants, in addition to gradual coding to achieve higher levels of abstraction

(Flick, 2006).

Reliability assessment

In order to assess the reliability of using the codes (Appendix I), the full transcripts were
shared along with the codebook with another researcher. A introductory meeting was held
with the researcher to explain the research purpose and data structure. Inter-rater reliability
assessment was made for codes by speaker-turn, where a “speaker-turn” is defined as the
length of time the participant talks before the interviewer talks again (this could be multiple
paragraphs or a few words). The completed coding by myself as the main researcher were
not shared with the other coder except for the coding of one interview provided as an
example. The other coder conducted the coding for one additional interview, and another
meeting was held to discuss findings. After explaining some of the nuances of the codebook,

the coding proceed by the other coder for Context 1 first. Then, another meeting was held
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to explain the specific features of Context 2 and how the same codes were applied to
interviews in the second context.

Once the coding was complete by the second coder, a matrix was created: for each
speaker-turn segment of the transcript, 0’s and 1’s were used for each code (not applied or
applied to that segment). After the matrix was complete, and with only two coders, Cohen’s
kappa was calculated to establish inter-rater reliability per code. The results are included in
Table 22, indicating that a “substantial” level of agreement was achieved which is statistically

significant.

Table 22. Results of inter-rater reliability analysis.

Code Cohen’s Kappa p
Planning W 0.713 0.000
Planning SE 0.745 0.000
Adjusting W 0.790 0.000
Adjusting SE 0.684 0.000
Reflecting W 0.605 0.000
Reflecting SE 0.767 0.000

4. Limitations and subjectivity statement
This study has contextual limitations, methodological limitation and data limitations. The
contextual limitations are related to the fact of the specialized an unique contexts chosen to
compare the two groups of faculty (i.e., the EM- and the COVID-contexts). Although
insightful, in order to understand faculty adaptability in different contexts of curricular
change, other contexts, with varying situational strengths should be explored. At the same
time, the established reliability of the used instruments in this study can be a starting point

for exploring faculty adaptability in other contexts.
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This study is also limited by methodological (or procedural) limitations. More
specifically, the utilization of an survey instrument along with an interview protocol may not
necessarily fully capture the essence of faculty adaptability. The instrument which was
designed for this study, for example, although every effort was made to make it provide
comprehensive results, it deployment during the pandemic may have had its influence on
faculty’s responses. A thoughtful effort has been made to encourage faculty to focus during
their responses on specific contexts, but this may have been limited. Also, the interview
protocol, although provocative and engaging, and that faculty were able to share thoughtful
responses, may have missed some nuances of faculty adaptability. Because it was reflective in
nature, faculty responses may have been more idealistic than what takes place in their
behavior and activities. The semi-structured nature of the interview protocol allowed
exploring different experiences by faculty but at the same time it may have missed some key
factor enabling or prohibiting certain behavior of faculty.

This study is also limited by the data collected. The level of variations across
subgroups may have been limited (e.g., years of experience subgroups, teaching- and
research-focused subgroups, gender subgroups, and ethnicity subgroups). In addition,
collected data may have missed equal representation from different contexts in the sense that
faculty recruited from a place where EM is being integrated in a certain way may have
different responses from a place where EM is being integrated in a different way. The same
in the COVID-context, where different institutions responded differently to the pandemic.

Overall, however, despite the low rate of response, and with the significant effort to achieve
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equal representation, a more systematic, widely-organized effort may help in refining the

results of this study.
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CHAPTER 4

QUANTITATIVE ANALYSIS RESULTS
Comparisons across contexts
Means analysis
Mean scores and standard deviations, for attitude toward context (c/arity and constraints) and
self-efficacy and willingness (for planning, adjusting and reflecting), and a comparison between
means across contexts are shown in Table 23. Differences between attitude toward context’s
clarity and context’s constraints were not significant. Faculty participants reported similar attitude
toward context’s clarity in the EM context (mean 6.83; range between 3.78 and 9.56) and the
COVID context (mean 6.806; range between 3.40 and 10.00). Similarly, faculty participants
reported similar attitude toward context’s constraints in the EM context (mean 5.25; range
between 2.00 and 9.50) and the COVID context (mean 5.73; range between 2.00 and 10.00).
The average scores for self-efficacy and willingness measures were also similar across contexts,
with willingness for planning scores being the highest for participants in both groups, and se/f-
efficacy in reflecting being the lowest (see Table 23).

Table 23. Mean scores, standard deviations, and comparisons of means across contexts *

C1: EM C2: COVID p-Value
Attitude toward Clarity 0.83 (1.21) 6.86 (1.30) NS
Attitude toward Constraints 5.25 (1.65) 5.73 (1.70) NS
Planning SE 7.44 (1.15) 7.47 (1.48) NS
Planning W 8.25 (1.25) 8.30 (1.30) NS
Adjusting SE 7.05 (1.39) 7.42 (1.35) NS
Adjusting W 7.88 (1.54) 8.19 (1.20) NS
Reflecting SE 0.69 (1.39) 6.69 (1.39) NS
Reflecting W 8.11 (1.54) 7.91 (1.27) NS

“Standard deviations are in parentheses.
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Correlations

The results of analyses of correlations among both se/f-efficacy and willingness scores with
attitude toward context scores are shown in Table 24. Overall, the correlations suggest that the
relationship between self-¢fficacy and willingness scores and attitude toward context score are higher
among faculty participants in the COVID context. There are three major additional
observations associated with these correlational findings. First, when observing the statistical
significance of correlations, in the EM context, the se/f-¢fficacy in adjusting, willingness for adjusting
and willingness for planning scores were not significantly correlated with both attitude toward
context’s clarity and context’s constraints scores; however, the non-significant correlations
went in the same direction as the corresponding significant correlations in the COVID
context. In the COVID context, the willingness for adjusting scores were not significantly
correlated with the attitude toward the comstraint of the context scores.

Table 24. Correlations among self-efficacy and willingness measures and attitude toward
context measures.

C1: EM C2: COVID
Clarity Constraints Clarity Constraints

Planning SE 0.34** 0.27* 0.64** 0.40%*
Planning W 0.18 0.18 0.54 0.28%*
Adjusting SE 0.15 0.14 0.48%* 0.39**
Adjusting W 0.20 0.20 0.33%* 0.11
Reflecting SE 0.50%¢ 0.36%* 0.60** 0.44%*
Reflecting W 0.50%* 0.36** 0.38** 0.24%*

Rk p < 0.001

ok p < 0.01

*p<0.05

A second observation is that, in both contexts, correlations between attitude toward

context’s clarity with both self-efficacy and willingness were higher, in both contexts, compared to
109



the correlations with attitude toward context’s constraints. A third observation is that a large
Pearson’s r correlational factor is observed: in the EM context, between attitude toward
clarity with both self-¢fficacy in reflecting and willingness for reflecting (r = 0.50, p < 0.001, in both);
and, in the COVID context, between attitude toward clarity and self-efficacy in planning (r =
0.64, p < 0.001), willingness for planning (r = 0.54, p < 0.001), self-¢fficacy in adjusting (r = 0.48, p <

0.001), and self-efficacy in reflecting (r = 0.60, p < 0.001).

Multiple regression analyses
For the responses of faculty participants in the EM context, a multiple regression analysis
showed that the attitude toward context’s carity explained 10.3% of variability” (p < 0.01) in
self-efficacy in planning, while attitude toward context’s constraints explained 5.8% of variability (p
< 0.05) in self-efficacy in planning. With both in the model to predict se/f-¢fficacy in planning, only
the attitude toward context’s carity was significant, explaining 9.5% of variability (p < 0.05).
In addition, attitude toward context’s clarity explained 24.4% of variability (p < 0.001)
in self-efficacy in reflecting, while attitude toward context’s constraints explained 11.5% of
variability (p < 0.01) in se/f-¢fficacy in reflecting. With both in the model to predict se/f-efficacy in
reflecting, only the attitude toward context’s clarity was significant, explaining 23.5% of
variability (p < 0.001). No other significant models were found to correlate the attitude

toward context’s clarity with self-efficacy or willingness measures in the EM-context sample.

2 Adjusted R
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For the responses of faculty participants in the COVID context, a multiple
regression analysis showed that the attitude toward context’s carity explained 39.7% of
variability (p < 0.001) in se/f-efficacy in planning, while attitude toward context’s constraints
explained 15.1% of variability (p < 0.001) in self-efficacy in planning. With both in the model to
predict self-efficacy in planning, only the attitude toward context’s carity was significant,
explaining 38.9% of variability (p < 0.001).

In addition, the attitude toward context’s carity explained 27.7% of variability (p <
0.001) in willingness for planning, while attitude toward context’s constraints explained 6.7% of
variability (p < 0.05) in willingness for planning. With both in the model to predict willingness for
planning, only the attitude toward context’s clarity was significant, explaining 27.6% of
variability (p < 0.001).

Also in the COVID-context, the attitude toward context’s c/arity explained 21.9% of
variability (p < 0.001) in se/f-efficacy in adjusting, while attitude toward context’s constraints
explained 14.4% of variability (p < 0.001) in self-efficacy in adjusting. With both in the model to
predict se/f-efficacy in adjusting, only the attitude toward context’s clarity was significant,
explaining 21.9% of variability (»p < 0.001).

The attitude toward context’s carity explained 9.6% of variability (p < 0.01) in
willingness for adjusting, while attitude toward context’s constraints could not predict willingness for
adjusting.

The attitude toward context’s clarity explained 34.6% of variability (p < 0.001) in se/f-
efficacy in reflecting, while attitude toward context’s constraints explained 18.6% of variability (p <
0.001) in self-efficacy in reflecting. With both in the model to predict se/f-¢fficacy in reflecting, only
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the attitude toward context’s carity was significant, explaining 34.2% of variability (p <
0.001).

Finally, in the COVID-context, the attitude toward context’s c/arity explained 13% of
variability (p < 0.001) in willingness for reflecting, while attitude toward context’s constraints could
not predict willingness for reflecting. No other significant models were found to correlate the
attitude toward context’s clarity with self-efficacy or willingness measures in the COVID-context

sample.

Comparisons within contexts

Role-type differences

Means analysis

Mean scores and standard deviations for both se/f-efficacy and willingness measures as well as
attitude toward context measures, for Group A (lecturers, senior lecturers, or adjunct) and
Group B (assistant, associate, or full professor) faculty participants across each context, are
shown in Table 25. I. In the EM-context sample, Group A and Group B faculty did not
have significantly different se/f-efficacy scores, in planning, adjusting and reflecting. Notably,
when comparing achieved scores across se/f-¢fficacy measures, both groups scored the highest
in self-efficacy in planning, then in self-efficacy in adjusting, while self-efficacy in reflecting scores were
the lowest and almost neutral. Interestingly, in the EM-context sample, there were significant
differences in wellingness measures (see Table 25). The willingness for planning of Group A

faculty was significantly higher than the willingness for planning of the Group B faculty in the
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EM-context (means = 8.75 and 7.81, respectively, p < 0.001, with large effect size, Cohen’s 4
= 0.82).

Furthermore, the willingness for adjusting of Group A faculty was significantly higher
than the willingness for adjusting of Group B faculty in the EM-context (means = 8.45 and 7.39,
respectively, p < 0.01, with large effect size, Cohen’s d = 0.74). Also, the willingness for reflecting
of Group A faculty was significantly higher than the willingness for reflecting of the Group B
faculty in the EM-context (means = 8.48 and 7.78, respectively, p < 0.05, with medium effect
size, Cohen’s d = 0.47).

In the COVID-context sample, both groups did not, overall, have significantly
different se/f-efficacy and willingness scores, in planning, adjusting and reflecting (Table 25). Notably,
the willingness for planning of Group A faculty was significantly higher than that of Group B in
the COVID-context (means = 9.00 and 8.09, respectively, p < 0.01, with large effect size,

Cohen’s 4= 0.67).
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Table 25. Means and standard deviations across role-type within each context.

a b

Cl: EM C2: COVID
Group A Group B p-Value Group A Group B p-Value
Planning SE 7.51 (1.18) 7.38 (1.14) NS 8.00 (1.45) 7.31 (1.47) 0.082
Planning W 8.75 (0.96) 7.81 (1.31) 0.001#** 9.00 (1.54) 8.09 (1.51) 0.008**
Adjusting SE 7.21 (1.44) 6.90 (1.36) NS 7.82 (1.66) 7.30 (1.24) NS
Adjusting W 8.45 (1.14) 7.39 (1.68) 0.002%* 8.58 (1.56) 8.08 (1.06) NS
Reflecting SE 6.64 (1.97) 6.74 (1.55) NS 7.17 (1.54) 6.56 (1.32) NS
Reflecting W 8.48 (1.33) 7.78 (1.65) 0.049* 8.22 (1.75) 7.82 (1.10) NS
Clarity 6.80 (1.23) 6.85 (1.21) NS 7.34 (1.13) 6.72 (1.33) 0.071
Constraints 5.21 (1.65) 5.28 (1.67) NS 6.31 (1.11) 5.56 (1.81) NS

“ Standard deviations are in parentheses.

" Group A: Self-identified as “lecturers, senior lecturers, or adjunct”; Group B: Self-identified as “assistant, associate, or full

professor”
R p < 0.001
ok p <0.01
*p<0.05



When looking at the differences between a#titude toward context, faculty participants
scored almost neutral scores of attitude toward context’s constraints (around 5 out of 10) in
both groups in the two contexts, while scores of attitude toward context’s carity were slightly
higher. In the EM-context sample, there were no significant differences between faculty in
Groups A and B in both attitude toward context c/arity and attitude toward context constraints.
Similarly, in the COVID-context sample, there were no significant differences between
faculty in Groups A and B in both attitude toward context c/arity and attitude toward context

constraints.

Correlations

The results of the correlation analyses for the se/f-¢fficacy and willingness scores with attitude
toward context scores, for Groups A and B are shown in Table 26. In the EM-context, for
faculty in Group A there was almost no significant correlation between se/f-¢fficacy and
willingness scores with attitude toward context scores, except for the self-¢fficacy in reflecting which
was correlated with attitude toward context c/arity with a medium correlation (r = 0.41, p <
0.05). For Group B faculty in the EM-context, the attitude toward context carity was
correlated with self-efficacy in planning (r = 0.39, p < 0.05), self-¢fficacy in adjusting (r = 0.39, p <
0.05), and se/f-efficacy in reflecting (r = 0.58, p < 0.01). Furthermore, for Group B in the EM
context, the attitude toward context constraints was correlated with willingness for planning (r =

0.33, p < 0.05), and self-efficacy in reflecting (r = 0.39, p < 0.05). Overall, se/f-efficacy and willingness
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scores of Group B faculty in the EM-context showed higher levels of correlations with
attitude toward context compared to scores of Group A faculty.

In the COVID-context, and similar to the findings for the entire samples (Table 24),
correlations between se/f-efficacy and willingness scores with attitude toward context scores were
higher compared to the faculty sample in the EM-context. For Group A faculty in the
COVID-context, the attitude toward context carity was correlated with self-efficacy in planning
(r=0.67, p <0.01), self-efficacy in adjusting (r = 0.54, p < 0.05), willingness for planning (r = 0.69, p

< 0.01), and willingness for reflecting (r = 0.48, p < 0.05).
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Table 26. Pearson correlations for SE and W of adaptability phases and attitude toward context across role-type within each context.

Cl: EM C2: COVID
Group A Group B Group A Group B
Clarity Constraints Clarity Constraints Clarity Constraints Clarity Constraints
Planning SE 0.29 0.25 0.39* 0.28 0.67%* 0.30 0.61** 0.40%*
Planning W 0.11 0.01 0.27 0.33* 0.69** 0.31 0.46** 0.24
Adjusting SE -0.10 -0.02 0.39* 0.29 0.54* 0.51* 0.44%* 0.37%*
Adjusting W 0.13 0.09 0.29 0.31 0.46 0.18 0.25 0.07
Reflecting SE 0.41* 0.32 0.58%* 0.39* 0.46 0.43 0.61%* 0.45%*
Reflecting W 0.04 -0.01 0.23 0.18 0.48* 0.45 0.32* 0.19
“ Group A: Self-identified as “lecturers, senior lecturers, or adjunct”; Group B: Self-identified as “assistant, associate, or full professor”
*E p < 0.001
** 5 <0.01

* 5 < 0.05



Furthermore, for Group A faculty in the COVID-context, the attitude toward context
constraints was only correlated with willingness for adjusting (r = 0.51, p < 0.05). For Group B
faculty in the COVID-context, the attitude toward context c/arity was correlated with se/f-
efficacy in planning (r = 0.61, p < 0.01), self-efficacy in adjusting (r = 0.44, p < 0.01), and self-¢fficacy
in reflecting (r = 0.61, p < 0.01). In addition, for the same group of Group B faculty in the
COVID-context, the attitude toward context carity was correlated with willingness for planning
(r=10.406, p < 0.01) and willingness for reflecting (r = 0.32, p < 0.05). As for the attitude toward
context constraints for Group B faculty in the COVID-context, it was correlated with se/f-
efficacy in planning (r = 0.40, p < 0.01), self-efficacy in adjusting (r = 0.37, p < 0.01), and self-¢fficacy
in reflecting (r = 0.45, p < 0.01). It was not correlated with any of the willingness measures.

In addition to the observation of the higher, overall, more significant correlations of
the COVID-context compared to the EM context, two major observations can be made.
First, as shown in Table 26, Group B faculty, in both contexts, show significant correlations
between attitude toward context carity measures and se/f-¢fficacy measures (planning, adjusting,
and reflecting). Second, the willingness for adjusting did not have any significant correlations with

attitude toward context, in both contexts, for both Groups A and B.

Multiple regression analyses
Results of multiple regression analyses for both Groups A and B faculty in both
contexts are shown in Table 27. The table shows only significant relationships found in

regression analyses; no other significant interactions were identified. Notably, the attitude
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toward context’s clarity in the COVID-context provides high level of explanation of se/f-

¢fficacy and willingness measures in that context.

Table 27. Results of multiple regression analyses for both Groups A and B faculty in both
contexts. “”

C1: EM, Group A

Attitude toward context clarity explained 13.9% of variability (p < 0.05) in se/f-¢fficacy in
reflecting

C1: EM, Group B

Attitude toward context clarity explained 12.7% of variability (p < 0.05) in se/f-¢fficacy in
planning

Attitude toward context constraints explained 8.5% of variability (p < 0.05) in willingness for
planning

Attitude toward context clarity explained 13.1% of variability (p < 0.05) in se/f-¢fficacy in
adjusting

Attitude toward context clarity explained 31.8% of variability (p < 0.001) in se/f-¢fficacy in
reflecting

C2: COVID, Group A

Attitude toward context clarity explained 41.9% of variability (p < 0.01) in sef-¢fficacy in
planning

Attitude toward context clarity explained 44.2% of variability (p < 0.01) in willingness for
planning

Attitude toward context clarity explained 24.7% of variability (p < 0.05) in se/f-¢fficacy in
adjusting

Attitude toward context clarity explained 18.3% of variability (p < 0.05) in willingness for
reflecting

C2: COVID, Group B

Attitude toward context clarity explained 35.9% of variability (p < 0.001) in se/f-¢fficacy in
planning

Attitude toward context clarity explained 19.7% of variability (p < 0.001) in willingness for
planning

Attitude toward context clarity explained 18.2% of variability (p < 0.001) in se/f-¢fficacy in
adjusting

Attitude toward context clarity explained 35.9% of variability (p < 0.001) in se/f-¢fficacy in
reflecting

“ Only significant interactions are reported here.
" Group A: Self-identified as “lecturers, senior lecturers, or adjunct”; Group B: Self-
identified as “assistant, associate, or full professor”
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Years of teaching differences

Analysis of variance

Categorized differences in se/lf-efficacy in and willingness for planning, adjusting and reflecting, as well
as attitude toward context’s carity and constraints, categorized by years of teaching
experiences, are reported in Table 28 for each context. No significant differences due to
years of teaching experience were found. Faculty participants in each of the three levels of
years of experience (0-5 years, 6-10 years, and more than 10 years of experience) scored
consistently across all measures in both contexts. Achieved power was for Context 1 was

0.47, and for Context 2 was 0.49.

Multiple regression analyses

Interactions between the three levels of years of teaching experience and attitude toward

context were examined to determine whether they predicted seff-¢fficacy in and willingness for
planning, adjusting and reflecting. No significant models of years of teaching experience were

found to predict se/f-¢fficacy in and willingness for planning, adjusting and reflecting in either contexts.
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Table 28. Mean differences, categorized by years of teaching experience, for self-efficacy in

and willingness for planning, adjusting and reflecting as well as attitude toward context

clarity and constraints, for each context.

C1: EM (N = 75)

Years of experience

0-5 Years 6-10 Years > 10 Years
(n=21) (n =16) (n = 38) F-value Sig
Planning SE 7.26 7.28 7.60 0.77 NS
Planning W 8.28 8.20 8.25 0.02 NS
Adjusting SE 7.45 6.94 6.87 1.25 NS
Adjusting W 8.10 7.98 7.73 0.42 NS
Reflecting SE 0.93 6.40 6.68 0.67 NS
Reflecting W 8.04 8.30 8.06 0.16 NS
Clarity 6.76 6.99 6.80 0.12 NS
Constraints 5.26 5.34 5.20 0.04 NS

C2: COVID (N = 80)
Years of experience

0-5 Years 6-10 Years > 10 Years
(n = 28) (n =13) (n=39) F-value Sig
Planning SE 7.33 7.42 7.58 0.24 NS
Planning W 8.21 8.31 8.35 0.09 NS
Adjusting SE 7.03 7.57 7.64 1.82 NS
Adjusting W 7.98 8.19 8.35 0.75 NS
Reflecting SE 6.39 7.08 6.78 1.24 NS
Reflecting W 7.74 7.97 8.02 0.38 NS
Clarity 6.66 7.52 6.78 2.16 NS
Constraints 5.83 6.34 5.46 1.39 NS
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Gender differences

Means analysis

Mean scores and standard deviations for both se/f-efficacy and willingness measures as well as
attitude toward context measures, categorized by reported gender, are included in Table 29 for
each context. The analysis conducted here was just for the two gender identities (males and
females). The low number of respondents who identified as “other” (2 in each context) is a
limitation in this sample. Differences were not significant across the groups in the gender
category except for self-efficacy in adjusting in the EM-context, where the post-hoc analysis
shows the difference to be mainly between male and female participants (means = 7.45 and
6.94, respectively, p < 0.05, with large effect size, Cohen’s & = 0.69). Achieved power was for

Context 1 was 0.50, and for Context 2 was 0.44.

Multiple regression analyses

Interactions between gender and attitude toward context were examined to determine
whether they predicted se/f-efficacy in and willingness for planning, adjusting and reflecting. In the
EM-context, gender, as a predictor, explained 7.7% of variability (p < 0.05) in se/f-¢fficacy in
adjusting. Gender was shown to have limited interaction with afitude toward context: When
attitude toward context’s clarity was added to gender as predictors, the model explained 8.8%
of variability (p < 0.05) in self-efficacy in adjusting. When attitude toward context’s constraints was
added to gender as predictors, the model explained 8.3% of variability (p < 0.05) in se/f-¢fficacy
in adjusting. When attitude toward both context’s clarity and constraints were added to gender as
predictors, the model explained 7.7% of variability (p < 0.05) in se/f-¢fficacy in adjusting. No
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other significant models of years of teaching experience were found to predict se/f-efficacy in
and willingness for planning, adjusting and reflecting in either contexts.
Table 29. Mean differences, categorized by reported gender, for self-efficacy in and

willingness for planning, adjusting and reflecting as well as attitude toward context clarity
and constraints, for each context. *

C1: EM (N = 75)

Gender
Male Female p-value
(n=151) (n =22)
Planning SE 7.49 (1.20) 7.27 (1.09) NS
Planning W 8.31 (1.31) 8.13 (1.17) NS
Adjusting SE 7.34 (1.24) 6.36 (1.59) *
Adjusting W 8.03 (1.44) 7.56 (1.79) NS
Reflecting SE 6.71 (1.30) 6.51 (1.57) NS
Reflecting W 8.18 (1.40) 7.95 (1.91) NS
Clarity 6.79 (1.22) 6.76 (1.13) NS
Constraints 5.23 (1.75) 5.16 (1.38) NS
C2: COVID (N = 80)
Gender
Male Female p-value
(n =061) (n=17)
Planning SE 7.63 (1.36) 6.89 (1.85) NS
Planning W 8.33 (1.33) 8.24 (1.27) NS
Adjusting SE 7.56 (1.34) 7.01 (1.28) NS
Adjusting W 8.21 (1.28) 8.26 (0.87) NS
Reflecting SE 6.83 (1.40) 6.32 (1.00) NS
Reflecting W 7.98 (1.29) 7.76 (1.23) NS
Clarity 6.87 (1.35) 6.81 (1.24) NS
Constraints 5.78 (1.74) 5.65 (1.62) NS

*p <0.05
“ The low number of respondents who identified as “other” (2 in each
context) is a limitation in this sample.
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Summary of major results from quantitative phase

Opverall, the most important quantitative finding was the distinctive patterns of correlations

between attitude toward context scores and self-efficacy and willingness scores across the two

contexts (Table 24), even though analysis showed no significant difference between a#fitude

toward context, self-efficacy and willingness scores across the two contexts (Table 23) (Finding I).

More specifically, in the COVID-context, faculty participants showed higher, and overall

more significant, correlations between attitude toward context scores and self-¢fficacy and

willingness scores compared to the EM-context. There were other important results from the

quantitative analysis:

Finding II. Correlations difference: In the comparison across contexts, correlations
between se/f-efficacy and willingness scores with attitude toward context’s clarity were

generally higher than correlations with attitude toward context’s constraints (Table 24).
This may point to the need to explore how participants viewed context’s constraints in

the two contexts.

Finding III. Means difference: In the comparison within the EM context, with
respect to role-type differences, Group A faculty (self-identified as “lecturers, senior
lecturers, or adjunct”) showed higher willingness tor planning, adjusting and reflecting
activities, compared to Group B faculty (self-identified as “assistant, associate, or full
professor”) (Table 25). Also, in the COVID context, Group A faculty showed higher
willingness for planning compared to Group B faculty. However, there were no other
differences between both groups in the COVID context. This may point to the need

to explore the willingness for change of Group A faculty in the EM context.
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Finding IV. Correlations difference: In the comparison within the EM context, with
respect to role-type differences, Group A faculty showed no overall significant
correlation with attitude toward context (except for the correlation between attitude
toward context’s clarity and self-efficacy in reflecting, Table 26). This may point to the need
to explore the differences between Groups A and B faculty behaviors as they
respond to contexts of curricular change.

Finding V. Correlations difference: In the comparison within contexts, with respect
to role-type differences, faculty participants’ willingness for adjusting, in both contexts,
and in both subgroups (A and B) was not correlated with neither attitude toward
context’s clarity nor attitude toward context’s constraints (Table 26). This may point to the
need to explore the willingness for adjusting, overall, as a step in faculty adaptability in

response to the context of curricular change.
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CHAPTER 5

QUALITATIVE FINDINGS

The purpose of the qualitative phase of the study is to understand faculty bebavior during
curricular change. The qualitative analysis is used to explore faculty activities during
curricular change in the two different contexts. The central phenomenon under study in this
qualitative phase is faculty activities as they are shaped by external forces during curricular
change. This chapter builds on the summary of the major results from the quantitative
phase, pointing to interesting finding that needs more explanation through the qualitative
phase. The findings from the qualitative phase are shared as categories of themes, supported
by responses from faculty participants, to illustrate contrasts and similarities of themes
across the two contexts.

As discussed in Chapter 3, the mixed-method, quantitative-qualitative, sequential
explanatory research design puts emphasis on the quantitative phase of data collection and
analysis, followed by the qualitative phase to refine and explain results from the quantitative
phase (Creswell, 2018). The exploratory nature comes from the inability to predict the
external forces a priori in each context of the study, i.e., the enablers and barriers for planning,
adjusting and reflecting during curricular change. Therefore, the major research question for this
phase was:

How do faculty respond to curricular change, as exhibited in their activities of

planning, adjusting and reflecting during change in divergent contexts?
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1. Differences in willingness for planning
The willingness for planning llustrates the quality of being ready and prepared to organize
teaching activities with forethought and anticipation of what might the activities involve or,
consequentially, imply. This involves (1) forming intention to make and act upon plans as
well as orienting oneself in reference to others; (2) achievement motivation to fulfill goals,
increase competency, or seek positive judgement or avoid negative judgement; and (3)
willingness for allocating time and dedicating effort for planning activities. Faculty

participants portrayed varying levels of willingness for planning in the two contexts of this study.

2.1 Forming intention

Context I: The EM-context

In the EM-context, forming the intention to pursue a change in teaching could be inspired
by work of some students, which encouraged a faculty member to further integrate the EM
in his classes. For Robert, who is a faculty member in a teaching-focused university, the
inspiration came many years ago from a student who had developed a portfolio of his work.
This triggered interest in Robert to start exploring the idea of students developing portfolios
of their work and engage students in storytelling activities around their portfolios—a
significant component of integrating the EM:

“So he came to my office one day and wanted to show off this latest gadget that he
3D-printed. And then I asked him to show some other stuff. He goes, “Oh yeah!”
So he goes go to this website and he had his own website of all the stuff that he had
done. He had videos; he had still photos; he had pictures of the different designs; he
was really in it. He was a skateboarder but he was really ... he was more into
snowboarding. So he had snowboard designs, the graphics, as well as structural
rigidity test, and the different simulations that he ran to see what type of materials
would be most appropriate for a snowboard under these type of impacts. And that
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was all on his website. And that's when it clicked for me that this is powerful. And at
the time, we were a new engineering program, and our students were struggling with
how do I describe to someone what type of engineer I am. And I saw the e-portfolio
as a platform to actually do that on your own terms because if you ... I mean with
this particular kid he had the arts; had the science; and had the engineering; all
together in this multimedia platform that he designed that he put together and then
was portable as long as you have internet access. And this was a means for me to say,
“Okay, how do I afford these opportunities for my students?” So, that's when I
started researching about the e-portfolio's, going to different conferences. partnering
with individuals within KEEN. And that ranged [across different universities]. So
from there, it was doing this over and over again, and seeing the power of our
students, and seeing the students actually being hired not because of their resume,
not because of their transcript, but because of their portfolio. And having a student
who, in their LinkedIn profile (that was the other part of the classes, that they had to
have a LinkedlIn profile), he laid his e-portfolio on his LinkedIn profile. And that's
how a major fortune 500 company sought him out, and hired him. And we have a
couple of cases where students, because of their e-portfolio, they were hired as a
result of it.”

However, forming the intention for planning did not always align with the framing
of the EM by KEEN. For Brooke, for example, who is a full professor in a large research
university, the way EM was defined by KEEN did not quite align with the way she sees the
importance of teaching students how to create value—another significant component of
integrating the EM:

“I would say that I'm more into the first and the third, so making connections and

then curiosity, less into creating value. Yeah because, again, that's a word that has a

little bit of me ... yes, I understand value is defined more broadly, but I think the

way that ... and again the current people are okay with that as well ... but that really
has to do with money, right? They really want people to create value, which is
creating businesses, which is creating money, and that doesn't really motivate me at
all. So, when I do use the word value I think about it as value to a person, or valuing
the person that we're working with.”

A similar observation was made by Alex, who is has a lecturer, teaching-focused

appointment in the same research university as Brooke. In Alex’s comment below, his
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comments align with the quantitative finding about how, within the EM context, teaching-
focused faculty showed no overall attitude toward context (Finding IV):

“I mean, first of all, while I-University is part of the KEEN network, I would say if
you came to I-University as an undergraduate or as a Master student, could you tell
that KEEN was in any way, shape or form involved with I-University? I would say
no. Very, very low key. There's a small group, like less than five, probably, members
of faculty who would probably be even able to tell you what it is. Yet those five, of
which I'm one, could probably tell you quite a lot about what it is. And we ate in fact
all design-based professors of some description, because, and I don't know if this is
the truth of it, the word entrepreneur from entrepreneurial. Certainly, at I-University,
and I can imagine that other universities, that have a similar look to I-University, is
actually a dirty word, because it equates to the exploitation of science or technology
in some way for money. And that word will immediately cause an allergic reaction in
many members of faculty who will go, “Oh you just crossed the line into the world
of business and commerce and making money and exploitation and that's not what I
do. I'm a tenure track research professor working on the good of mankind.” So (and
sometimes that's debatable) the KEEN entreprencurial mindset, frankly, if you
through 10 balls at I-University with KEEN entrepreneurial mindset, at I-University,
nine of them would bounce off because the faculty would be like “Oh that sounds
dirty to me. I'm not having anything to do with it.”

The way that forming an intention to plan activities in Context I as it related to
faculty’s attitude toward that context (Finding IV) is illustrated in the following response by
Miles. Miles is a teaching-focused faculty and he describes the tension he sometimes faces:

“In my whole institution, I think I’m unique. In my department, maybe not. There
are some of us in the [traditional departments|. Like not that they're happy, but like
that's their main line. There ate others of us, they don't really fit in that. I think we're
always those others where we always trying to struggle and find out how we can put
more of ourselves in. So [in other colleagues are from backgrounds where] those
courses exist in the curriculum. So I think some people are always trying to get that
stuff in, and they may or may not be successful. That's the internal politics of our
department of what is in and what's not in terms of the mainline curriculum.”

The resistance that some faculty who have formed intention to participate in KEEN

faced did not affect those faculty’s intention to continue to pursue their activities (Finding
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IV). Xavier, who teaches an R2 institution, commented on the relationship between those
who were interested and those who were not as part of his institution’s context to integrate

the EM as follows:

“Like we kept with our plans; the faculty that wanted to join and connect, they have
done and they are into KEEN at this point. Others, we keep trying; we keep inviting
them; we keep conducting social activities; workshops ... some people go
continuously, other guys always finding excuses. So we just let them in their own
world, but we continue writing them. And we don't ... that doesn't make us stop. So
we also keep our feeling that the KEEN ideology is important, so we truly believe
that and we try to transmit it to our students as much as we can.”

For some faculty, the workshops conducted by KEEN were significant enablers for
them to move their original interest to more impactful implementations. Vera teaches in
another R2 university. She provided the following depiction of her intention formation to
integrate the EM in two of her courses:

“I think in both of those cases ... they're both two different KEEN workshops. And

so, most of the thinking about what am I going to do and how am I going to do it

actually took place in the workshop because they give us time to do that. So the ideas
been out there bounced around with different people at the same time, and at least

laid the groundwork for doing it. And so that that was kind of the process, then I

guess the follow-up work was just the boots on the ground—ijust you know getting it

wrapped into the syllabus and thinking about rubrics and stuff like that. But yeah the
bulk of it all was done as part of different KEEN workshops.”

The tension that a research-focused faculty member faces when trying to be involved
in the KEEN activities (Finding III) was described by Jack, who has a teaching-focused
assignment in a large research university. Jack was a tenured professor in another university
before going to work in industry and then deciding to come back to teach in the university.

He provided the following insight:

130



“You know, there is a problem there. Because tenure-track faculty who are going
into tenure and promotion, from assistant to associate, they are walking the
tightrope. I know because I walked that tightrope before. So your focus is “publish
or perish.” The research bring money; that's your focus. All those the other activities
are probably 10% of your weight of the evaluation. It doesn't count more. You could
be an excellent instructor, excellent delivery, top notch, but if you don't bring money,
you don't publish, not going to last on a tenure track. Might be okay as a lecturer but
not as a tenure-track.”

Jack provided a unique observation on his involvement with the KEEN workshops
and who gets involved in the KEEN activities. His observation highlights some of the
enablers for faculty members of different role-types (like incentives) to get involved. In the
following response, one can see that constraints on joining the KEEN activities were not
present (Finding II). At the same time, the clarity in context of what faculty were doing and
whether it was in concert with one another (Finding I) can also be seen in Jack’s response:

“I will tell you the workshops I attended ... Initially, when I went there the first year,

we were the [faculty who teach the] capstones. [...] Different areas, civil engineering,

the chemical engineering, the computer science. Different areas but people had
experiences. The second year, EM was lowered to second year, 200-level courses. So
we started seeing lecturers with no experience. Fresh PhDs that started teaching,
don’t do research. Like lecturers. And it was there. And we started seeing tenure-
track faculty, and they went there because they were invited, or they signed a paper
for incentive to participate in this—1I don't know why they were there. But definitely
they were there. Did they learn? I don't know. I mean, are they applying them to

their courses? [...] I don't know. I don't know that part. [...] And, to be honest, 1

don't know what other capstones are doing ... other capstones in chemical

engineering, electrical ... I don't know what they do, how they applied.”
Context I1: The COVID-context

For faculty participants in the COVID-context, it was difficult to form an intention for

planning given the speed at which events took place when the pandemic’s effect on
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education started to become obvious. Miles, who teaches in a teaching-focused university,
provided the following insight:

“So it was really tough to plan for the fall because the university kept saying, “Oh
we're going to be in-person. Oh we're going to be in-person,” and everyone knew
that was a lie. Like we were on in-person for five days—five class days, and then they
threw everyone online for a month. And then it kind of came back on this weird
hybrid area. And so, none of the students really wanted to come back after that
because they'd already moved home. Like they'd come to campus; they lived here for
a week or two; and then they were sent home, and they didn't want to come back
again. So, honestly, I didn't plan that much for the fall because I didn't know what
the situation would be. I didn't want to be indoors lecturing. So 1 literally pulled a
whiteboard outside into a park near my building and like we had class outside for
two days, for two lectures and then we were all kicked online. So, then I had to adapt
and figure out what to do. Yeah, because there was so much uncertainty, I did not
devote a ton of time to planning, because we just didn't know what would happened,
because anything I put in, I was wortied I’d have to scrap it.”

The lack of clarity of the context (“I didn’t know what the situation would be”) was
strongly present in Mile’s response (Finding 1I). In addition, the influence of the context of
his behavior (“So I literally pulled a whiteboard outside into a park near my building and like
we had class outside”) was also present (Finding I). Faculty participants were also observing
how the pandemic was unfolding in other places and were observing their campuses’
response. They did not seem to have seen the university’s response as a constraint (Finding
II), even though it has affected their plans (Finding I). Xavier who teaches in an R2
university provided the following comment:

“I of course follow all the university guidelines because that is like their final word.

But still I got influence ... I'm trying to remember how it happened. When I started

hearing about COVID, I started doing my preparation, or I started thinking like what

if COVID hit, what if we are locked down as they were doing in China and other
places by January in February. So I started predicting that and I started trying to
predict what will happen with the course or class activity and everything. Then, when
the university finally took the decision on going online ... I think we locked down

for one week ... one of just no classes ... and afterwards we continued online. And
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yeah that was like time for me to plan and time to implement everything. It was
challenging but luckily things went well, I believe.”

For Vagish, who is a tenure-track professor, in a large research university, the notion
of “forming an intention to plan” during the emergence of the pandemic was not present, as
he was just trying to “get through the semester.” Yet, as the pandemic persisted, he found an
opportunity to collaborate with a colleague to find “creative ways” to deliver his course:

“Yeah so the first semester, the spring semester, we just didn't do any new activities;

I was just trying to get through the semester. For the fall, I think a lot of it came

from my colleague. He really didn't like the Zoom: it was kind of isolating, and it was

hard to keep in touch with people, and stay on top of students and the interaction.

And that class was very interaction-heavy. We do a lot of group work and a lot of

stuff like that. So, he was really like I want to figure out creative ways to get students

to connect to one another. And so that started the idea of like, okay, how are we
going to actually enable these activities.”

The last response by Vagish helps to explain two unique findings from the
quantitative phase as they relate to faculty participants’ willingness for planning. First, a similar
pattern of how faculty seem to form intention for change (when they collaborate with other
like-minded colleagues) can be observed between Context I and Context II, which may help
explaining the lack of significant difference in the means across contexts (Finding I).
Furthermore, as the pandemic persisted, faculty started to form intention to adapt (like in

Vagish’s case, in order to deliver the quality they seek in their courses), which may explain

the high correlations of atfitude toward context and willingness for planning (Finding I).
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2.2 Achievement motivation

In the EM-context, achievement motivation showed to be aligned with a profound
interest in creating context for the engineering topics. Miles, for example, who is a teaching-
focused faculty provided the following illustration:

“I've always been thinking about how much entreprencur(ship] ... Let's take a
course. So in the same course, there's a midterm project, where they have to take a
thermistor, which is just to buy a device that changes its resistance based on
temperature, and they have to make an LED thermometer out of it. And I can
present that in a very dry and bland level, right? But I can try to embed, through the
entrepreneurial mindset, I can try to embed some context and some interest around
it, and so one thing I’ve tried to do, especially with that project, is find a more
compelling application ... for I want them to be doing that project ... but I want to
give them a more compelling narrative or context around it. So when they're doing a
project, maybe they're a bit more engaged. And I think that's sort of the theory is
that, if our students are a bit more engaged in the topic, they'll dive into it more,
rather than just a bland sort of textbook problem.”

Kaleb, who leads the effort of integrating the EM in the curriculum on his campus, even
before KEEN funded the effort, emphasized how he approached his planning so that he
created value the same way he approached teaching creating value to the students:

“Yeah, I think that I strive to be, certainly. If only from the perspective of the end
goal is to create things that work, to create value. And you try things and if you aren't
creating value for students, or if ’'m not creating value for a learner, or if I'm not
creating value for the world, I have to adapt so that I can actually do that. Like so my
course isn't working, I have to adapt if my end goal is actually to deliver value then I
have no choice but to adapt. If I assess what's going on and it's not working or it can
work better, I have no choice but to change my pedagogy; I have no choice but to
change my course; I have no choice but to change the product that I'm offering. If I
put the delivery of something of worth as my prime goal, so I think that's the
perspective I take.”

The response by Kaleb alluded to the major aspect of Finding IV where teaching-focused
faculty attempted to advance their efforts for change regardless of the contextual factors of
support or resistance. This is also illustrated in Vera’s response, who teaches in an R2
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university. Vera tried to link the curiosity aspect of the EM with her experiences as a student
and how she sees learning:

“Just from my experiences as a student and everything that I've also read or talked
[about] in discussions, was anytime that you can have students driving it, again
putting it in KEEN words, right? You're driving that curiosity, they're reflecting on
things, so linking it to experiences that they have. And I think that always sticks more
with people, at least it does for me, when I can link what I’'m seeing into the
classroom in something that maybe it's in my everyday life, or maybe in something
I've seen in the news, it becomes personal, and then I think ... I don't know what
the word is ... but, you know, it becomes embedded a lot easier than just sitting back
as a passive receiver of knowledge. I don't think that sticks very well. So yeah I think
that's the biggest motivation for me wanting to incorporate mote of that type of
thing. And to me it comes through, and you know these things that I've talked about
with self-designed projects or labs, but also I do a ton of just very, very informal like,
“Hey, ask your neighbor or group pair-share on it.” But just to have a pause and
have people thinking on their own, I think, makes a big difference.”

A similar note was made by Jack, who is a teaching-focused faculty in large research
university. Jack described his planning process as part of KEEN when he worked with a
mentor, and showed similarities between the EM and his course planning:

“Yeah, yeah, with a curiosity first. That's the discovery. We discover, feel what they

call the pain points. I was working with a faculty. He was helping me, guiding me.

helping me structure my course. And when we know the pain point, then we have
satisfied the curiosity. Now we're going to make the connection. How do I improve
this? Or how do I create a better alternative? So the end has to be the creation of
value. If there's no creation of value, and nobody wins.”

Faculty participants also showed achievement motivation in terms of interest in
developing new skills. Jack, for example, described the benefit he got from participating in
the KEEN activities on his campus, even though he already had familiarity with the KEEN
process:

“Yes, yes, it gave me the structure, because we were doing things. We need to

understand the client. We knew that; it’s very simple. Someone who was on

consulting, like I do, first thing I do is I sit down with the client and I understand.

Take notes to make sure I understand the problem because I don't want to solve a
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different problem that I'm not going to get paid for. And the same thing in industry.
I tell my students, “Look, if you have the wrong problem on the table, you're going
to solve another problem, which maybe wasn't a problem. And then, you think, after
been working for a month or two, you think you have solved the problem. No, you
haven't solved anything. You solved something that probably was there, was
important, but it wasn't crucial, wasn't affecting the bottom line of your company,
wasn’t affecting the perception that the customer had about your company, wasn’t
decreasing the number of rejected units in the production line.” So EM taught me
that. They said, “We need to have a structure. We need to go to the discovery, first.”
Or, you know, what they call the three C's, right?”

The interest in developing new skills and its relationship with achievement
motivation was illustrated in Mary’s description of how she got first interested in engaging
with KEEN:

“So what got me interested it was an email from some colleagues here, and I did a
little bit of exploratory research on the KEEN program. Found it interesting and
then the invite was basically that the my university had some money to send people
to the KEEN conference beginning of January—maybe it was 2019 ... Anyway, so
went to the conference and was really excited about it. A lot of great ideas; there are
a lot of great collaborations. The courses I was most interested in were for senior
design program. I am the communications advisor for senior design in our
department. But also we have these for mechanical engineering practice courses. So
these are a combination of lab and lecture that all of our undergraduate students are
required to take. And I was interested. They're very hands-on classes and I was
interested to learn what other people were doing and see if there were things that we
could incorporate into our program, but mainly it was senior design.”

Faculty participants described the context enablers, as well as barriers, for them to be
motivated to be willing to plan and achieve new goals. Kaleb, who works in an institution
that values educational innovation, when asked if he received any resistance, he quickly
responded with, “No. Not, that one is easy. No.” He then elaborated:

“I mean that's one of the amazing virtues ... I guess all were super engaged super

excited. I mean our default is being excited about creating new things and iterating
and exploring. So I think there's no lack of enthusiasm for that.”
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Different from Kaleb’s response, who works in a teaching-focused university, is
Alex’s response, who has a teaching-focused assignment in a large research university. Alex
described the how the notion of design started to emerge in the curriculum on his campus:

“I spent most of my time, more by luck than judgment, in the medical sphere. So in
the biomedical engineering sphere of engineering, all things clinical and medical.
[The] biomedical engineering undergraduate degree is hugely theoretical and very
little application. I don't say that necessarily as a criticism, but there's an awful lot of
heavy-duty academic work crammed into the undergraduate curriculum. And, at the
most, universities that will involve wet lab skills and all manner of things, as well as
you know, heavy-duty mathematics and the like and at the end of that four-year
undergraduate in biomedical engineering, they do something called a capstone design
project. Capstone being supposedly the, you know, the pinnacle of attempt, the
stone on the top of their education, where basically often to a large extent, and not
only at I-University, but at other biomedical engineering degrees, that's the first time
that they're ever really given up thoroughly open-ended problem owned by a
stakeholder where there is no known answer yet; you've got to design one.

And you know those projects, depending on the university, vary, you know,
considerably in terms of complexity and outcome, to be honest, up until five years
ago, or something like that, I-University didn't teach design in its undergraduate
curriculum really at all until students got to the end of their junior or the beginning
of their senior year and the capstone design project.

Other more enlightened universities like A-University absolutely embedded it in
there BME degrees and I’'m sure there in other degrees early on [...] But in BME
there's so much heavy duty [...] there's so much theory you have to know before
they're gonna let you design a door handle.”

When asking Kaleb to reimagine a context different from his, where the same level
of excitement about trying new educational interventions did not exist, he provided the
following insight:

“I think I would strive to adapt; the ease of which it could ... would be a function of
the institution. And maybe who knows, I mean I’ve spent a lot of time in my
institution, maybe this is gonna go slightly meta, but my college is an environment
that compels people to adapt to being adaptable. And so I can imagine people in
other contexts where ... I mean this is maybe in some ways how you think about
academia and there are institutions where the adaptation is to not be adaptable. Like
in your teaching, for example, like there are instances where you know what it's
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actually much more efficient and it's not value for you to invest a lot of time in your
teaching, so you figure out the most efficient way to deliver this course, and you just
deliver that same course over and over again. And that is an adaptation. That is an
adaptation to a particular professional environment that manifests in certain schools
in academia. So it's not lost on me that, “Yeah, this is probably my inclination. This
is probably why old is a great fit for me.” But I can't presume that if I ended up
somewhere else I would land and ... I have to assume, in fact, that there would be
some adaptation on my part, away from this flexibility, and away from this desire to
emphasize value creation, especially as it relates to the student experience.”

Faculty participants’ willingness for planning in the EM-context seemed to motivated by

the desire to making achievements, learning new skills and embracing enablers in the

context.

Context I1: The COVID-context

For faculty participants in the COVID-context, achievement motivation showed to be highly

related to the desire to deliver quality instruction amidst the pandemic (Finding I). The

impact of the pandemic on faculty’s willingness for planning showed in different responses from

faculty from various universities. Griffin, for example, who is a professor with a research

focus in a large research university and who leads the capstone design coordination on his

campus, described the impact of the pandemic on his planning effort to coordinate with

industry partners:

“Okay, well, so the first real impact that the pandemic had on us was in January. We
were doing our planning for the forum again, which is where the companies come
together and present what they want the students to do. And it was a face-to-face
event, and the day of the event, one of the company's called us and said they weren't
coming because of the pandemic. And at the time we thought they're crazy; you guys
are just way overreacting here. And so we went ahead; we assigned projects. In the
first capstone, groups were working on their projects. And then we watched ... we
sort of watched the pandemic news like everybody did, but I don't think we

necessarily expected it to affect what we were doing very much. And so we didn't
138



really have any contingency plans worked out. And then during spring break, which I
think was about March, around March 15th, we got an email from the
administration, saying that everything was going virtual. And it was actually kind of
interesting. Basically everything I was involved in, you know, from a personal
petspective, also from work, went virtual that week. And all of a sudden, I'm going,
“Wow, I guess I better pay attention here.”

The influence of the context’s clarity during the COVID pandemic on faculty’s
willingness for planning showed up in terms of the speed at which events were taking place.
Sophie was just hired to lead the first-year engineering experience at her large research
university. She described her experience trying to plan the tasks assigned to her as follows:

“When I applied I assumed ... what I was hoping was that we would teach the same
curriculum that was taught in the past couple of years and then adapt it for online
and leave the big lift of curriculum development. And we knew ... my university
always knew we wanted to redo the course entirely because it wasn't working. But I
assumed the redoing of the course would have happened this summer, when things
were going back to normal, and not last summer. So that I was not aware of ... is
that by the time I came in that ship had sailed and they said you're redoing the course
from scratch. The benefit is that I got to do what I wanted to do. So there is yes, I
mean yeah, the answer is yes and no ... I knew I was being hired in the middle of
pandemic. I knew we would have to transfer things to virtual. I didn't know I was
going to have to develop a course from scratch last summer.”

For Vagish, who is a research-focused professor in a large research university, the
notion of planning to achieve a goal was not as important to him:

“Ah, you know, honestly I don't know if I definitely thought about that. I just was
trying to get through the semester. So like yeah I wasn't sure how well it would go. 1
mean ... I just was like, well, you know, we would just kind of try very hard and see
whatever landed. And the students really liked it, it seemed. We got pretty good
evaluations and they seemed to really enjoy that. I think it's also like they just
appreciated the effort. I think a lot of people stuck with the traditional lecture format
and so on, and they liked that we put a lot of effort for that particular class to make it
work. But yeah I don't know if I was like so intentional that I was gonna make this a
regular part of my routine, or something. I think I just was like I needed to get
through the semester, yeah.”
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Vagish’s response may help explain the interesting Finding I, that despite the notion
that research-faculty said that they were not willing to plan in response to the pandemic, they
were actually trying “very hard” to “see whatever landed.” Overall, in the COVID context,
despite the impact the pandemic had on faculty’s efforts, they still showed willingness for
planning to deliver quality teaching, even though that this “planning” may not have been in

the very structured way of what we perceive of when hear the word.

2.3 Allocating time and dedicating effort

In the EM-context, allocating time represented the time that faculty put to engage in
KEEN workshops and modify their courses to integrate the EM. This subtheme overlapped
significantly with the previous subthemes on intention formation and achievement
motivation under willingness for planning. For Miles, for example, that time during the
workshops was the only time that he dedicated for planning:

“I have done [a KEEN] workshop and that has helped implementing changes,
because they give you time in the middle of that. I also did a curricular design
workshop here at my university. And so I made changes there. Honestly outside of
those contexts, I kind of do it in the semester, right before the assignments are due.
My summer time I really don't use for curricular development—I'll do a little bit like
in August, but now in June and July, I've got to pick up research. I've got to pick up
other things that along running. I gotta take a break. So my curricular design yes
happens at workshops or happens in the week or two before something is due.”

Consider, as another example, Alex’s comments on the efficacy of the workshops and the
effort put in integrating EM.

“I think every year we all kind of grown and say we need to be involved in the annual

conference thing, that KEEN throw out. But we go to it, or this year it was virtual,

and you're logged into a few sessions and things, and kind of sit quietly at the back.

There is nothing going on. KEEN is bringing nothing to I-University. And I don't

think anybody ... I think 95% of I-University wouldn't be interested if they came ...
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wouldn't want to hear it. And the 5% that would be interested already know what
they're doing [...] It's all over the summer. I mean literally the first summer I was
there 2019, we built all of that material. And then we run the semesters and we're just
like headless chickens and then we rejigger it if we need to or add or take away in the
summer period. So that's when we do all the work, because when we're on nine
month contracts so to speak ... so the summers are our own so that's when we did
that work. [...] Nothing happens during the semester. Okay, once we start the
semester it's like the running of the bulls.”

This lack of availability of enough time to make changes might explain the lack of

significant difference between the EM-context and the COVID-context (Finding I): faculty

participants in both contexts did not allocate significant time for change, either because they

are busy with other work or because of the speed at which events happened.

Context I1: The COVID-context

In the COVID-context, the interaction between faculty’s willingness to allocate time

and effort and the context of the pandemic (Finding I) is illustrated in Vera’s insight on how

the information she was getting about the situation were helping her in her planning efforts

(Finding II):

“So I guess not really from outside sources, I’d say. It was a university direction. So
how are we going to deal with these classes, what do we do, and then, as soon as
they said, “You're not coming back. Start planning,” I immediately, on my timeline
started making my preparations there: how am I going to change this, what does it
do to my syllabus, how does it change my grading scale and everything else that I
have. So I guess as soon as you know a little bit about the process moving forward
from the university, you just go and start doing it, since it was such a short time
frame.”

Vera’s response allude to how faculty did not see of the university’s direction to be

constraining their behavior, as much as guiding their efforts during the pandemic. In addition,
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Vera, who teaches in an R2 university, described how, despite previous basic use of online

teaching technology, she was willing to put the effort based on what this technology can

afford:

“Oh absolutely! I never used Teams or anything like that before. And I'd still wrote
on a board in a classroom. And so you know all the things from learning to use our
big tablets and Teams and Annotations and things like that, all of that was new. I had
offered a course online before, and so I had come to use a software where I'd
recorded. I was and still am a pretty basic user. So I don't know a lot of the high tech
details. I do slides in and talk through them but allow it to at least edit and do things
like that. So I had exposure to those tools. It allowed me to practice more with them
and figure out things that colleagues said were best practices that they were learning
at the same time. And so it'd still change things that I knew and most certainly
introduced new things, specifically with classroom recordings and writing and things
like that.”

For Griffin, who is a professor in a large research university, he described how he

was allocating his effort to coordinate the senior design capstone offering during the

pandemic:

“But yeah ... the hardest one I think was figuring out how to do the showcase
virtually. And we went through a lot of different ideas. We ended up setting up five
different Zoom meetings that would run simultaneously. And because we didn't
really understand how to set up Zoom meetings, we had some technical issues that
made that, you know, we had people dropping ... the faculty members who were
hosting the meetings, we had them dropping out, not being able to get them back in.
It was kind of a mess. I think all of the teams got to present eventually, but yeah it
was pretty ... it was a mess. And so in terms of the effect that it had on the projects,
there were some projects where they were working at home in the first place, or they
went and got their stuff from the labs and finished them up at home. Some of those
projects did very well. We have one project where the company had lent the students
a robot. And once the building shut down, the company just went and got the robot,
got all the stuff that the students have put together for their project. And the
company actually finished their project and sent the students photographs and stuff.
So you know the students actually had something to present but it wasn't work they
had done. We had some projects that just shut down; there was no way for the
students to do anything else. And so we encouraged them to try to come up with
alternatives, you know, so rather than maybe doing their testing of their prototypes
physically to do some simulations and stuff like that. And there was a really wide
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range of what students were able to do. I mean some of them once things got shut

down in March, that was kind of the end of their project work; others of them were

very resourceful and managed to get some good stuff done. So it was a very broad
spectrum of what they were able to do.”

Opverall, across the two contexts, faculty seemed to be willing to engage in planning
effort but that willingness showed differently. For faculty participants in the EM context,
even though they showed interest in engaging in the KEEN activities, they ended up not
putting the amount of time and effort into the change effort. In contrast, for faculty
participants in the COVID context, even though they described the limited time they had to

make changes, they ended up putting significant amount of time and effort into change. In

both contexts, faculty were committed to delivering quality outcome to the students.

2. Differences in self-efficacy in planning
The self-efficacy in planning llustrates the quality of effectively being able to establish goals to
implement changes in existing courses or curricular activities or introducing new courses and
activities. This involves (1) making decisions about the selection, organization and
sequencing of course materials and routines; (2) developing a systematic process for
changing an existing course or introducing a new course or activity (as opposed to fine-
tuning techniques); and (3) dedicating time and effort for change. Faculty participants

portrayed varying levels of se/f-¢fficacy in planning in the two contexts of this study.

2.1 Making decisions

Context I: The EM-context
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In the EM-context, making decisions involved setting goals and developing an action plan to
reach those goals. Brooke leads the first-year engineering course effort and coordinates the
activities of multiple sections. For Brooke, who is a full professor in her large research
university, making decisions involves lots of organization effort:

“I am the director of the program, and there are like 13 of us who teach it in order to
get all the students covered, with some reasonable faculty student ratio. There are
large group of people so it's like I'm the leader and then we're kind of go together
through the semester. So I do a lot of organization. I do a lot of scoping of the
projects. And then we all teach together in different sections, but we use a common
format.”

For Kaleb, who teaches at a teaching-focused institution, making decisions showed
in an internal effort to grow entrepreneurship on his campus:

“I was part of the small task force that reexamined entrepreneurship at the college
and we generated a White Paper for our internal use as a consequence of that and
identified opportunities for improving, sort of growing, entrepreneurship at the
college. And from the faculty perspective, as a faculty member, I took a charge. 1
picked up the flag and was pushing those things. [...] Certainly one of the dominant
means of impacting a culture in an academic setting is courses, like fundamentally
changing student experiences. [...] So moving this course to one that is in the first
year of students’ experience as opposed to one that they can take it anytime—that
was a significant shift, “Let's make sure that we get it in early.” That's a big deal
because, again, for all the things I just mentioned, that was one of the shifts there.
We made it a team talk course and a studio project-based course. So pulled in other
faculty from the college into the teaching of the course which we do for a number of
sort of core courses. But, historically, this was not one of the courses that it was
done for. So that changed the footprint from the student experience standpoint and
also changed the ... it further changed the number of faculty. The percentage of
faculty that thought about these things engaged in teaching around entrepreneurship
and integrated into ways that they thought. By extension it also influenced what they
could take from what we taught in this early course and then integrate into their later
courses that might not necessarily be entrepreneurship courses, might be other
engineering courses, but it's a mechanism of sharing, and sort of diffusing, some of
this entreprencurial thinking throughout the rest of the college by virtue of having
this class other faculty pass through and participating, and then go out and share
those ideas other places.”
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In Kaleb’s example, the scale of impact of decisions made is observed as it gradually
affected his college. Ralph reported a slightly similar perspective but with a different scale of
impact. In his response, Ralph referred to the use of e-portfolios by students—a digital
collections of students’ work throughout their involvement in the curriculum—and how he
helped them tailor their portfolios to their interests:

“Well, it really depends. For the first-year course, it was something small because the
first-year course what you're really trying to do is get them aware of the process. So
let's say you had a project in one of your other classes, not an engineering class, and
you did a really good job, and let's say you got an A on it, you don't throw that just in
your e-portfolio. What you have to do is that's an artifact; you have to turn it into
evidence of your learning. So that requires you understanding what you were asked
to do, what you did, and how that became something of significance to you. So that
process of reflection of What?—So what>—Now what? [...] So, one of the projects
that a student came to me about was they had this structural analysis in statics and
dynamics, and they spent a lot of time and a lot of effort. They did a lot of research
on it, and they said “Could I use this as an artifact or evidence?” I'm like, “Yeah, but
what's the story? What did you gain from it?”” And then helping them to develop that
story, and what they gained from it, and how might they see them using it in the
future. That's when it turns into evidence of their learning. And then, for the juniors
and seniors, since this was a wholesale implementation this past year, that's one of
the things that we found, is the different levels: their interest changed based off of
where they are, which should be the case. So with your seniors, they're trying to take
the perspective of potential employers in some cases. So what are they looking for,
what are their expectations, and how can I tailor this so it resonates with them. And
that's when you have that conversation you want this e-portfolio to be professional;
do you want it to be personal; or do you want it to be a hybrid of both? So then, you
also have conversations about do you want it to be a highlight reel. Or do you want
it to be one that shows significant learning. And that really depends on the students.”

Mary, who is a teaching-focused faculty member in an R2 university, shared her
experience of making decisions about implementing the ideas she got after attending a
KEEN workshop. She described the scale of impact involved, especially at the relatively
large size of her university:

“The program director and I talked about different ways that we can discuss

assignments to give assignment instructions at different milestones that students
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have to meet along the way. It's a two-semester senior design course sequence. And
there's a lot of components to this program: in the fall-spring sequence, there's
typically about 105 and 110 students in that which equates to about 20-22 teams.
And then our spring-fall sequence, there's typically around 60 students or so, so
there's 12-15 teams in that. So at any given time, we have 30 plus senior design teams
going. So it's a big program. So anytime we make any sort of change, it's just a
waterfall effect. There's just cascades throughout. So we can't just change things on
the fly without making a big mess. [...]

“And we came back to this idea of, you know, how do we reframe the students’
thinking into a more professional setting with making the connections, the
communication, all of those different aspects, and that idea of bringing value to the
project—how do we do this? And one of the ways was just incorporating a
combination of reflection and discussion. So we have them do these discussion
posts; they answer a question, and that's the reflection aspect of it. But then they also
have to respond to at least a couple of different people in the class. And we broke
these discussion groups down to like cohorts of 20-25 something like that ... I think
it was 20 ... and then we had (so this was in the first semester) ... and then we
would have a second semester sort of be the moderator for those discussions. So you
had a little bit of a mentor in there, if you will. And the students seem to really like
that. They enjoyed having that interaction with each other and they enjoyed just
hearing other people's perspectives. I'm thinking one of the questions you might
have as, “Well, did it make a difference in anything?” I don't know. I don't know if it
did or not. We don't have enough data right now.”

Opverall, faculty participants tended to report the scale involved in making decisions

to integrate the EM across the curriculum. They did not seem to view the barrier of scale,

however, as a constraint (Finding II) in their effort, and they seemed to build collaborations

within their institutions to move their initiatives.

Context I1: The COVID-context

In the COVID-context, making decisions took the form of deciding whether to adapt by

trying to remodel the pre-pandemic course offering as much as possible or by trying new

approaches. Griffin described the structure of the senior capstone course that he is
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coordinating at his large research university, and the grading associated with it, and the
extent to which the pandemic affected the assessment process:

“Yeah, so the course is actually structured so that not getting your project built and
tested does affect your grade a little bit, but not as much as you might expect. So it's
not unusual, you know, even pre-pandemic for students to come to the showcase
with a project that shows promise, and if they had another two or three weeks,
where they could put in 80 hours per week, they would actually get it done and tested
to the point where the industrial partner would be very happy with it. But because
we have a hard deadline, you know, the showcase is the end of their work. I mean
tactually at that point, their final report is turned in. So that's the end. So the course
is actually structured so that, at the end you lose some points if your project is not
tested, completed and tests, but don't lose that many. And so from that perspective,
the students not being able to finish their projects was not that big a deal. And we
also were somewhat more lenient, in the sense that we tended to be more generous
with points than we probably otherwise would have been, particularly for teams
where it was clear that there just wasn't anything they could have done differently
than what they did. There were some teams, where it looked to me, and to some of
the other instructors, that they just sort of folded when they might have been able to
do something better. And we were less lenient there, but we were still pretty lenient,
you know, because we also were seeing sort of firsthand ... we're getting reports
from some of the students about how the pandemic was affecting their lives, you
know, people whose housing had become uncertain or people who, you know,
someone in their household, they were still employed, but someone in their
household had lost a job, so they had to try to increase their hours to maintain the
household income. And there was ... there were just a lot of stuff going on, and so
we were probably more lenient than, well, I'm sure we were more than we otherwise
would have been.”

The issue of making decision about “leniency” was also present in Vagih’s response:

“Well, we made things optional. So like nobody was forced to do any of that. They
can pick and choose. And also, we had a very lenient policy. We basically had no late
days. They could turn things in and basically anytime and still get full marks. So we
didn't really have a late policy. Based on the students’ situation, we waved a lot of
assignments. So like we basically didn't have a very strict grading policies. So I think
the students like we're pretty easygoing about the new activities because they were
not designed to affect them and their grades in any material way.”
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Despite the pandemic, Vagish also described continuous efforts for planning to
improve the offering of the course he co-taught with another faculty and adding new
content:

“I think we started planning for it ... so I'd say like around July, late July-early
August. We met maybe like three weeks or two weeks before the class. It's a class
that's designed to teach them basically they make prototypes that tell stories through
it. So they learn about ... they do ... it's a writing class actually in our department. So
they do writing, but they also do ... they make stuff. So they use 3D-software. They
learn a little bit of Python programming. They learn about graphics and renderings,
animation software. We have video assignments like make a movie, make a video. It's
a mix of different things where at the end, they learn about science fiction and
storytelling. A lot of focus on reading science fiction novels, short stories, and so on.
Yeah so we met, I guess, in the early August to start to plan our activities because we
knew that we were going to be online for fall lecture. Well, actually, we at first didn't
thought we were going to be hybrid where we'd have to bring in half the class and
we'd have to alternate teaching. And we were trying to figure all that out, and then
eventually the classes ended being so big that they had the university decided it was
going to be fully virtual. But we wanted to have some students have some in person
physical experiences for those who felt comfortable and so that's how we started
thinking about it.”

Some of the decisions Vanish and his colleague had to made were around finding
available resources for the students to be able to continue working on their projects despite
the pandemic:

“Yeah. So we did something where I made sure that everything that was accessible
was free, available, accessible, online. So even some tools that we used to use before
that required a license, I found a free alternative that they could use without a license.
And yeah so we did that and we basically structured it in a way that if they couldn't
get access to something, for whatever reason, they could turn an alternative
assignments or so on so forth. But, yeah, we made it so they pretty much didn't need
to use anything from the university physically. We could have gotten some licenses
from the university, but it would have been a pain for 100 students managing that.
So we just decided to make everything open source that way.”
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Sophie showed an interesting ability of making decisions during the pandemic.
Sophie was just hired as a lead instructor of the first-year engineering course in her large
research university:

“So I'm the lead instructor. I am the top of the pyramid. For the faculty that we did
hire to teach the other lecture sections, they were all identical based on the
curriculum I developed. And we hand-selected the ones that we knew would be
good with first-year students and that were generally really good at teaching. And
that we make sure that was a priority for our first years. The T'A’s, we also went
through TA application process but, for the most part, yeah, they were excited. Some
of them are further along in their PhDs would made it a little more complicated as
far as their interest ... in like not their interests ... but their responsibilities so that's
something we may change in the future is trying to get first- and second-year PhD
students to be TA’s as opposed to third- and fourth-year.”

Self-efficacy in planning did not meant that faculty participants always attained
positive results. Xavier, who teaches in an R2 university, described the challenges he faced in
enabling interactions between students for the activities he planned:

“Yeah, the main challenge was I planned a lot of group activities. So, all my activities
were around having the students debating and brainstorming, presenting to
themselves. So evolving their products independently and having some sessions
where we're just in a classroom discussing pros and cons of each product. And I
planned all that from the beginning. So, actually it was a sequential activity where
they collect lessons from previous discussion, and then they evolve the products as
discussions continue with the team. Then, when we moved online, I tried to do that
in Zoom but it wasn't very successful. Some students were in different time zones.
Some of them even went abroad. So it was very hard to synchronize everyone. And
we had like asynchronous and synchronous modalities. So it was challenging. So at
the end, I decided to let them do it independently, like discussing your themes at
your own time, where there were no space for class discussion as a whole, which I
was planning. And also I was planning for them to, as I mentioned before, to go to
the machine shops, to go to the labs that we have on campus, and to actually use
those capabilities into their projects, but that couldn't happen, because all the labs
were closed during that time. And I was asking for a lot of physical meetings. My
plan was actually forced them to go and meet with local ... let's say groups or
advocacy or whatever ... and take pictures. I like to make them take pictures of
themselves when they go to these meetings, just to confirm that they went out in the
field. But that didn't happen. Yeah so yeah it was challenging.”

149



Overall, faculty participants in both contexts showed similar self-efficacy in planning
(Finding I) and did not see the contexts they were in to be constraining to their efforts even
though the reported lack of clarity of the COVID-context (Finding II). In the EM-context,
specifically, the reported lack of clarity in the quantitative phase (Finding I), which was not
significantly different from the COVID-context, could be attributed to the large scale
involved of integrating the EM across the curriculum, and the notion that just being inspired
by ideas from the KEEN workshops may not be enough to actually implement the

curricular change.

2.2 Developing a systematic process for change

Context 1: The EM-context

In the EM-context, planning for change took the form of a systematic process as well as
fine-tuning techniques for faculty participants. Kaleb described the combination of his
approach as follows:

“Both. All. I mean there's the deliberate: “I'm going to try this course ... I'm gonna
try this for this next semester” ... and there's also the real-time learning and iteration
in the context of what's happening in the course. And I think that also that the
design of the course itself, especially those sort of prototypical ones, was often very
open. I even taught a version of the course where I introduced ... where I explicitly
invited students to say, “This is the course” ... I forget the name of the course; it
was probably the longest course name ever ... But it was essentially saying we're
going to experiment together about creating a course that then we'll teach ... that I'll
teach next semester. So, I mean I think that's one of the virtues of my college
because I said I don't know what this course can be, I'm going to try somethings.
Which students want to join me in this experimental course? That's actually about
the later course. And they're like, “Yeah! Great we'll take this course.” And so that is
a very clear example of one that was clearly both. This is going to be able to create a
box, but he wants to join me, because I don't know exactly how we're going to
structure this, and we're going to figure out the best way to structure this together.”
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For Connor, who teaches in a teaching-focused university, he was aware of the
systematic process of integration; yet, he found it insufficient for his purposes of adding
more EM context to his classes:

“In my own development of this course, I have been stepping away from that
approach. That approach in my mind is very process-oriented on the technical skill
set; it does not emphasize in any way context, or what EML would say is mindset.
And my own interpretation of how this course can proceed, it's the application of
engineering statics towards solving a problem. Only towards solving a problem that
... and I'm going to just borrow language that [researchers] would posit as applying a
problem to create a technological solution, but it's one that is geared for a solution
that takes into account broader context of study economics, the environment,
culture and history. Those are the ones that I typically hit on. So, this project ... I'll
start to describe the project I developed: It firstly arose before I was aware of EML.
Before I was aware of EML, this project asked students to design a truss bridge for a
community that had been subjected to a natural disaster; pedestrian bridges had been
washed out so there was a real world need to fictitiously design new pedestrian
bridges, and we make them out of trust structures because that's what they're
learning.”

Connor described the challenges of coordinating an implementation of change
across different courses. He also described his systematic process of planning as follows:

“Broadly I've been trying to integrate into most of my courses, I have ... I can say
this with some confidence ... There are some courses at my institution, where I have
more liberty to change things as I see fit. There are other courses where it is more so
on ... it's not a committee but it is a highly coordinated coutrse among sepatrate
sections, so all instructors must agree. Typically those courses are already established
so it's more difficult for me to make a change. So the course I'm describing is one
that I have more liberty to make changes as I see fit.

“For me, my own preference in teaching is to have everything prepared at the onset
and to actually make very minimal adjustments so the course can proceed as planned,
with very minimal adjustments. As I’'m learning techniques or approaches that I will
have to consider, I'm in a very disorganized way, jotting down ideas, I'm sending
myself emails and just categorizing them, I'll have a post-it note here and there. And
it isn't until maybe a month before the course is about to launch that I begin to recall
and assemble together maybe not a refinement of materials, but to create new
materials that heavily borrow from what's already been developed by myself, with a
new framework or a new idea at its central core. If that helps; that's indicative of me

not having settled ... I can say that ... I'm not settled on materials; I’'m sort of so
151



continually reinventing, sometimes refining, but it's reinventing, with a lot of
borrowing.”

For Miles, who also teaches in a teaching-focused institution, described how he was
already doing some of the EM ideas, but the KEEN workshops made him more intentional
about it:

“And so, for me, I was doing a lot of ... I was already doing many of those things
before I came into the entrepreneurial mindset framework. But I will say I'm a bit
more intentional about it now given all the things that we've kind of been introduced
to about the entrepreneurial mindset.”

Similarly, Mary reported an earlier interest in some aspects of the EM framework.
She provides an interesting insight on the level of impact that the KEEN workshops had on
her teaching:

“No, I've been doing that before. I was pretty much an eatly adopter of the flipped
classroom because I don't want to listen to myself drone on for an hour. And I'm
sure my students don't want to listen to me drone on for an hour. So, I love that
idea, and especially with communication I think it's so important for them to have
that interaction with each other, because that's what they're going to have to do on
the job. So I want to use class time for that. So, KEEN had no impact on that. I
don't say it KEEN did not have an impact on my process for developing classes or
class activities, either, because before I even went to the KEEN conference, I took a
course in online learning and one of the things I learned about was backwards
design. So I start with, you know, the big overall objective for the class, move down
to the learning objectives, think about the materials that I need to have in class to
help students learn those objectives or achieve those objectives, and then what kind
of activities will I use to assess those learning objectives. So where KEEN came into
play ... and keep in mind this was just like one-, two- or three-day workshop,
whatever it was ... so where that came into play was ... I can't think of specifics, but
it implanted in me a mindset of, especially in my professional engineering
communication class, what types of activities can I have students do that will
reinforce that spirit of innovation, or try to spark that spirit of innovation, and
getting them think about making connections with each other, making connections
with material, showing how all those things they learned as an undergrad, or all those
things they're learning in their other graduate courses, how that's actually going to
apply out there in the real world beyond just a technical sense.
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“It probably got me even more excited about using case studies, and broadening my
idea of case studies, showing what successful innovation looks like and why it works
and studying that a little bit more, because, again, I do that from a communications
perspective, but also an ethics perspective, so both of my graduate courses qualify
for what's called the advanced responsible conduct of research requirements, because
we receive federal funding. I teach ethics in those classes. One is more from an
industrial perspective and the other is more from a research perspective. But I would
say that that idea of value I also try to put an ethical spin on that. So I would say
that's kind of a long winded answer of saying that's really working; KEEN has some
sort of an impact on me.”

Interestingly, some of the examples explained why teaching-focused faculty showed
no overall significant correlation with attitude toward context (Finding IV). The relative
difference between faculty participants’ approaches for planning, whether it was systematic

ot fine-tuning, could be observed in the different responses.

Context 11: The COVID-context

In the COVID-context, the process of planning was highly correlated with the pandemic
situation (Finding I). Consider the following response provided by Griffin, illustrating a
careful approach to working out the details of coordinating the capstone design course with
industry partners:

“We figured out pretty quickly at the beginning of the summer ... I mean it became
pretty clear when the numbers kept going up like you know just higher and higher
that we weren't going to be able to make it work face-to-face. And so, as we were
recruiting projects, it became pretty clear that what we needed to do was tell the
industry partners, “The forum is going to be virtual. You'll have an opportunity to
present your projects. You have some slides, some PowerPoints or things like that.
And then we'll open it up for question and answers.” And it took a while to work out
specifics, like how much time everybody had, and how we were going to get 50
project presentations done. So it took a while to work out the details, but by then,
the industrial partners were pretty used to doing things virtually and I don't feel like
there ... other than us working out some of the details of how many meetings we're
going to have, when the meeting starts, how do we do stuff like that, how do we get
the information to students who couldn't attend the meetings ... Things like that ...
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I feel like everybody pretty much by that point, by the time we did this in August,
everybody was kind of used to do stuff virtually and that worked pretty smoothly.”

As suggested by Griffin, the overall impact on the pandemic, on all stakeholders,
may have lowered the attitude of faculty participants toward constraints. Sophie, who leads the
coordination of the freshman course on her campus, also reported a deliberate planning
process to provide the engineering design experience to the freshman in her class:

“Yeah so once the modules were set ... so by modules I mean we try to cover most
of the engineering majors that our university offers. So, the first one we did a K’nex
bridge; the second module was solid liquid extraction using coffee, so chemical
engineering; then we moved into Arduino; and then we moved into a mousetrap
racecar. So those are the different modules that we had that had hands-on aspects.
The first one with the K’nex is trying to figure out they're still going to do itin a
group and try to figure out how do we get a group to work together to build a bridge
when they're all around the world. So what we did is we mailed them ... what we
also have to realize with the kits that we weren't getting them back; that we weren't
going to ... we didn't have the budget to have them returned to us. So everything
had to be ... just we had to be okay with it being gone. So, we sent a sample of
K’nex pieces, so they could see how they connected together and how they worked,
and the groups had to then create a design that came back to us, and, unfortunately,
the T'A’s and myself had to build all 50 bridges. It was a lot. That was probably an
example of something that it worked because it had to work in the situation we were
in, but that is not a sustainable way of running this. So that will never come back
again as far as the TA’s building bridges, unless we have a similar situation.”

For Vagish, planning for change seemed to be more a fine-tuning effort, changing
the modality of deliver of his content where he resorted to the Learning Management
System that he only used once before:

“I had to use Canvas this time, and I used Canvas once before but definitely was not
used to it that much, compared to the older Blackboard, and not used to how to use
Canvas like to uploading videos and tribes and stuff like that. So that I did go to this
technology center office hours, maybe once or twice max, to really figure out how to
record a lecture and upload it and what were the ways to do it, and then
understanding a little bit about Canvas to make things. Yeah, that's primarily what I
used.”
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Tanner, who is a teaching-focused faculty in a large research university, also reported
a fine-tuning technique to his planning for teaching during the pandemic. Yet, he pointed to
a challenge he had to deal with around cheating and academic integrity:
“Well, the theory is the same. Every time I go through, I use PowerPoints. I going to
find them, change the wording, rearrange, maybe add one more page, but it's still the
content, the core content is the same. Now I don't reuse homework. I don't reuse
exams. And I create my own questions. I could get inspired looking a problem in a
textbook but I modified a lot. So why do I do that? In part because I know solution
manuals are everywhere. We got issues when this COVID started with cheating.
People tried to outsmart us, outsmart the instructor. We tried to be considerate.
Remember this happened right before the break [...] Some of them left on vacation
and couldn’t come back. So they got an exam a couple of weeks after the break. And
so what do we do now? Different time zones. We had to adjust. Okay, let's give
them the exam for 14 hours. They could take it whenever they wanted for those 14
hours. Well, that was a big mistake. That was the first thing we learned.”
Overall, in the COVID-context, the process of planning for change was highly
correlated with the pandemic situation (Finding I). At the same time, faculty participants in

both the EM-context and the COVID-context showed similar patterns of both a systematic

process for change and fine-tuning techniques.

2.3 Dedicating time and effort for change

Context I: The EM-context

This subtheme is different from the slightly similar them of “allocating time and dedicating
effort” under “willingness for planning”’ in that it shows evidence of actual time and effort by
faculty participants as part of planning for change. In the EM-context, dedicating time and
effort showed as building on previous experiences that faculty had, in addition to KEEN,

highlighting an effort that was in concert with previous efforts. Consider Brooke’s response,
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who is a full professor in a large research university with established record of publications
on the topic:

“So I have spent a lot of time in the last ... I would say the 12, or 12 or 13 years
really thinking about how to engage students and open into design problems. So I
would say that I have kind of integrated, and adapted, and up to fairly radical ways,
including design, again very open-ended, client-based design, into undergraduate
courses, including courses for which a single project is the entire course and there's
no homework, just the one project.”

Brooke provided her views on the KEEN approach to introducing EM, which
highlighted the level of effort dedication she put behind the KEEN initiative on her campus:

“Well, I want to say is that I don't ... I very rarely use the term entrepreneurial
mindset [...]. There are many words in the entrepreneurial mindset that I can get
behind, like curiosity, or value, or design ... like those words resonate with me, and
those are things that I incorporate into my courses, but strictly something called the
“entreprencurial mindset” I don't like those two words together; don't really mean
much to me.”

Brooke’s response resonated with Alex’s, who is a teaching-focused faculty in a large
research university. Alex explained that they have been already doing much of that work on
their campus previously, and that they are actually transmitting to KEEN as opposed to
receiving ideas from them so that they would put time and effort into them:

“I think, to my actually original point when you first contacted me, [we] are already
doing a lot of that in our work and in our coursework. And, actually, being part of
KEEN didn't in any way, shape or form change what we're doing. What we are
actually doing, as part of our involvement, is trying to share what we're doing with
KEEN.

So we're actually transmitting the other way and we're trying to share and produce
material, produce video lectures, and course material, and resources that KEEN can
build into it, you know, it's the library of stuff to share with other universities.

And an example of that, I'll give you, is in my world and the clinical biomedical
engineering world. There's this thing called needs finding. It probably translates to

other places as well, I'm sure. And needs finding being, you know, essentially finding
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worthwhile real-world problems that need to be addressed. And that's a subject that 1
know universities all over the country and world desperately want to get better at.
There's two or three universities in the world that are really damn good at it and one
of them is us so we're trying to produce material for KEEN to disseminate to those
other people who say, “please can you show us how to do this.””

Alex’s response highlights self-efficacy in transmitting content to KEEN without
being affected by it. That, however, does not negate the impact that KEEN workshops had
on faculty participants, which often was related to previous experiences of faculty. Consider
Kaleb’s insight:

“I mean certainly I leveraged my experience and knowledge from a design
perspective because certainly there is an overlap between those. And I think in that,
it's everything: It's books, its people, its relationships I've had historically, it's other
professors. I think eatly on, sort of before deploying this course, and sort of the first,
and this way I also experimented with the course itself. So taught a version of the
course that was for a number of semesters and also taught some of those with
different people, with entrepreneurs or people who live more squarely in the explicit
entrepreneurial space. And so I learned a lot from that. So I learned, I co-taught the
course with one of the entrepreneurs for a period of time and learned a lot from
him. And he said, “Well, you know, maybe for this next iteration, maybe we can
learn from this person over there who engaged in this type of work in an industry
context and was the driver for product and different sources.

“And then I should also say, early on, even in the earliest version of the course in
this form, our teaching team was half sort of traditional faculty and half
entreprencurs. And so through that co-teaching, we've learned a ton. Okay, what do
you do, how do you think about this, and what books do you look at, and then on
top of that, I mean, you just every book you can encounter, everything you sort of
start to read to get a sense of okay this is model canvas generation or okay what is
Steve Blank is saying, okay there's a lean startup, what do I learn from that. And on
top of that then certainly emerge connections with ventures organizations. And,
actually, I first encountered folks from KEEN at a venture meeting and started
having conversations with them. And even those relationships spawned a lot of sort
of learning as well. And so, certainly, when I mention people, I also have to invoke at
the very least those two: the keen network as well as venture organizations as being a
mechanism for me meeting folks and engaging deeply with people who had similar
interests and leveraging the best of what they're doing.”

As for the impact of KEEN, specifically, Kaleb elaborated as follows:
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“Oh, certainly, I mean that absolutely influenced what it is, what I was able to do,
and what I taught that subsequent semester. And then ... I have to go back and
imagine think about some of the exact chaining ... but then that course unto itself
was an experiment. So there was one experiment at a higher level of abstraction, “So
what is the course going to be,” but let's do let's learn that by actually engaging in the
course. And then, of course I taught the actual course which was an experiment as
well because all of these preceded the course that was launched in its first sort of
quote unquote full version, which was the team-taught course. But even, I say,
leading to that course, I did work over our summer saying it was a handful of us,
maybe six or so of us faculty ... “We're going to spend one week over the summer,
one or two weeks, maybe over the summer ... two weeks explicitly dedicated to
creating this course, and the way we're going to create this course is by way of these
methods that we're teaching, so the same way we have the students do these two
week experiments that was our two-week experiment, using the same practices that
we're trying to teach our students, even to the point of there were research students
over the summer and we had to set up appointments with them to actually deliver
some of the elements of the course that we've created to test them out the same way,
like we think we're creating value with this course, will okay let's prove it—let's go
put this thing in front of students and have them react to it and then use that as
feedback into our own process.”

The varying levels of impact of KEEN on faculty participants’ time and effort
dedication can be observed in the varying responses, despite some comments like Alex’s
when he mentioned that, “the students are even further removed from it. They don't see any
of it, I would say. You know, we as faculty that do understand what it is.”” This may help in
explaining the lack of clarity of EM context (Finding II) despite ongoing efforts to
integrating the EM. In addition, the notion that “students are even further removed from it”
may also help explaining the lack of significant correlations between teaching-focused faculty

reported self-¢fficacy and willingness measures with attitude toward context measures reported in the

quantitative phase (Finding IV).
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Context 11: The COVID-context

In the COVID-context, dedicating time and effort for change seemed to have been intense
prior to the planning for Fall 2020, when faculty knew that the pandemic would extend into
the next year. Sophie shared her experience planning for her first-year class:

“Yeah, the whole curriculum development from nothing to an actual course started
July first. Classes started at the end of September. So we did all of that knowing that
at least the lecture would be virtual. But the lab at my university was pushing be in-
person. And then in August the university said, “You know what? The pandemic is
really bad; your labs now have to be virtual.” So that's when we still had the modules
but then I had to adapt some of those modules to be virtual, such as the bridge—
that was the hardest one that I was hoping we would get the first couple weeks in
person, and we didn't get anything.”

Tanner commented on the extra time he had to dedicate in order to plan for his
classes in the virtual environment:

“Of course, I did. I did I spend the extra time. So it's more time. I mean that time

that somebody may argue that nobody was coming to my classroom, right? But

during that time I was not coming to campus. If I count the number of hours that I

worked, I mean all the additional hours that exceeded my commute time. And I'm

saving, oh yeah I'm saving what 45 minutes to a one hout, roundtrip with a parking

lot in the walk. I was working much more than that.”

Despite the fact of reported extra time and effort in planning for change during the
pandemic, faculty participants did not report any specific constraints as hindering their
process of planning (Finding II). Sophie provided the following comment which may help in
understanding this finding:

“The students didn't like that it was online, but they understood why it had to be, but

they also would say that they appreciated how it was handled: that they got lab kits

and that it was interactive. So they recognized the extra effort that went into making

it a good course even though it was virtual. They didn't like that it was virtual but
they knew they couldn't do anything about it.”
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3. Differences in willingness for adjusting
The willingness for adjusting llustrates the quality of being ready and prepared to modify or alter
behavior in order to achieve a desired outcome or in response to change in the environment.
This involves (1) motivation to change oneself behavior that is associated with
persistence and a willingness to bear responsibility; (2) motivation to change context
through engaging in discourse with others and through social interactions; and (3) the active
involvement in seeing and taking advantage of opportunities. Faculty participants portrayed

varying levels of willingness for adjusting in the two contexts of this study.

4.1 Motivation to change oneself behavior

Context I: The EM-context

In the EM-context, the motivation to change oneself behavior was present in virtually all
participants’ responses and in very emotional and moving ways. Connor, for example, shared
how personal to him was providing the social context of engineering, and found that
integrating EM in his courses to be one effective way to do that:

“I think for me it's very easy to say that this is a personal motivation. I can share just
something very briefly. I can share that my own upbringing is ... very clean with
language. My own upbringing informs my position as a member of a non-dominant
group in engineering. So because of that I learned over time in my collegiate and
postgraduate training that I have a responsibility, or at least I have an opportunity, to
help students who are perhaps dominant groups themselves realize that engineering
does impact non-dominant groups in ways that are easy to tease out and are very
difficult to actually identify and be aware of. I wanted to create, irrespective of the
institution, materials that prompted this type of awareness and thinking. My present
department supports that. I think I would still be doing this had I been in a different
type of department, all be it without support, and perhaps for that success, in
accordance to the promotion and tenure outlines.”
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The perspective provided by Connor may shed light on Finding V of the quantitative

study, about willingness for adjusting being not correlated to context. Connor also elaborated on

how change in the curriculum should take place, by integrating content into courses and not

creating separate courses (for EM, for example), and what success and excitement mean to

him:

“The curriculum is a sequence of courses that touch on topical areas. Some might
interpret that a curriculum that infuses EM or social justice issues means that there
need to be delineated courses that specifically talk about those things. And my
response or my feeling toward that is, “No, no. Please don't do that. Students will
silo, just like a silo away an ethics course or a history course or Gen Ed course.”
They'll say, “Those are the non-engineering classes and in my curriculum these
courses that are labeled the ENGR are the engineering courses that matter;
everything else is to stop that I'm forced to take for some reason. In my own
thinking, should EM manifests itself in the curriculum? No, not in that sense. Should
it be integrated across our courses, both in the engineering courses and, ideally, the
non-engineering courses outside of engineering? Yes, I think it can manifest itself in
different ways: specific assignments, or couching things in a similar language so that
students can see those connections being made—yes, I completely believe in that.

“The one example I want to tease out is the engineering statics course that I'm
focusing in on. In my most recent offering of that class, and the reflections we're
generating, I was better at couching the assignments in the same language they've
seen in their calculus courses, physics courses, and in there earlier first- and second-
year engineering courses—focused on design. I couch the language into those
courses, and students were saying in their reflections that they were understanding
why they were forced to take those other classes. They were seeing how in statics
everything was coming together in their reports. That to me was a success because it
meant that I was successfully creating something that helped them chip away at these
feelings of silos in the curriculum and to realize that good solutions are integrative of
engineering and non-engineering ideas. That's me feeling excited; I don't know the
students will carry this forward because they're only in their second year and they
don't see this every single time. They'll start to see things that are more traditional by
faculty who don't care much for integrating; they just want to teach their time.

“So, in terms of curriculum it sucks because a curriculum is what we hope to achieve
at the end of that curriculum. There's ups and downs and I don't think our
curriculum is set up ... maybe because of bye-in, maybe I don't know ... that
becomes more complicated I guess ... We can keep on and on about this, but ...”
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Miles shared his motivation, linking personal goals with professional goals. He
explained that without the integration between content and application, he couldn’t teach:

“I think it’s interesting for me to kind of keep current. So it's a couple things: for me,
personally, it's interesting to tie things that I’'m teaching to applications and real
world events, because if I can't then I actually have a hard time teaching it. So if I
stand up there and say, “Well, today we're gonna learn about first-order circuits,” and
I can't really give you a good application for it, my heart's not going to be in it when
I'm talking about it. But if I can say, “Look, first-order circuits. We're talking about
batteries as they charge, discharge. This is important ... and these kinds of things,”
like it makes it easier for me to talk about and I think that that honesty and that
reality in terms of like, “Hey this topic is really important. You should listen,”
transfers to the students and then the students take it in better. So it's not like 'm
just talking about a topic because I want to talk about it; I've given them reasons to
understand why what I'm talking about is useful and how they might apply it in the
future. So it's a two sided thing for me. It's for the students benefit to see the
application of it. But it's also for my benefit so I believe what I'm telling them is
useful. It's really hard to stand up there and just talk about dry things. At my
previous institution, I taught a discrete math course, and like I loved teaching it
because it was a fun math course, but when you're doing set theory and things, it's
hard to draw applications for computer engineering students. So I feel that I really
tried to give them applications, and I think it adds validity to what I’'m telling them,
because I can say, “Hey, this is where this is used. This is where it might come in
handy.”

Ralph shared his motivation to pursue the e-portfolios as a way to integrate the EM
in the curriculum on his campus, and how he saw his role as a professor:

“Well, one of the things ... this is actually from a workshop from an instructor at [a
university] and she said, based off of one of the people that she's researched, stated
that “A transcript and a resume are record of the things you forgot.” And that
actually resonates with me. But to see a student, or to see someone be able to take a
hold of the narrative of themselves as well as what they have learned and what
impacts have motivated them, or have made them do things differently, and be able
to express that, in a way in which honors who they are, and who they are becoming,
that's powerful to me. And I see my role is not a sage on the stage, but more so, a
guide on the side. So how might I be able to help them get to their next level and
move barriers out of the way or help them negotiate the barriers that are in front of
them? That's what I think the most powerful thing as a professor is this what I can
do. I mean, is it teaching them how to use calculus to understand the complexity of
dynamics? No. Is it helping them to understand that grain boundaries are the most
significant place where interactions occur between material? No. Is it to help them
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negotiate life so they might have a positive impact upon the future? Yes. So for me
it's how do I do that in a way that helps them improve themselves in the process.
More importantly, helps them to be aware of their contacts and be aware of their
impact on the outcomes, so that's why I do.”

While all the previous participants came from teaching-focused universities, similar
descriptions were shared by faculty participants who came from research-focused
universities, which is helping explaining the lack of difference across contexts (Findings 1
and V). Consider the Xavier’s response and how he sees the links between the EM and
conducting research:

“I believe it is very important to complement their skill sets with the EM component
because that adds more value to the type of activities that they can produce in the
future. And especially because these are research and EM, I believe research
endeavors are very aligned with EM because when we do academic research we
always do the three C's: basically connections and creating value and curiosity.
Because if you are creating something new, you have to have those. However,
sometimes that is hard to convey to students. And I think the EM rationale, or the
EM path, it's a very nice overlapping that I can instill to my undergraduate students.
And, well, again, I believe that adds value to them when they graduate and when they
can be independent. So, that is the main reason. And it's fun; I enjoy doing it.”

Vera, who works in an R2 university, shared a similar insight, highlighting the lack of
boundaries, in her perspective, between teaching and research (Finding V):

“So I think, when I look at my pathway as a faculty member, I've always really, really
valued being able to have both research and teaching, and have them both, and
valued in true sense to not just kind of lip service to one. And so that's why I wonder
where I am and it's also why I think that, hopefully, I pay a lot of attention to
thinking about what goes on in my course and trying to do continuous improvement
processes, whether that's KEEN or something else. But really trying to get a good
pulse what's going on and what works and what doesn't. And so I think just drive to
be a good educator makes me involved in these things and at least thinking about
them and at least having goals in mind, even if they don't always come to fruition.”

Opverall, the motivation to change oneself behavior in the EM-context showed to
take the form of a perfect alighment between personal and professional goals and interests.
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In the COVID-context, this same motivation was present, but in the context of the

pandemic took a different form.

Context 11: The COVID-context

In the COVID-context, motivation to change oneself behavior took the form of persistence
and a willingness to bear responsibility. Griffin, faced with the challenges of coordinating the
senior capstone design, shared his motivation to adjust during the pandemic:

“Because I couldn't figure out a good way to stop! Yeah, I mean ... You know I
guess my motivation was to do as good a job as we could do under the
circumstances we had. I personally had taught online classes before and I am
comfortable enough with technology that I personally did not see doing the virtual
version of classes to be that hard. And I suspect that part of that is that I may not
really understand what works and what doesn't work in the virtual class. But, you
know, to take the lectures online, ot to take the lectures onto Zoom, to take the team
meetings onto Zoom, to take the presentations onto Zoom, from a logistical
standpoint that wasn't ... for me that was not very hard. And so I didn't see that as
being really problematic. For me, the harder parts were, you know, sort of the more
human issues associated with my own situation in the pandemic, and then also, you
know, since both capstone classes are team-based classes, trying to work through
some of the teaming issues that the pandemic caused ... meeting virtually doesn't
work for a lot of students nearly as well as meeting face-to-face in a team meeting.
And, again, the pandemic upended a lot of people's lives in terms of what they're
able to do. I found, personally, that there was a growing sense of isolation. I mean,
staying at home ... you know, I won't go into all the details, but you know all of a
sudden, there were there was a lot of complications due to that. Yeah, there was a
growing sense of isolation. I felt in particular very isolated from my colleagues. You
know the faculty associates that I taught capstone with, we met occasionally, and that
was good, but yeah there was ... So that personally was kind of difficult.”

The human-element was clearly present in Griffin’s response. Although he talks
about the challenges of delivering courses during the pandemic, because these challenges

transcended the into his personal life, that could be a reason why he could not see them as

constraints any more (Finding II). Also, he clearly persisted to deliver a quality course
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regardless of his attitude toward the context (Finding V). Mary, who is a teaching-focused
faculty in an R2 university, shared her motivation to take a course on teaching online before
the pandemic, and how this turned to be a valuable experience for her teaching philosophy
as a whole:

“Well, the university gave us extra salary for taking the course in the summer, so
that's always um ... but also, you know, I have a strong interest in pedagogical
research, educational research, so I just wanted to become a better teacher, especially
online when there are a lot of challenges. Some students adapt very easily to online
learning, some don't. I love the idea of bringing in universal design principles into all
of my courses. And I will say what I learned in that class, which was a one credit
class, it was actually taught online, it had an impact on all of my teaching, all of my
courses, and really helped me improve those and again it helped me mentor other
people, too. But those were the two motivations, you know, the university had a little
carrot there, but really just wanting to improve.”

Sophie saw the willingness to adjust as an expectation, not constrained by anything
(Finding II) and as something she has already experienced in her prior life as a doctoral
student:

“Yeah I think I have to be. We run quarters; my life changes every 10 weeks. So 1

have a brand new schedule, I have a brand new wake-up time, every 10 weeks. So I

have to be adaptable. And I think being ... coming from ... or so being technically a

graduate student, and being in academia this whole time, and funding worties, where

am I gonna live, do I have a roommate, I got married in the process like. I think
that's trained me to be very adaptable. And I hope I never lose that as I get more
advanced in my career because I've seen professors who have lost it, and it gets very
frustrating to work with them.”

Vagish, who is a research-focused professor in a large research university, described
how he adjusted and his motivation behind it in response to what he described as a “sense of
urgency.” He also described personal steps he had to take to purchase technology without
referring to his university to provide that technology to him (Finding V):

“Luckily I was mostly slide-based anyway, in both my classes. I would kind of have

slide, but I would like to write on the board. And so it just turned into I had to do a
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Zoom,; that was not bad. But then the big major thing I had to figure out is how to
do like writing on the board, and so I actually bought an iPad, personally. I probably
could have gotten one from the school, but it would have taken forever and it was a
bit of pain, so I just bought one. I bought an iPad; I bought a pen and I figured out
how to plug in so that I can write on the slides. Now I can also open a whiteboard
and write on the board for the whole class. So that was like the major thing I had to
figure out how to do.

“I mean I think there was just like a sense of urgency, especially since it happened in
the middle of the semester. There was a lot of we just gotta get to the end of the
semester; we got to make this work. And so there's a little bit of that. So it was like
mostly necessity, I would say. The only thing that wasn't necessity was maybe that
experiential activities and where we actually took some time to be like we want
students to have a social interaction. So that was the only ... so the motivation was a
lot for the students, like their experience, because I feel I think all of us kind of felt
and knew that they were not getting the experience they had really paid for, and stuff
like that. It was just not the same, and I think the university was trying to pitch it to
students as it's the same, hybrid, it's better and stuff, but it really wasn't. The only
thing that was really good was that they maybe could go and watch the lectures
asynchronously, but other than that there was no benefits to the hybrid model, and it
actually made in-person worse, and it made the online worse. And so enablers ... I
think necessity was one; just like had to do it; had to figure out a way to get students
connected; had to figure out how to make the assignments able to do; so on.

Varun has specifically described the lack of “oversight” (Finding II) to be an enabler
for his motivation to adjust and change his behavior:

“One of enablers, actually honestly this might be a little different from what you
referred to is that, there was actually relatively little oversight, and I think it was this
general mood that everyone wanted to get through this period, that like, you know, if
I wanted to drop something I could just do it, and nobody ... I didn't have to ask
anyone. I mean, I really do have to ask permission to do things in classes, but like I
felt even more empowered to be like, “Yeah, yeah, just screw it. I don't need to have
a final project.” I actually had it written in syllabus of one of my classes in that spring
2020 that there was going to be a final project, and then I was just like, “Yeah, it's
not worth it. I'm tired. I don't want to grade it. Students are tired.” And I just
cancelled it. Like I effectively gave them all A's in that final project in some sense,
because I was just like I don't want to deal with this. So, I guess the necessity. There
was a lot of forgiveness on as long as you kept your ship running, nobody
complained. And so I took advantage that. Like deadline—one of the enablers is ...
I’ve actually always done this; I've always had a kind of late policy that's relatively
lacked, some lose, but now I can really do it without even feeling guilty about it.
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There was no real deadlines in this class. The only deadline was get everything in
before the final day, kind of thing.”

For Tanner, who is a teaching-focused faculty in a large research university with a
significant industry experience, he reported that he did not adjust:

“No, it didn’t change. And I realized that to do a better job I needed to be in the
classroom because when this COVID started the first part of that semester, I mean it
was in the spring of 2020 right, then no body came to the classroom. So I was doing
it remotely. Initially, I was happy. So that's nice; I don't have to drive; I don't have to
... oh that's great. But then I realized that with that, there are many distractions; not
for me, but when I was lecturing, I was talking to a monitor. But look for students, I
knew students would be probably changing, checking their Instagram, their
Facebook, all those. So it was completely inefficient. Summer came and I taught one
course in the summer. And those were the rules, it was going to be taught as an
online course, so I did it online. And I got a projector where I could write. I got
everything I needed. I also had a tablet that I could write and I could do my job. So
as far as technology, I had everything to do the job.

“Now, why did I do that? Because I think I needed to have the means to reach the
students. Did I reach them? Probably not in the way I wanted [...]”

Tanner decided to continue coming to the classroom, and in his interview, he
emphasized that continuing to deliver the course as usual was necessary and a representation
of commitment, as he used to do in his experience in industry. Tanner represents a case
where a faculty participant reported that he did not adjust, even though in his decision to
continue to deliver the course despite the pandemic was a form of adjusting in the sense that

he wanted to continue to bear the responsibility.

4.2 Motivation to change the context

Context I: The EM-context
In the EM-context, the motivation to change the context took the form of engaging in social

interactions with others to build capacity for change or learn new things and be part of the
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change. Brooke, for example, who is a research-focused faculty in a large research university,
shared how some participants of the KEEN program tried to improve the way KEEN
frames the EM by providing feedback to the organizers:

“Ah, I think it's fairly widely shared. And I think, well, I know that members of the
KEEN network have tried to give KEEN that feedback ... given the current
foundation that feedback and they have not been receptive.”

Alex, who is a teaching-focused faculty in a large research university, provided a
similar insight:

“The things they're not doing ... I mean to me it kind of shows at I-University,
they're not reaching 95% of the people that work there, because they're talking in a
language that those people either don't understand or find obnoxious. And, you
know, the art of marketing is to understand what resonates with your market and
make yourself look like that. And they don't; it's kind of like “Our way or the
highway. We've decided on this.” And it resonates with 5% of the faculty at I-
University and it alienates 95% of the faculty at I-University. And I think that's a
shame because, okay, maybe not all of that 95% of people who are going to be useful
and help, but some of them are, more than maybe half. So, they've just chosen, in
your face, highly-produced, “Here is our message, and you're gonna believe it,”
which just turns a lot of people off. I think they failed to understand ... well maybe
... for it looks like they failed to understand the breadth of their market. Maybe they
did understand the breadth of their market and they said, “Screw all those people.
We’re just going to target this niche over here.” Maybe that was a conscious decision,
in which case they're doing it really well, but I wish they'd stop with the cool aid. But
they ate targeting very much at the petiphery of a university like I-University, they're
not targeting at the heart of it.”

Ralph shared his efforts to engage with others and get feedback on his
implementation of the e-portfolios:

“I was doing the e-portfolio piece as part of my class, and I was at a conference, and
I met some individuals from [another university] and then they were like you should
talk to this person; you should not do that and that's what I did. And then from
there, it was, “Hey I know this person in that conference.” Any presentation that was
given that resonated with either our effort to scaffold the portfolios, or how to
embed them within the structure of your courses, or to the impacts that e-portfolios
can have on a micro-, meza- or macro-level, I would go up to the presenter and ask
her, same thing you're doing to me, ask them for about 15, 30 minutes of their time
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and then explain what I was trying to do, why I thought it was important. And then
they would go, “Oh, you might want to talk to this person!” So it's extremely,
extremely significant and helpful, because depending on where you are, you can
leverage off of what's already been done, which is the bedrock of research, or you
can try to reinvent the wheel, which takes you more time. And that cut out a lot of
the time in trying to implement something, because people have already tried it and
now you get to the point of best practices of “Here's what I've done, you might want
to think about this. You might want to think about that.” And you begin to be able
to sift through what might work with your student body and then even when you've
gone through that you're on refine it anyway, because what may work with that
cohort may not work with another. But now you've created those connections, and
you have that network, to bounce ideas off each other. So currently, right now, I'm
in. two groups that are utilizing stories but one, in particular, was all about how to
use the power of story, for it came about how to use the power of story for the use
of the e-portfolio. And, and that was a partnership between [two universities].”

Engaging in discourse with others and coordinating efforts was a big component of
Vera’s effort to integrate the EM in the courses that she taught:

“Primarily talking with people on the KEEN network, and the materials, and the
discussions there. And in the case of the lab class when ... I actually am on a
rotation and I teach that every other period, and somebody else teaches in another in
the off years. And so working with that person has been significant resource. So
we've gone back and forth on it and then also I had a graduate student who's now
graduated but wanted to get some more teaching experience and so helped out with
the lab. And so the three of us really talked through and collaborated on this lab
effort. And thinking about, “All right, if we're doing a sequence of all of us teaching
it, how can we include that aspect also as a confounding factor, or otherwise in the
evaluation? So, what does it look like different, semester to semester, person to
person?” So, I guess people has been my biggest resource as opposed to, you know,
a tool, or something like that.”

Jack, who is a teaching-focused faculty in a large research university, reported a
mentorship relationship with another research-focused faculty where they used to meet
regularly to exchange ideas. In Jack’s response, one can see that there is a need for support
from the administration as their efforts seem to have been in isolation from the curriculum

as a whole:
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“My colleague in some ways he's been a mentor to me. I haven't seen him since last
summer. Last summer we used to meet. We used to have meetings on Saturdays: the
three capstone instructors and him. We were trying to see what can we do to
improve the course. And one of the things we concluded that, if we want to
implement EM we need support. [...] This is not the first time I've said it: if we want
to implement EM, we need support from the administration. And the support is not
with a projector, [...] Now, I modified my syllabus to add some EM, for my Practice
of Engineering course and capstone. In part I modified because it was part of the
EM initiative, right? And I put it in the syllabus, the objectives, EM objectives, EM
2.0. But am I required to do it? No. I'm not the only person who teaches capstone.
I'm not the only person who teaches the Practice of Engineering class. I do it
because I see value. . Everything I try to create has EM. Am I required to do that?
No. I said it’s in my syllabus. Okay. But I'm not required. So in order to start
incorporating officially EM, we need the backing or the support or the pressure, if
you want to call it, from the administrator, that you are going to do it. Whether you
like it or not, you're going to do it.”

The comment by Jack alludes to the issue of a#titude toward the clarity of context, where
there is no support from the administration, as well as the a#itude toward constraints, where he
was not required to do the implementation (Finding II). At the same time, it clearly shows

the willingness for adjusting regardless of the context (Finding V).

Context I1: The COVID-context

In the COVID-context, and in the motivation to change the context, the lack of social
interaction during the pandemic had its influence on faculty’s ability to change (Finding I on
the high correlation between willingness to adjust and attitude toward context). Consider Griffin
comment comparing his behavior before and during the pandemic:

“No. Well, I tend, even before the pandemic, I tend to not be very social, and so 1
try to get my work done and talk to the people I need to talk to get my stuff done,
and to help them get their stuff done if they need it, but I don't necessarily go out of
my way to just go say “Hi” to people. The pandemic greatly exacerbated that. And so
I felt for the most part, like ... I mean, really if you were to ask me what most of my
colleagues did during the pandemic, for most couldn't say much. The one exception
to that was when a faculty colleague during meetings, she was very good about just
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you know letting people kind of talk and get stuff off their chest and stuff like that.
That was helpful. Yeah I think one of the real issues that the pandemic caused for
me was a sense of isolation. And, given the work that I have to do [for the
administration], that sense of isolation, I think, made [that work] harder because of,
you know, to put together these self-study reports, I had to get a whole lot of
information from people. We have to do continuous improvement processes and
stuff like that, and I remember the first continuous improvement meetings we did in
April of 2020 it was so nice to actually see people that I usually don't even ... it was
just nice to see people on the faculty. But yeah so for me it was ... I think one of the
real struggles and I think what contributed to the sense of exhaustion was just that,
you know, I felt very isolated. I felt like I was doing what I did in a very, you know,
almost a vacuum.”

The missing human element of communication during the pandemic proved to be a
significant element in Griffin’s case. In contrast, the community in Vera’s university
managed to come together to discuss ways to improve teaching during the pandemic:

“We have our coordinator reach out and say, “Hey, do you want to do this?”” And
then I guess it's not really an enabler but kind of a motivation for as, again, desite to
improve in the classroom, and in the setting I’'m in, many of our faculty do care very,
very deeply about their teaching and how to improve it. And so those discussions
through the community of practice I think opened my eyes to how things can be
different and better, and so they, in some sense, also enable or push or facilitate
working in that direction.”

Mary shared her effort to help other faculty’s during the pandemic, building on her
experience in online teaching prior to the pandemic:

“Well, I had ... it started with one faculty member who knew that I had experience
in teaching online. So he came to me and was basically, “Help!” Had some
conversations with him that went well, and then I just thought, “Well, maybe other
people out there need help,” so I sent an email to the department. I had faculty come
and ask me how to use certain types of technology, everything from which type of
document camera I use, to what my web cameras like ... (which my webcam is
actually about ready to die because it was flickering on there, it just did it ... I got a
new one coming in the mail ... because I use that a lot) ... And then some
classroom techniques, too. And then lots of emails, just you know, email questions,
“Hey have you tried this? Or what do you suggest for that?”

171



It’s insightful to compare both Vera and Mary’s response to Vagish’s., For Vagish,
who is a research-focused professor in a large research university, he laughed when asked
about social interactions for faculty to support one another during the pandemic:

“No ... I'm kind of laughing because I think that would be ridiculous ... like that

would be funny because the department has no incentive to make teaching good in

that way, I feel like, at least at our schools. Yeah, I think they care more about the
numbers and how all the numbers are doing, so.”

Despite the challenges of the pandemic, overall faculty reported available support
from their universities; there were no constraints in that regard (Finding II). Tanner, for
example, reported that, for any suggestions during the pandemic, “No, no, my department
would have supported.” Similarly, Mary reported the following:

“I would have to say that my university was incredibly supportive. We have a

phenomenal center for teaching and learning, with the bulk of their responsibility for

helping faculty get the technology they need, get access to software, different
teaching tools, different techniques. They helped sponsor some teaching and learning
sessions. They were fantastic. There are no faculty on this campus who could
complain that they didn't have the support they needed. They may have needed more
time, a lot more time, but nobody can help you with that. But yeah I would say our
center for teaching and learning was just phenomenal.”

Overall, despite the challenges of changing the context during the pandemic, and the
limited human-to-human interactions, faculty reported available support when needed and
no constraints in that regard (Finding II); yet, the heavy impact on the human aspect of

faculty participants” personal lives, and its subsequent impact on their teaching, was also

prominent (Finding I).

4.3 Taking advantage of opportunities

Context I: The EM-context
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In the EM-context, taking advantage of opportunities took the form of experimenting in a
new project. Consider, for example, how Jack, who is a teaching-focused faculty in a large
research university, described how he took advantage of the opportunity of the KEEN
activities on his campus. For Jack, KEEN resources enabled him to reframe what he has
already been doing:

“Before, I said you need to solve the problem. Somebody who's going to get the
benefit. Somebody needs your solution. And that's what I stopped, but now I
reinforce it. And, you know, there are some nice videos about EM and what we do. I
go to the website, download them. The three C's. You probably have seen this, with
these fresh graduates who made batteries. I mean I showed them, right? So I present
them in my classes. I don't do that in theory-focused, 200-level because they don't
have ... In theory-focused, 200-level, when I go into power plants, the last part of
the course ... so I say now we are powerplant owners; we want to get more benefit
from our investment. What can we do? So we discover that we need to do something
better, with some discovery. So I say, “Look, we’re trying to make a connection.”
You make the connection. Sometimes in some semester I have shown them the
video ... the eight minute video ... at least give them something. But I cannot afford
the time to do that. So I go through the process and say let's improve this, let’s
improve this. Of course, it's only a very short part of the course, near the end of the
course. And they see how I'm applying the process, from identifying what could be
better and why, to understanding what controls that thing that we could make it
better to make it better, at least on the paper ... on a piece of paper. And that's what
I do with my theory-focused, 200-level.”

For Jack, however, taking advantage of this opportunity was not related to the
financial incentives associated with it, even though he appreciated it:

“So we need a structure, but it has to be done because of the buying of the people
who do this. And the incentive, at least in my opinion, it's not money. I bought in,
you know, I got a few thousand dollars for the whole year. That was good; I don’t
reject it. But the motivation has to be to acquire the tools to do something better.
People are going to do it because they want, not because of the reward. And the
reward, I mean, selfish, right? I was able to make my students create this. Maybe
that's ... and nobody will recognize it, but you know ... you as a faculty you have
seen that transformation of the student going from day one in the capstone, where
they are lost, they don't know where to start, until you start coaching, directing them,
at times become a mentor. And you see the product. That is very rewarding.”
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Taking advantage of the opportunity afforded by KEEN also took the form of the
need to improve one’s teaching. Miles elaborated on this as being part of the expectation of
his position:

“No, we're supported in that. So my university is a largely undergraduate institution.
We do have a couple of graduate programs, but we are primary undergraduate
institutions. So I think there's an expectation that I'm always improving my methods,
tweaking them, trying new things. If I wasn't, I think that would be looked down
upon. So I am given permission and encouraged to do these things. Now it's not like
I get a week off every year to do this, but, yes, there's administrative departmental
support. And also, I mean, it's part of our promotion and tenute evaluations, like
you're gonna be asked what have you done new? What have you done different?
How effective was it? So I am incentivized on multiple levels to do these things..”

Opverall, in the EM-context, the opportunity in engaging in change associated with
KEEN took the forms of gaining financial incentive, improving teaching as part of the

expectation of the position, and a desire to create a meaningful experience to the students.

Context 11: The COVID-context

In the COVID-context, taking advantage of the opportunity afforded by teaching during the
pandemic took the form of experimenting in new pedagogies. Consider Xavier’s comments
on how teaching in the pandemic forced him to try new things:

“Yeah COVID forced me to actually do it, yeah. For example, making exams specific
to every student, I had that in my mind, but somehow I was pushing it because it's
actually challenging—I had to code everything and randomly create variables and
stuff like that, so I was like, “Oh it's too much pain. I will just keep doing the regular
exams.” But during COVID, because I had to deal with the dishonesty and trying to
minimize that opportunity for them to do it, I forced myself and I basically
implemented that idea that I had in my mind. But just because it wasn't an urgency
before, but in COVID it was, for sure. And now that it’s done I will keep doing it ...
in my classes.

“So yeah. And I mean ... maybe before, I was more silent online like I didn't send

much emails to the students during the semester, because I was speaking everything
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in the lecture. But that said, now, I feel that by communicating through emails with
my students, and even using chats and things like that, it's more friendly. And some
of them actually liked it, and I've seen that in some evaluations like, “I liked to have
direct communication with my professor through emails.” And I tried to make it
friendly .. to be as friendly as I could. And I could notice that by writing things
down, the information gets more ingrained in their brains, because when I was
speaking in the classroom some students are distracted, and then they'll get the
whole information. And sometimes I send like sporadic emails, but now I am
sending emails every week, or multiple times a day. I think I will continue with that
practice. Yeah.”

The idea of being “forced” to do something during the pandemic resonated with
Sophie’s plans where it worked for her perfectly to try the things she was planning to do:

“Yeah I definitely I mean super willing to do the modifications because it's for the
students, and those are the customers. Those are who I'm concerned about. And I
wanted to have this the best experience for our students. So, there was never an
option of just kind of ... I call it phoning it in ... like we had to do our best. And it
ended up working out really well because, like I said, it gave me... it forced me to
look at the resoutces that I didn't know existed, such as Tinkercad, and opened my
eyes to a lot of different ways of doing things. So I'm kind of grateful for it.”

In Sophie’s response, it was clear that her willingness to adjust was irrespective to the

context of the pandemic; yet, it was a perfect alignment for her to pursue her interests.
Vagish described the opportunity afforded to him in the online environment to invite
authors to his class—something he could not “grasp” how to do before:

“Yeah, I think it did. And, you know, because we were online, we could invite
authors and stuff like that. I guess we could have done it before but we never, never
really grasped how we could use Zoom before COVID. So I think for sure that
helped. I think it did cause a little bit of pressure to come up with these activities to
keep students engaged, so kind of led to some innovation. That being said, the
amount of work required to maintain these activities, I think now that we're going
back to in-person, we probably won't do them like. We probably will just go back to
... the easiest way to have students interact is face-to-face, in-person, and small
groups in the classroom. And, you know, it's more because it's minimal effort on my
part that I would probably default back to that. I don't think I would maintain the
same amount of energy, both in terms of teaching and research advising. There's a
lot more overhead of just doing online than in-person.”
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For Tanner, teaching the pandemic, with the availability of the technology, allowed
him to record lectures—something that was difficult for him before:
“Oh so, for example, that I could use Zoom sometimes to record an excellent
lecture. Or maybe you I need to present something else that I wish I had the time in
class to do it and I didn't, so I record something 15-20 minutes that if they want to
access and watch it, they watch it. So that's something new which before I didn't do
that. Well before if I had to do that, I got to go to “the building.” They had the
projector there and I will present this thing, record maybe a solution to a problem, or
something. The courses are very heavy in content. So I cannot spend too much time
doing applications. I cannot. [...] But Zoom is something that I value, because it can
be used to transfer knowledge provided that the other wants to receive it.”
Opverall, for faculty participants in the context of COVID, the pandemic allowed
them to experiment with new ideas, many of which were things in the back of their heads

but did not have the time to fully implement them; the pandemic context enabled them to

do so.

4. Differences in self-efficacy in adjusting
The self-efficacy in adjusting llustrates the quality of effectively being able to modify or alter
behavior in order to achieve a desired outcome or in response to change in the environment.
This involves (1) the development and implementation of curricular change while
balancing competing values; (2) being involved in coordination efforts to discuss, evaluate
and support curricular change efforts; and (3) displaying awareness of what is involved in
curricular change, in terms ownership of both autonomy and accountability, as well as in
terms of what others are doing during change. Faculty participants portrayed varying levels

of self-efficacy in adjusting in the two contexts of this study.
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5.1 Development and implementation of curricular change

Context I: The EM-context

In the EM-context, the development and implementation of curricular change was related to
the careful consideration of language associated with the implemented change. Connor
shared how that was important in his implementation for change:

“Yes, and I can unpack that just a little bit more. Where I had tried this before,
without the EML framework, and I’'m gonna pick on “creation of value” that that's
really the verb that helped me, I would have students undertake this course of action
and ask them to consider these different contexts to inform their design. And
because these were second year students, they had already seen some of the human-
centered design process, so they were very good at crafting very ... and I will put
some words on to this ... creative or innovative solutions that were very technically
worked. They resisted trying to incorporate other factors in their engineering design
solutions base. It wasn't until I started using the language of “creating value for
community,” where a community would be more receptive toward a technical idea,
that students began to actually integrate those disparate ideas into their design. That's
where I saw value in being able to use that specific framing of the problems.”

For Ralph, there was a need to carefully select a set of prompts to engage the
students with the e-portfolio activity:

“So the portfolio for me is that place where the students can really develop their
entreprencurial mindset because they're looking at potentially a project that they've
done in another class. And, with the right set of prompts, you can begin to elicit
what did they learn; what was an epic, a fail. And it's okay if it was an epic fail
because you've learned something. You've learned to possibly think differently.
You've learned to possibly act differently. Or you've learned to place things in a
different sequence that would traditionally be considered not right but in the case of
the context of what's going on it made the most sense, and had a powerful positive
impact. That process of evidence-reflection or artifact-reflection and then creating a
portfolio with these rich stories allows our students make those connections, not just
to the three C's of curiosity, connections, and creating value, but it also allows them
to tell their story on their own terms.”
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course,

Jack described how his implementation of the EM takes place in one class in his

with the expectation that this would prepare the students to utilize the idea presented

in that class in their capstone design course:

“When I do “Practice of Engineering” [the course], I spend one lecture doing EM.
And in my “Practice of Engineering course,” I break the class in groups of students.
I used to have before 45 students, then they started increasing, making 50. Now, we
are at 70. And what I want is the students to work on a project, because the way 1

see this course scores is it prepares them for the capstone, because some has project
management, has engineering ethics, has intellectual property, and has the mindset of
why do we do that. So I have some liberty to put the topics there, so I put on EM
there. So they have one class. And I know because initially I had no clue, right? So 1
invited a colleague who came to my class. So I saw how he did it. Very convincing.
Of course, he's very ... the way he lectures is very amenable. It's not dry, so get the
attention of the class. So I try, I try. So, I spent one lecture doing that, and then I say,
your project ... and I don't pick a project for them ... they have to select a project,
something that they have curiosity, or they would like to see something that doesn't
exist, they went to create it ... or maybe already exists, but has some things they
don't like. And they go through the process of discovering as a team, brainstorming,
because you see the right personalities in the teams and some of them are struggling,
they want their ideas to prevail. They go through all of those things. At the end after
three weeks, they come up with the project definition: this is what we want to do.”

Jack described how he invited a colleague who was able to deliver the content in an

engaging way. In Kaleb’s case, he related the process used in his university to implement

change:

“Right, so in here we leverage sort of agile processes ... I don't know if you're
familiar with things like ‘scrum’ ... and so will say, “You have a two-week sprint, or a
two-week experiment,” where we don't leverage scrum. We actually have them
engage in these two-week work cycles that are self-contained and we say, “Okay,
over the course of these two weeks, you need to put some artifact deliver some value
that you think you can in front of a potential user customer and get some feedback
on that.” And so they have a two-week structure in which they say, “Okay,” they do
the framework, “this is the opportunity we think we see.” And very quickly create
something that people can interact with it, might be something as simple as: write
out exactly what you think your value proposition is, and now inclusive of for whom
it is, now go find people that you think this is for, and test, have conversations with
them, interview them to see if you're actually right, you've gotten this. And so, at the
end of this, you end up with a refined value proposition. Or you realize like yeah we
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were completely wrong, but so there's that evolution. Or you have an idea ... you
believe that you have an idea for the product, okay so make some physical
embodiment of that product, some prototype, that you can now very quickly go and
put in front of people, go put it in front of a bunch of people, and get feedback on it.
And so this is ... and all this is within the two-week time frame. And so it's getting
them into this habit of saying, “let's articulate our hypothesis; figure out the best way
to test that. Let's gather some data. And let's use that as a means to figure out what it
is we're going to do next.” The two-week cycle is forcing them to actually get out of
their own heads and put it out in the world and get that feedback, because often we
know the most important learning happens when it actually hits daylight: “Oh that's
what this is!” And then they can say ... And so they have to do that sort of complete
thing in the span of that expect two weeks. But then they can, if they choose, on
their next team for the next two weeks, they could pick that same ball back up, but
they have to put the ball down and pick it back up, because if instead they'd have
four weeks, they wouldn't have been ... and we have experienced that as well ... left
their own devices. The work expands to fill the container, right? And so sort of in
broad strokes, they can learn 80 to 90% of what they would learn in four weeks in
two weeks, so let's accelerate that, and let's do it again, and let's do it again. And so
that's the structure that we're trying to get them used to so that, when they getin ...
so at the end of the semester we let them, for the back half of the semester, we’ve let
them work on projects: they can pick whatever they want, they can form their own
team, they have to do it in two-week long sprints, so they are four weeks, but they
develop this muscle, this ability to say, “Let's do as much as we can in two weeks.
And let's learn from that. And then do it again.” And so they can actually be
incredibly productive over the course of those four weeks and learn a lot because
they've developed the skill set of engaging in these rapid experiments.”

Overall, faculty participants’ in the EM-context showed creative approaches and
thoughtful ways to implementing curricular change. At the same time, they pursued these
activities while balancing competing values between the scale of implementation and its
impact on student learning, as well as between what the change can bring and the amount of
effort involved. Kaleb, for example, provided the following insight:

“Yeabh, it happens in a number of courses. And one of the shifts in the creation of
this course was shifting it from a course that was taught by an individual instructor to
one that was co-taught, for some of the reasons I've described before. And I think
that if we look especially with respect to our required courses, a lot of the most
influential, and actually just a number of the required courses, are co-taught. And so
you get the perspectives of multiple faculty and the attention of multiple faculty in
the context of these courses.”
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While the integration effort described by Kaleb involved multiple faculty co-teaching
courses, Connor described how his integration of EM involved issues around social justice in
a subset of classes where he could contribute:

“Yes and no. I'm trying to integrate ... and I'm going to be as fair as I can be ... not
EM across the curriculum, I'm motivated to integrate social justice issues and
awareness in the curriculum. EML is for me a means to achieve that because I can
convince my colleagues that I'm pursuing a route of creation of value for
communities, which makes my efforts more universally accepted than it is for me to
say, “I'm talking about social justice issues when I brought that up.” So my colleague
say that's a policy issue; that's not an engineering issue. So I'm using EML as a bridge
to raise that type of learning in my courses. So that's part of the answer. The other
part of the answer is I'm only doing that, to be very honest, in my engineering
mechanics courses. So I do this in statics, dynamics, mechanics of materials,
structural analysis, and technically engineering materials but that's not quite
engineering mechanics. So in those five topical areas that's where I'm doing these
types of activities. The first-year engineering course that I teach and the senior design
course that I teach I don't touch those, mostly because of how coordinated they are.
So it requires too much buy-in for there to be a change in how those courses are
taught. EM pervades those courses but not in the way that I'm trying to actualize
social justice issues through here, if that makes sense.”

Overall, while faculty participants’ in the quantitative phase showed no correlation

with attitude toward context (Finding IV), they pursued their effort of change while balancing
competing values; they seemed to navigate through their contexts and fulfill the interest in

making an impact.

Context 11: The COVID-context

In the COVID-context, the development and implementation of curricular change was
largely related to the impact that the pandemic had of making communications virtual. For
faculty participants, they saw this change to be significant in the beginning, but then it

became natural. Xavier provided the following insight:
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“At the beginning, yes, but I think there was a lot of friction from the students,
especially in the beginning of COVID ... there was a lot of friction ... in the
beginning when we just started, I actually wanted them to use Microsoft Teams and
maybe Whiteboards and all these tools that now, after a year of COVID is more
natural for all of us. But at the beginning of COVID, it was actually very challenging
and there was a lot of friction.”

Griffin provided a similar insight in the capstone design he taught and coordinated:

“For the capstone courses that I teach probably the biggest changes we made were
we did all of the lectures online because we had ... it was a fairly large group. Well,
actually, so for the fall-spring offering, so this would be the one that started in fall
2020, we did everything online. For the spring-fall one ... the one that started in
spring of 2021 ... we did everything combined face-to-face and online. And also
students could attend if they wanted to, and then they could do it online if they
wanted to. Most of them did it online. [...] And my experience has been that
students actually do better in online presentations than they do in face-to-face
presentations. That kind of surprised me, but it seems to be pretty consistent that
their online presentations were better. But we also [did] the showcase which is sort
of the big celebration at the end of the semester, at the end of the senior class. We
did it in December, and also this April we did that entirely online ... actually last
March, you know. A year ago March we did it online, too. It turned out to be about a
third as much fun as doing it face-to-face.”

For Vagish, who is a research-focused faculty, he tried to find creative ways to
respond to the pandemic and deliver his class. He shared a different approach of how he
implemented change in his class:

“It was pretty unique to our class. So I can tell you a little bit about the activities with
it. So the first set of activities, virtually, my colleague did like a movie night or like
watch a clip of a film like Blade Runner and talk about it ... so kind of like a book
discussion kind of thing with a small group ... I did something where they could
come to campus and we walked in the morning and we walked outside and wrote
haikus outside—haiku like Japanese poetry, because the unit was paper and paper
prototyping, so like stories and poems and stuff like that. So that was the first
activity. The second activity I did two things: I did a Blender—Blender is 3D
rendering software—we did the online or in-person Belndering workshop where I
helped them with their 3D prototypes and designing them and how to color them
effectively and basically for virtual objects. So that was one. The other one that I did
was we actually ran a D&D--Dungeons and Dragons game—where I host the

dungeon master and we made it set in the story of the novel we're reading. So we
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were reading the science fiction novel called Neuromancer; it actually inspired like
you know the Matrix and other kinds of things. It's a book from the 1980s. And we
created a Dungeons and Dragons campaign, just for an hour, where students could
come and ... like I had five students came in person. We kind of did a Dungeons
and Dragons campaign. We'd like ruled the like 20- sided die. And it was a way to get
them to think about the book and the novel but do it in an interactive fashion online.
So that was that activity and I think that's it for activities we did outside.”

The response by Vagish provides a counterintuitive depiction of the connotation

about research-focused faculty’s limited ability to adjust. Vagish, himself, said about himself

that, “Yeah, I mean honestly I probably spent more time trying to figure out how to keep my

research lab going than I worried about the teaching. And that's maybe because of my role,

but like teaching is not ... I teach usually one class a semester. So like it's I'm not teaching-

heavy focused and so ...” A similar observation was provided by Mary:

“So we are an R2 institution. And we have too many administrators who want us to
be an R1. So there's a heavy emphasis on research. The people who are the most
research active are the ones who get the most attention. It just is; that's the way it is
on our campus. So teaching is not always valued as much as it should be. My
position ... so I am at the top of the non-tenure track food chain. So I'm a professor
of practice; there's three other levels below me. In effect, I have tenure; I don't have
a contract. I basically have a path of what would be equivalent of tenure. But there is
an expectation that I do have research—just submitted a National Science
Foundation grant, waiting to hear on that. I'm expected to do a paper every yeat. 1
usually do two to three papers a year; in fact, had two journal papers published in the
spring on COVID-related stuff. I'm working on a conference paper right now. So
yeah, and pretty heavy service load as well. So institution focuses a lot on research;
the expectation is that I focus on teaching and service, but there is also a heavy
research component to it as well.”

Yet, from the examples provided by Vagish, there is clearly thoughtful effort in

providing effective learning experience to the students, despite the common understanding

that research-focused faculty just focus on research. This may help explain the quantitative

finding about the lack of difference in self-¢fficacy in adjusting across contexts, with the high

correlation with attitude toward context in the faculty participants in the COVID-context
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(Finding I). It also helps explain the higher willingness for adjusting of teaching-focused faculty
compared to research-focused faculty (Finding III), even though there was no difference in

self-efficacy in adjusting.

5.2 Coordination efforts in curricular change

Context I: The EM-context

In the EM-context, the coordination of efforts in curricular change involved the discussion,
evaluation and support for curricular change efforts in the faculty participants’ institutions.
Vera described the coordination effort that takes place on her campus:

“Yeah, so our KEEN is across the college of engineering and we're a pretty school
small school, so our college of engineering has ... I don't know ... call it roughly
about 40 full-time, tenure-track, tenured faculty. So we do different things with
KEEN network. We have somebody on-site who kind of coordinates across the
college, and each year I think the implementation looks a little bit different. So for
one example is that me and one of the other people that I collaborated with on that
course, we were actually in position that’s a rotating thing, so the last two years, we
were co-chairs of that. And so, as part of that we led a community of practice for
engineering faculty and in that community of practice at least several sessions of our
get-together discussions or talks or speakers were related to KEEN or EML-
focused. So that was the last two years. And before that the person who led it also
did something similar. So KEEN elements have been integrated into a lot of our
faculty community of practice or discussion group types of things. So that's the main
thing that's brought light to. And that's all voluntary so, you know, some people are
more into it or willing to participate than others, naturally. But it does allow us to
reach a significant fraction of the faculty. And I guess the other thing I'll add ... so
I'm not involved in this, but the person I mentioned to you kind of manages KEEN
at my university, has just put together a series of videos on EML and KEEN. And so
I'm supposed to be reviewing them and I haven't got to it, yet. But, still, they're out
there and his intention was to be able to show them to new people coming in, or
those who aren't familiar with KEEN to can give them some groundwork.”

Jack shared how he engages with discussions with the KEEN coordinator to provide

his insight on how to improve the integration of EM across the curriculum:
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“So my conclusion was that if we want to create or foster the entrepreneurial
mindset, we have to begin very early, very early. And this is what I shared with EM
team. All the leaders when I spoke to them, formally or informally, I say you have to
begin early, the second semester ... first, second semester ... from the bottom. So
when they get to the middle of their career, third, fourth year, they already know, 1
mean that they are really made, so that they know what to look for. When we started
presenting this, it was the capstone, and I realized that it was too late. So I said no,
we need to begin at the lower level. So they started looking at a lower level courses.”

Xavier described his role as part of the core team on his campus to integrate EM:

“It was part of a university effort. So we have a group of faculty that lead all the
KEEN:-related activities, and I am a member of the core team. We actually are
currently conducting a multi-year project, sponsored by KEEN, related to EM and
making: how to integrate entrepreneurial-minded learning and making activities, like
maker spaces and machine shops. So that actually brought me to KEEN and we are
working together to spread out the KEEN idea and philosophy. So as part of that
core team, I have like first-hand experience on KEEN, and we go to workshops, we
go to the annual meeting, and so on and so forth. But we also spread the word to
other faculty and, yeah. So I would say it's a university-effort.”

Robert provided how the e-portfolio became integrated across the curriculum in a
university-wide effort, within the College of Engineering and beyond:

“So for e-portfolios, [...] the university have said that they're interested in looking at,
what that might look like, and to academic units have piloted the use of the
portfolio. Engineering is one of them. So what we decided to do was we put forth a
call to our faculty and said, “Hey, would you be interested in participating in this
workshop? This workshop is about e-portfolios. Here's what will be expected, and
here's the deliverable.” So they had to create a project for the students to complete
that they would do with them before. We also partner with them. Part of
participating in the workshop is they received a stipend because it was over the
summer. So for this participation of workshop they received the stipend; the stipend
was paid with the completion of the workshop, and the other half of the second was
paid after the projects were uploaded into the e- portfolio platform. Then we put out
another request to say, “Hey, if you're interested in doing this more and you see
merit in it, we will help you get these programs up to speed in your class,” because
what we're trying to do is have 100% coverage of our students. So from that
standpoint, the initial target were classes that all of our students would participate in.
So, for the first year, it would be the spring semester course; for the second year, it
was two courses ... actually, it was engineering design as well as statics and dynamics;
third year, was engineering design then the next part of engineering design in the
third year; and then we had a sustainability course that utilize to e-portfolios. So,
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right now it's just that group of faculty members and then other faculty members
within the department who have expressed interest after we explained the results. So
we're in the process of gathering and giving updates in faculty meetings.”

Overall, the coordination of efforts to integrate the EM across the curriculum
involved periodic discussions and interactions in order to facilitate the implementation of

change.

Contexct 1I: The COV1D-context

In the COVID-context, the coordination of efforts in curricular change took the form of
continuous evaluation of the shared responsibility to respond to the pandemic. Mary, for
example, shared how her expertise as a Quality Matters reviewer for evaluating online
instruction before the pandemic became valuable to her and her colleagues during the
pandemic:

“Yes, definitely. I'm also a quality matters reviewer so that means I can review other
people's online courses using a quality matters tubric, which is pretty much the
standard now for evaluating online instruction, or at least online course design. |...]
So that one was really ... I would say it was you know ... it changed my teaching,
definitely, and set me up very well for COVID because then I was better able to
mentor some of our other faculty when COVID hit and they had never done any of
these things; they've never done the flipped classroom or any online teaching. So it
really put me in a position to help them.”

Sophie described the coordination in terms of support she received from the Dean
as a major enabler to succeed during the pandemic:

“Major enabler was the fact that our Dean was on-board wanting to say, you know,
if we needed something, if we needed money, even though giant schools had a giant
budget crisis ... she was on board. So the very top of the pyramid was on-board with
making freshmen classes the best we can do. I also had a three-person design team
that kind of got put together, not an official aspect, like they weren't officially part of
first year curriculum, but one person is on the Dean's leadership committee. He's
helped a lot curriculum development; the other is the new first-year director, and
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that was his first year as the first-year director, and that’s also a brand new position,
so, pealing that out. And we also had some input from our scheduler and
accreditation/assessment person for the college, because she was a student as well.
So we kind of had her for some background on the university and stuff like that. So
we had this team, and that was really helpful, of different positions and stuff. But I’d
honestly say the biggest thing was the support from the Dean's office, and the Dean
herself.”

For faculty participants in the COVID-context, the coordination efforts were

essential to support the faculty in adapting to the new modalities of teaching.

5.3 Displaying awareness of what is involved in curricular change

Context I: The EM-context

In the EM-context awareness of integrating the EM involved knowing what others are doing
as part of the KEEN network. Brooke, who shared a reserved view to limiting the notion of
value in the EM framework to financial gains, described her behavior when she is interacting
with others in the network as follows:

“Yes, so when I'm with the KEEN people and I'm hanging out and I'm using
KEEN lingo, then, yes I expand the definition of value to be more than financial,
and so that includes social impact, that includes even impact for an individual. So,
for example, we do projects all over the place that we might do a project for a
physician or nurse for person with a disability or for ... in my two o'clock meeting is
with the [water association]. We built them ways to collect trash on their streams.
Just all over the place, right? And so, “value” can be solving a problem. It doesn't
have to be, again, what Mr. Kern thought of it as value, which is financial. So yes, I
expand the definition because that's important to me.”

Connor showed this awareness when he made a comparison between how his
department implements EM with other departments’ way of implementation:

“So let me offer a very broad response—so, well, at least contextualize how KEEN
manifests itself here ... The EML framework manifests itself ... I will say that the
curriculum was already established before my department became engaged with

KEEN as a partner school. So our curriculum does not, compared to other
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departments, reflect the EML framework. We can in part look like a traditional
engineering mechanics based curriculum. It’s two factors, I believe, we have a very
strong champion of KEEN at our institution. It's pervasive. Everything he would do
was couched in KEEN. So whether it was student co-curricular experiences, or
department grant opportunities, or in how he would structure and share out the
learnings of his classes. KEEN was everywhere: student curiosity, creating
connections, creating value. He would send people to as many of the KEEN events
that he thought, particularly the young faculty, myself included. I think, with that
there was sort of a critical community in my department that has formed where it's
very natural to not talk about KEEN. We don't have meetings about it, but to simply
that pervade everything that we do as it blends with all of our other interest in
different pedagogies. I will say that this is a critical community; that's not the
majority of our department. There's another segment of our department who, in
part, are not regularly active in KEEN. They tend to be older, more established
faculty. So, for whatever reason, maybe they're just established and comfortable on
what they do they're not as active in using some of the KEEN language or KEEN
student learning outcomes in their own teaching, or at minimum they're not
espousing how they do this in their classrooms. That's I think that's one part of the
answer; I'm not sure if I captured it all.”

This awareness, however, did not show up as an a#fitude toward the context (Finding
IV). In Kaleb’s response, he described how the EM integration efforts on his campus were
actually shared with others in the network, as they were ongoing even before his university’s
involvement with KEEN. In his response, he shows awareness to what might be taking
place on other campuses:
“I think it came in and supported in the many ways ... and maybe supported or
bolstered some of the directions we were already going. It's certainly influenced
them, but it was ... some schools you look at and say, “Oh, they weren't thinking
about entrepreneurship and all the right thing,” so, it's a wholesale sort of shift in
direction. That was not the case and I think that that was even the nature of our
interaction engagement with KEEN in that, “Oh wow, how do we amplify some of
the things that you’re already doing, and refine, and maybe put up, or hone some of
the things that you’re doing” as opposed to needing to create things from zero. We
certainly weren't at zero.”
Similar to Kaleb’s response is Alex’s description of a workshop they delivered to the

KEEN network:
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“At KEEN, I'm kind of known a bit in the world [in my specialty]. And the many of
other scholars, other faculty who are members of the KEEN network, who we met
at the conference there were saying, “Oh God, you know how the hell do you do
[that]?” And then we gave that little two-hour workshop, and they were like, “Oh,
can I borrow back? Can I have that? Can I steal that?” We were like, “Well, no, not
really. It's not public domain. Yada yada.” But KEEN then said to us, “Hey, would
you develop some material that we can use and disseminate, and we'll give you a
grant?” So KEEN would have given us 150K grant, I think it is, to develop a whole
bunch of video material, and taught material, and stuff, for them to put into their
system, to disseminate out to other universities. And presumably we might go and do
boot camps on that as well; that'll be ready. It's got another year to go that grant, I
think. And that'll be ready next summer. So that's a big push from us out. I can't
think of a single thing we've pulled in.”

Overall, in the EM-context, and as a component of se/f-¢fficacy in adjusting, displaying
awareness of what is involved in curricular change was present through awareness of what

others were doing in the KEEN network.

Contexct 1I: The COV1D-context

In the COVID-context, displaying awareness of what was involved in curricular change was

shown in terms of faculty participants’ understanding of their ownership of change, and the

interaction between autonomy and accountability. Mary, for example, showed this awareness
by sharing her awareness of what might go wrong:

“Um ... I would say that the risk is what if I did something that actually hindered
students’ learning—that's what's most important to me is making sure that
everything I do has a positive effect on their learning. One of our students’ biggest
complaints with Canvas is that faculty often don't put enough thought into how their
Canvas courses are designed, which means it's hard to find things. So if you've got
folders within folders within folders, it can be difficult for students to navigate that.
So that's where the risk came in. Is this going to actually make things more difficult
for them in terms of navigation, or will it make it easier? Now, it turned out that it
made it much easier for them. Not that there was really a problem before, the
students always talked about how organized my courses were, but you know anytime

when you have something that's successful and anytime you make a change you're
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taking a risk there, because like, “Okay, is it going to be less successful now?” So
yeah.”

As for Vagish, he described the issue of accountability in terms of the university’s
oversight, which he characterized it as being limited (Finding II):

“Um I think the university usually is very hands-off. Okay, well, I'll tell you how
hands-off they were. Technically, I was supposed to teach in-person, in the fall and
spring last year, and I just didn’t. So, it was supposed to be a hybrid class, like
technically there were supposed to be people if they wanted to come in, they could
come in and I was supposed to teach there physically and do a hybrid class. But I
realized eatly on ... I was like a hybrid class is the worst of both worlds. We would
have been sitting there; I would have been in there with a mask, talking into a
computer; they would have been at a computer. So just before the first day I just sent
a message to both sets of students. I said, “the first two weeks we're going to be
virtual,” just because I wanted to do that. And then, basically, I never told them I
was going back in person. Nobody ever asked. And I left it at that. Actually, there
was a little bit of worry because one of my departments was like, “Oh we're going to
be checking classrooms to see that you're there in-person,” because I think this was a
common problem where they said, most ... all classes will be hybrid, but it turned
out maybe like 10% were actually in-person ... most teachers just ignored it, and I
ignored it. I was like, you know, if they show up in my classroom and nobody's
there, I'll deal with the consequences. By the time they do anything serious ... I was
like by the time they send it up the chain to get me in trouble in something, the
pandemic will be over, because you know they're probably have bigger things to
worry about than whether I'm teaching physically, in-person in this one room. So
that was one thing that I feel like they were very hands-off, and truthfully nobody
ever came, nobody ever complained that I wasn't in that class physically teaching. So
I think they didn't get much guidance. They were just like ... yeah, they gave no
guidance basically in that sense.”

Miles provided the following insight in terms of his ownership of change and the
autonomy he had, by comparing the adjustments he made for EM activities with the
adjustments he made during COVID:

“I mean the most amount of my time has been on the COVID-related changes. It

just changed ... it touched and changed every single course. Whereas if I'm going to

try to make some EM changes, there are some courses where I have more control

and less control. So the circuits course that I mentioned, I have complete control

over it. I'll do what I want. The sophomore design sequence; that's not my baby. 1

just kind of follow along. So yeah. And the people on that are very EM people, but
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just as an example, that's not my specialty. That's not my area. I'm not going to try to

put a lot there. So, simply because COVID touched more things, and touched

everything we did, I think I would call that more significant on that level.”

The description by Miles on how “COVID touched more things” resonates with
Finding I about the higher correlation between self-¢fficacy in adjusting and attitude toward context
for faculty participants in Context II. Overall, faculty participants’ awareness of the context
within which they behaving was part of their se/f-efficacy in adjusting, but that awareness did not

always alter their attitude toward context, which may explain the lack of difference in se/f-¢fficacy

in adjusting across the two contexts of this study (Finding I).

5. Differences in willingness for reflecting
The willingness for reflecting llustrates the quality of being intentional in considering and
reviewing past performance in order to use outcomes to improve future efforts. This
involves (1) observing one’s performance; (2) evaluating past accomplishments
retrospectively; and (3) monitoring task-context relationships. Faculty participants portrayed

varying levels of willingness for reflecting in the two contexts of this study.

6.1 Observing one’s performance

Context I: The EM-context

In the EM-context, observing one’s performance was pursued through discussions with
other faculty about the EM implementation. In Vera’s case, she shared how she always secks
new tools to enhance her performance and gets input from her community of practice:

“Yeah, I mean definitely there's some extent always thinking about new tools and

new learning processes—that 's what I really love about our community of practice,
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is that, you know, we go in and just talking about best practices and talking about
this or that. And it really drives to this session. So, yes, definitely always willing to
pick up tools from other people and recognize that certain things work well for some
people and don't work well for others. So figuring out what works best for me. And
I think that's the same in everybody else's case.”

For Jack, observing his performance was associated with an awareness of the
pressure related to implementing change:

“But EM is great. To me, it’s great. But what is not so great is the level of stress, I
mean, because of the nature of the design project. If I were teaching theory-focused,
200-level, yeah I can probably do EM there. And I do; I do in theory-focused, 200-
level. Do it in various but limited way, but I do it, from the perspective of always
creating value, creating value for the customer, creating value for the user. You're
here to improve things. I mean that's standard pitch. But with capstone, I cannot. I
couldn't use this structure as a way; I struggled. And my other peers who teach
capstone, after going through this for two semesters, they said, “You know what?
I’m out. Not going to be part of this. I'm doing the same thing but I don't need these
assessments.” So he backed off. I continued because I saw some value. Continued,
created the assessment matrix, for me, for what I do, which are unique problems. I
mean I could do it, right? I could do it, but requires much, much, much more time.”

Context I1: The COVID-context

In the COVID-context, observing one’s performance was also related to an awareness of the
pressure brought about by the pandemic; the difference, though, is that faculty participants
did not seem to be intentional about reflecting as they were overwhelmed by the pandemic
situation (Finding I). Vagish provided the following insight:

“Um, I don't think I was that intentional. I think, again, I was just trying to get
through. Honestly, there was a lot of fires to fight. I was so worried about the
students in class; they were not the ones that I was worried about, it was the students
who were, you know, dropping out or they tell like their family members were
getting sick and they needed extensions, or they were isolated, especially with that
100-person class. I think that 30-person class you don't get that as many, but when
you get up to a 100, those rare event things start to become less rare. At least like a
couple of our students actually got COVID, that we had to deal with that. Some of
them had a family member lost or something like that. So I think I wasn't really
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focusing too much on whether students learned or not; I was just worried of
whether the students were going to complete everything on time and get through the
semester. So that was kind of more focus.”

As for observing one’s performance as part of willingness for reflection, Miles questioned
the value of reflection given that the entire situation was unique and may not applicable in
the future:

“A little bit, but it's hard to know how useful that reflection would be, right? Like yes
some things have worked well, and yes, some things haven't. But let's say I get
positive feedback on something I did, well, maybe I'll never do it. And let's say I get
negative feedback on something, well, yes, I know I did a bad job because we were
all online. So it's really ... I think I have reflected but it's hard to understand. It's
hard for me to value what I’ve done over the last year and a half of like what's good
what's bad. There are some things that I can do, like, you know, some independent
studies have worked; my research students have been good, but coursework-wise,
I'm never going to do the take-home-lab-kit again. I just don't think that's
worthwhile. Yeah, it's hard to know. As an aside, I think we're all going to have some
form of post-traumatic stress disorder for the next five years and will never know it.
Like five years from now. We'll all realize that we've all been angty, for two years
because of this. But, yeah, it's been odd.”

For Sophie, however, she recognized that the pandemic might have enabled change,
but it was not without stress (Finding I):

“I think COVID might have helped because, like I said, we had the support from the
Dean. And I think I was able to meet with the team more often, because we could
do the Zoom. And because there was this big push of being like, “Look, we need to
do something about this course, and it needs to be good. And if we're putting time
into adapting into virtual, you might as will fix the whole thing at the same time.” So,
I think that was really the big ... as much as it was a huge stressor on me to adapt
the course in one summer, I think that was the really big push that the university
needed, the college needed to say, “You know what, we're going to start this course
from scratch again and redo it to make it better for the students.” So, yeah I think it
was a blessing in disguise.”
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Overall, observing one’s performance as part of willingness for reflecting was part of self-
experimenting accompanied by a process of reflecting in-action. In the case of curricular

change, the process was not without related stresses on faculty participants.

6.2 Fvaluating past accomplishments retrospectively

Context I: The EM-context

In the EM-context, evaluating past accomplishments was part of a deeper attempt to gain
understanding of him EM can better be integrated into courses. Consider the following
insight from Kaleb:

“Yeah, I mean it's not necessarily real-time, but just step back and say what's working
what's not working here. Because also students change and so year over year sort of
students ... you have we have to adapt ... we adapt as a function of what happens
within the course but also we adapt as a function of the inputs to the course which
are students.”

For Alex, part of the evaluation was seeking students’ input, but that also did not
happen during the semester:

“I don't think we ask students kind of what they think as we go along. I don't think
we do that; maybe we could; maybe we should. But, absolutely, we do an exercise for
a week or two, and if it kind of turns out ugly it's absolutely note to self, “You know,
that didn't work. Need to come up with a better idea next time.” And that often has
a lot to do with how much work it throws back on us. If the exercise is horrible and
ugly and we get very variable results from it, then clearly we need to polish it and
think again. So absolutely we're keeping scribbled notes in the background, which is,
“That didn't work, you know, try and make it better.” I don't think we do ... and
then tat end assessment we get, the formal feedback, and often it will refer to
something that we already got a year, we know that.”

Connor also tried to relate the evaluation on the outcome it has on students:

“In terms of how I’'m reacting to what the students have generated, in some part, I
reflect and think I did not offer enough clarity toward something. Or that I needed

to have provided more resources for something. I rarely fault the students because in
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my own thinking students are ... I’'m assuming positive intent, and I'm assuming the
students are doing the job as best as they can of what they think I'm asking them to
do. So if they are reporting something that I did not ask for, I usually fault ... I don't
fault them, but I suspect that something I said, or something I wrote in the past, it’s
what's causing that. I often will just have a conversation, “Oh, why did you of it this
way?” And they'll usually say, “Well, in paragraph 2 sentence 4, you said to do this
this way.” And so I'll often go back and say, “Well, maybe I was unclear.” Is that
answering the question. I'm not sure if it's.”

For Ralph, he acknowledged a level of anxiety when he implemented any change, but
he embraced the outcome as a learning moment and related that to the students:
“At first I was anxious, but then I didn't worry about ... So this is the other part that
the researchers don't like about me. And the part of it is this: I'm of the of the
mindset that everything is a learning moment if you accept it. You may not like the
outcomes, but it's still a learning moment. It may not be what you intended, but
that's the impact. And the question is not how many times you've fallen down; it's
more about how many times do you get up. So for my students, I like to create this
environment where I go, I don't know what's going to happen and we'll find out
together”
Opverall, for faculty participants in the EM-context, the deeper, retrospective

evaluation of the EM integration was always related to the outcome it had on students.

Contexct 1I: The COV1D-context
In the COVID-context, evaluating accomplishments during the pandemic was related to
understanding what worked well and what can be used in the future. Vera shared her intent
to make this evaluation:
“Ideally yes. An actuality we've run into some issues with actually having a sound
evaluation of whether it works or not. But yeah my intent would be to be able to say,
“What did we do didn't work? Did it not? What can we improve?”

For Vagish he shared the things he tried during the pandemic that he may or may

not continue doing:
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“You know, I’'m torn on the idea of recording lectures. Some students liked it, but
some students then take it as an excuse and then they kind of zone out and don’t
come to class and stuff like that. So I don't think I’'m going to record my lectures. I
think this fall I have to if there's an asynchronous student, we're supposed to do it.
So I want to do that. Some of these experiential activities, I might do. It might be
like the D&D game; might be fun to do in-person again. So like some of them I
could do. So yeah I think only the experiential activities perhaps. And that was it. I
don't know if any of the other things, like the video recording, I don't really like it
too much. I mean I don't mind it if ... but then I'm kind of stuck to a computer, and
I like to walk around when I teach. So I don't think I would do the video recording
unless I have to.”

Mary also shared some of the things she tried and was considering to keep:

“Definitely, the breakout rooms and teaching an asynchronous online class. As I
said, I like to do a lot of in-class activities, so get the students talking to each other,
working on answering some questions about things. And we obviously lost that in-
petson environment. So in the fall, that's when I tried to do things with the breakout
rooms and that took a lot of thought: designing activities that they would be able to
do where they could talk with each other and making sure that we're in small enough
groups that they could have a meaningful conversation and then report out. That
was the biggest change that I made in my classes, and it's one thing that I'm going to
keep regardless of if we're back on campus or not; is this using those breakout
rooms, even while we're sitting in the classroom, not necessarily the Zoom but the
activities that I designed, keeping people in the same groups. It just worked out really
well.”

Sophie shared a similar insight on the use of lab resources:

“Yeah so the when we originally were designing, especially the Arduinos, it was
always just using the actual Arduino and using the Arduino IDE on the computer.
And now, that I've used the Tinkercad, or the students had to be forced to switch
over to Tinkercad, I see the value in keeping that for our interest in classes in this
upcoming fall. I'm at least keeping an aspect of it.”

Overall, for faculty participants in the COVID-context, the deeper, retrospective

evaluation of the impact of the pandemic was related to tools, techniques and approaches

that faculty had the chance to experiment with and were considering keeping.
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6.3 Monitoring task-context relationships

Context 1: The EM-context

In the EM-context, monitoring task-context relationships was associated with how faculty
perceived of the task of change in respect to the context within which this task takes place.
Jack, for example, tried to relate the EM integration effort with the ABET standards:

“I think EM ... I got the benefit because [of] I got some structure. There were
things that I didn't like much. I don't know if they are unique to this university or
not. The assessment part. So when I have to assess, I assess in my own manner
because I see the results. When we look at ABET, right, ABET has objectives A-K
or 1-7. And then you have the students’ objectives. We came with a 22 or something
like that ... A through M or something like that ... which was more granularity, but
in the end I care about this: did the students produce something of value? That's it.
That's what I look at in the end. And that is not to assess, because every project is
different. It is not something that you can predict.”

The point by Jack about the actual benefit that the students get from the integration
resonated with Robert’s in his attempt to put the task in its context:

“it's amazing to me how the students, given that scaffolding of, really you're there if
and when I need you, and them, knowing that if they do stumble and even if they do
fall, I'm not going to discard them, I'm going to help them get back up [...] I've got
some students who in the past who all they knew to build was the front base of the
portfolio. They think I wouldn’t check. And I saw a bill. And then we have a
discussion, “Okay, why did you think that would be a good idea? Well, so what did
you learn from this? And if this was your professional occupation, would you have
done that? Or how might it be seen if you did that on your job?”” So that has nothing
to do with the portfolios; it has nothing to do with the class, but it has everything to
do with them. So. I'm a different animal when it comes to stuff like this.”

For faculty participants in the EM context, the wi/lingness for reflecting on the larger
impact that the integration effort would have on the students was present in their efforts to

put the task of integration into its larger context.
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Context I1: The COVID-context

In the COVID-context, monitoring task-context relationships was associated with a

heightened level of awareness of how the context of the pandemic impacting students’

behavior. Consider Xavier’s reflecting on the task-context relationship he was faced to deal

with:

“Well, both the ... as I remember ... both the lockdown itself and the resistance,
because I planned a lot of physical activities. And then, as I was trying to make these
things virtually, the students didn't respond as I was expecting. I think if that
happened now maybe some students will be more adjusted to that environment, but
in the early COVD-19 it was way harder.”

Mary related some of her ongoing research and some of the impact that the

pandemic has had on the students:

“Well, I can tell you that going away from senior design for a moment and my
graduate classes and focusing on these practice courses, I have research going on
studying how students responded to COVID over time, and one of the things that
the students are telling me is their interpersonal communication skills have improved
during COVID because they didn't have any choice but to improve them, meaning
that they had to make more of an effort to stay in-touch with their teammates and
their group mates because a lot of these assignments in these practice courses are
group-based, which meant that everybody had to be in communication with each
other, using a range of tools”

Gritfin elaborated on the impact the pandemic has had on the students, and how he

was observing and making connection between teaching in the pandemic and before:

“Well, so my observation is that there was a very broad range of student responses,
and this is also the case when we're meeting face-to-face, but I think the pandemic
exacerbated it. So the students that were already busy with work and family issues
were ... there were a lot of students that I think that were more ... that had less
bandwidth to contribute to their teams and so on. And some of them I think
specifically due to situations brought about by the pandemic; others, you know, what
we often see in teams is sometimes one or two team members, for whatever reason,
just sort of check out. And I think the checking out behavior was more pronounced
during the pandemic.”
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Opverall, monitoring the task-context relationship during the pandemic was
associated with a heightened awareness of the impact that the pandemic has had on students

and how was that impacting faculty’s effort to adapt.

6. Differences in self-efficacy in reflecting
The self-efficacy in reflecting llustrates the quality of effectively being able to reflect on one’s
performance to transform lessons learned into practice for the future. This involves (1)
utilizing reflective strategies with open-mindedness; (2) collecting data to inform the
evaluation process; and (3) constantly focusing on the student outcome and how change
is impacting students. Faculty participants portrayed varying levels of se/f-¢fficacy in reflecting in

the two contexts of this study.

6.1 Utilizing effective strategies with open-mindedness

Context I: The EM-context

In the EM-context, faculty participants sought different ways to evaluate their performance.
Vera shared the coordination that took place in reflecting given the rotation that happens in
teaching her class:

“Yeah, so I guess there's a handful of reasons. One is that, we have like I said,
multiple people teaching the class on different rotational cycles, and so our first
question was, “Can we use data of before where we didn't have necessatily the
assessment tools in place versus when we actually changed the lab?” Then we have in
our assessment ... was a basic survey that we're looking at and some reflection
pieces. But how can we capture the “before-piece” when we're already moving
forward with putting the lab modifications in place. So that was one circle.”
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Robert shared his efforts to reevaluate the e-portfolio platform. He mentioned how
he had a student hired in the summer to help him in this:

“That's part of what we're trying to do this summer, because there are things within
the platform that we're using where you can embed into the assessment. Different
learning objectives or, based off of different criteria. So it could be the department; it
could be different things that have come up in the past. So we're in a process right
now of how do we create the infrastructure within the portfolio system to do that,
because what you have to do is tag certain things and then you have to have
something that's connected to this other piece that has all the criteria and then you
can actually build reports that stay you meet objective X, Y and Z with this one
from, that comes from this year and that year, and all that stuff. So we're in the
process of doing that now to see how we might be able to capture and leverage that
information through the system that we're using.”

Xavier shared how he utilized midterm evaluations to help him in the reflection
process:

“I do both. I always like to have a personnel midterm evaluation of the course. And I

did that in the course and I got some comments actually for improvement. And also,

I got some comments at the end of that term evaluation.”

However, there was an overall recognition of the lack of sufficient use of reflection
strategies in an effective way. Consider Kaleb’s comments for example:

“How do we measure the outcomes at the end of the semester... I think that we try

to assess how students have been able to engage in the process. And I think that's a

key element of how it is that we evaluate.”

Kaleb shared, though, that the although the process was taking place, it was not as
formal. When asked about seeking feedback from other colleagues as part of reflection, he
provided the following:

“Um ... I don't think we explicitly ... I don't I explicitly asked for feedback from

other faculty outside of my college per se. Like, “Oh here, let's analyze this piece of

my class.” I may have conversations with them, and those more informal
conversations may more broadly inform kind of things that we do. But we also

benefit a lot from the fact that this is a team-taught course. And so we're constantly
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... I mean so for each course, we have a shared document to recapture [notes]. And
so will drop experience notes for each course ... for each class into a shared
document that the courses instructors also have access to. So let's trach this, let's
track this. We might say, “Okay, let's make sure we think about this.” So, there's that
running reflection sort of in-action that we accumulate. And we also have a
retrospective at the end of the semester, where we do a higher-level reflection and
say like, “What are some lessons we've learned? What have we learned?” And so
there's a lot of dialogue between the faculty that are teaching the course, that I think
would benefit from, that helps us get out of our heads, which is very different than
just being one faculty member teaching a course and designing the course of the
entirety on your own.”

Although faculty participants were collecting data, the process of reflection was
reported as an informal one. Brooke described the reflection as assessment in the following
comment:

“So I would say that the assessment is ongoing. [...] And we use ... so there is that

assessment. But ’'m not sure that that assessment largely informs the iterations of

the course. You know, it's more like, “Hey, when students went to do 3D printing,
they weren't prepared,” so we need to go back and change this; “you know the 3D
printing module that they did in the first couple of weeks ...,” right? So it's not from
graded work that most of the iteration happens; it's from thoughtful conversations
with the faculty and the students and with each other that informs the iteration.”

For Connor the process of reflection was almost non-present:

“I don't think I am doing it, I don't know. What I'm realizing as you’re asking that

question is the student reflections are helping me answer one fundamental question:

is their awareness of the complexity of the problem? Beyond that I'm not using it to
refine future offerings in any way.”

Opverall, for faculty participants in the EM-context, although they sought different
ways to evaluate their performance, which involved collecting data, they described the
process as being informal, and some did not actually act based on the collected data. This

observation may help explain the finding from the quantitative analysis of low reported se/-

¢fficacy in reflecting.
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Context 11: The COVID-context

In the COVID-context, faculty participants reported varying ways of acting on lessons
learned during the pandemic, even when the pandemic was still unfolding during the data
collection of this study. Mary shared how she used mid-semester surveys. She also reported
the utilization of informal ways to collect data:

“Oh, a lot of different ways. So that week five survey I spend time thinking about
that. I also put little sneaky discussion questions into my classes that gives me a clue
as to what students ate processing, and how they're processing information.
Performance on assignments; obviously, that varies from semester to semester,
because every class is different, every cohort of students is different. And even on a
class-by-class basis, a session-by-session basis, I'll get to the end of a session and ... I
don't teach back-to-back classes, which is nice ... I will usually take just even a few
minutes to go, “Okay, did that work? Did it not work?” Sometimes I'll even take
notes during class as to where the discussion seems to be going, what happened,
where did it stall. And then, of course, with the course evaluations, I'll go through
and read those and think about them. Usually there are no surprises on the course
evaluations, because I do encourage those conversations throughout the semester.”

For Sophie who involved in redesigning the first-year engineering experience in her
university, and was caught by the pandemic, described how data helped her in the evaluation:

“Yeah so from looking at the aspect of the fact that we did a full course redesign, the
data is showing us a huge improvement in student satisfaction. And even skill set. So,
from that lens of just curriculum development, huge improvement.”

Vera described her involvement within a community of practice, and how that
community became especially valuable during the pandemic:

“Um yeah definitely. It's so ... So, again, I was on sabbatical the spring semester, so I
had less time that I was really focusing on teaching. But the community of practice
that I mentioned that I organized with a colleague, we, as soon as COVID hit, we
organized that faculty group and put out a survey to all of our students and faculty
trying to understand what perceptions were of new environments and what things
were working on what weren't. And so we went through IRB approval and
everything for that in spring as soon as it hit. As a group, we worked on and
analyzing the data in hopes that we would have it prepared for the fall semester to

have lessons learned coming up for, you know, these things worked in a classroom,
201



this is how students felt about it. And so that, again, is still in-progress, the full data
analysis, but because of that we centered our workshops, our community of practice
workshops, in the fall and the spring, both on more or less COVID-related topics.
So fall was ... I don't know ... roughly about seven sessions that were how best
practices essentially for hybrid or remote classrooms. So we had different things on
using software tools like Annotations, or things like that, all the way to working with
our office of diversity and inclusion, and thinking about how COVID and remote
classrooms specifically impacted different student groups. And so we did that in the
fall, and in the spring we did a reflections back, so, you know, what worked, what
didn't, looking backwatds, so that we can hopefully prepare for in the future, even as
we return to in-person classrooms: What were the things that worked out of remote,
and how can we better integrate those into real in-person classrooms? So that was a
long response but definitely spent some time thinking about changes and things that
happened during that COVID time.”

The reported examples of Mary, Sophie and Vera were rather unique on how they
implemented reflection and utilized different strategies. All other participants, however, did

not report active engagement of reflective practice.

6.2 Collecting data to inform the evaluation process

Context I: The EM-context

This subtheme overlaps with the previous one on different strategies, but focuses mainly on
the practice of collecting the data to inform the evaluation process. In the EM-context,
faculty participants reported various attempts of collecting data to inform certain decisions
in their teaching practice. Brooke provided the following insight:

“So I do as much as I can in the summer. We have a framework. We have a
workbook. We have the course management system setup. We have all the project
scoped. And then, as the semester goes on, we make decisions or changes as we need
to, but we try as best as we can to stick with the schedule. As the Semester goes on, 1
take notes, in the back of my notebook, about all the things that go wrong and need
to be changed. And sometimes you don't know it doesn't go well until after you try it
and then you got to fix it for next year. And then, at the end of the semester, we
have weekly or bi-weekly meetings. Last year during COVID we had weekly
meetings, and previous years we met every other week for an hour with the teaching
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staff to go over what went well, what didn't go well, you know, what are we gonna
do differently next time. And then also kind of looking ahead for the next couple of
weeks in terms of planning. And then, at the end of the semester, we have a usually a
one or two hour post-midterm where we go through maybe 25 different topics and
list things that need to be improved in each of those. And then we have
conversations and synthesize those, because we sometimes have conflicting views,
right? Some people think we need to do more of one thing; some people think we
need less. So we try to resolve those. And then, based on that feedback, we do
revisions in the summer, out of the next semester.”

For Connor, he used a scaffolded approach to his project-based learning, and
strategically included reflective questions to his students that he used as his collected data:

“Good question. I don't know. I am both anxious and looking forward to how
student learning had transpired. I always forget the words ... In my PBLs, because
it's all scaffolding, I have adopted reflections in each of the four prompts. And I ask
them very pointedly to respond to three types of questions: one explain what you
learned as it relates to engineering and science. So it's whatever topics we covered.
Engineering design. And how the actions you undertook informed your professional
self in the future. And it’s that third question, and actually prompts the most
interesting student responses, I believe that type of evaluation is formative ... I think
it's not some of it ... So in that formative evaluation or assessment, I'm seeing
students raise questions or raise thoughts about how they're conflicted and moving
forward with the project, which always create excitement. It's at the very end in that
final project that I get anxious and excited because I'm not sure what they're going to
do. I've seen individual students reflect about their conflicts, but as a team-based
report ... which I will mentioned ... as a team-based report they're having to come
to a consensus about what that team of four is proposing as a solution. So that's
where I get anxious because I can see the dynamics at play where a majority of the
students pushed for a certain solution that overlooked one student’s conflicting
understanding of the problem. And I could see how that did not transpire to
changing the entire team’s thinking about problem.”

Interestingly, however, when asked if he actually acted upon these reflections, he
shared that that was not the case: “I'll say it's oversight. I think it's an opportunity that I
didn't realize was there.” Miles described how he ran “independent studies” to collect data to
support his case in his department for the need to establishing new course offerings:

“So what I've done is I've run some independent studies, and so I can say topics like

this have been successful, so our students can do it. I have some anecdotal evidence
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in terms of in our senior year students form some learning communities around
topics they wanted to learn on their own; one of them was a programming
community. So I can say, “Look seniors already wanting this. We don't have it.”
Students self-organized this summer wanting to teach themselves programming. So I
have these data points. We have some relationships with other universities that will
allow our students to move on to a graduate degree but because we lack certain
courses, it makes that pathway hard. So I can use the argument by saying, “Well,
students want this. They've told me this. They can be successful. And we have these
relationships that we can make easier if we have these courses because right now our
engineering department doesn't meet these requirements. So our students would
have to go over to outside of department. Those are different people. They have
different focuses.” So, yeah, I have to triangulate all the evidence because for some
people in my department it's not obvious that we need these things because they
come from a certain disciplinary background where it's not valued.”

Overall, there was variations in how faculty collected data, and, most importantly, the
extent to which they used that data to inform future action as a crucial part in the reflection

process.

Context 11: The COVID-context

In the COVID-context, data collected by faculty took the form of being informal—just
checking on how the students are responding to the pandemic and the new learning
modality. Griffin elaborated on how he was observing the students’ response:

“Well, so my observation is that there was a very broad range of student responses,
and this is also the case when we're meeting face-to-face, but I think the pandemic
exacerbated it. So the students that were already busy with work and family issues
were ... there were a lot of students that I think that were more ... that had less
bandwidth to contribute to their teams and so on. And some of them I think
specifically due to situations brought about by the pandemic; others, you know, what
we often see in teams is sometimes one or two team members, for whatever reason,
just sort of check out. And I think the checking out behavior was more pronounced
during the pandemic. And again I don't know ... in a lot of cases I don't know if it
was due to challenges of the pandemic had placed on them, or due to the fact that
they were less connected to their teammates; you know, the meetings are typically
virtual. So I think there were more team challenges and I would attribute most of
this to the pandemic than we had in the past. Some of the team members, you know,
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some of the students did really well. I mean they managed to work through things.
My suspicion is these were students typically with a lot of resources, you know,
students who were not dependent on their job necessarily to either eat or not eat. I
mean, one of the things we see in general is that by the time they're seniors most of
our students are working a lot, certainly more than 20 hours a week. Some of them
work 40 hours a week. And I was in one team meeting where a guy was working 60
hours a week, trying to take a full course load, and was kind of surprised, as his
teammates weren't happy with his performance. So I guess the summary answer is
some of the students I had a fairly good sense of how the pandemic affected them.
We talked a little bit about it, but we didn't really talk a lot about it. And in a few
specific cases where people would come to me and said, this is what I'm facing; I
tried to be encouraging and tried to be helpful. But I pretty much just kept mostly to
the class what needed to happen in the class, you know, what needed to happen to
run the class.”

Vera also described the difficulty accompanied by the lack of human interaction to
get feedback from the students:

“I think, in my mind, the COVID semester, the shutdown semester, was the absolute
hardest for that, even though we needed it the most. Because we no longer actually
had class time or contact with students. So we'd have office hours virtually; very few
people ever dropped in. Emails, things like that, could go on, but there is far less
feedback, just voluntary type of feedback coming in of what was going on. And, you
know, in that time period, probably the most direct form of contact was like emails
to the class once a week like, “Here's what you should be doing. Here's what you
should be up to date on.” And then there's always notes like, “Let me know what
you're struggling on. Or let me know if you want to talk.” But again very, very little
feedback for that. So yeah I'm not sure if that was directly what you're asking, but it
was the toughest thing that semester to get the feedback that you really needed.”

Despite the challenges of having informal feedback from students, Sophie utilized
surveys to understand students’ performance:

“Yes, we did give one in the middle but that was more geared towards how well

things were working in the online environment, in case we had to adapt anything

there. And there wasn't really anything ... there wasn't anything that they said, as far

as the online environment, other than the fact they wished they weren't online, but

we can't change that.”

Mary, being well-versed in online teaching, also used a similar approach:
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“Um ... So we do in week five we do a survey to the students. What's working for
you, what's not working for you? And students mentioned the Canvas course layout
as a positive at that. So that was good. And I also explained to them, again making
things explicit, “Here's why I did this. Here's why the class is set up this way. Here's
the way it was before. How is this working for you?”” And when it got to the end of
the semester, and I reminded them of that, there would be ... there's always specific
things that I would like them to comment on, in addition to whatever else they want
to talk about. And in fact for that semester it was, first thing, was Canvas pages.
“How did this work for you? The course design?”” And then the other thing was
instituting breakout rooms for group discussion and both of those were big hit, but
those were two things I wanted them to talk about.”

Overall, collecting data during the pandemic was hard, and as Vera mentioned during
the shutdown it “was the absolute hardest for that, even though we needed it the most.”
Overall, the faculty showed a keen interest in understanding students’ response to the new

learning modality.

6.3 Focusing on the students outcome

Context I: The EM-context

In the EM-context, self-¢fficacy in reflecting by focusing on the students outcome showed as the
effort by faculty to compare faculty expectations with students expectations in terms of the
integration effort. Xavier shared the following:

“So, I will say that was mixed: some students love it; others disliked it. Some students
felt ... back to what you asked before were my course was a design course or a
theoretical course ... because the project itself, when you are doing EM and research
integration, that involves some, I believe, for the way I implemented it, involved
some level of design of a product or a service. And I cover actually different subjects
that some of them said they were already covered in other design courses. So those
students, my feeling is they didn't enjoy much the course. Actually, I got my
evaluations like, “Why we are learning design again? Why we're doing design again?”
So, a that was on the negative side. On the positive side, many students loved it and
they perform very, very good works. And I could see they enjoyed the experience.
They actually went above expectations, because I saw they were enjoying the activity.
So it was like a mixed feeling. But, yeah, I think, overall, it was well-received.”
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The importance of being aware of how students’ feedback should be received was
shared by Jack, who observed that students could not always provide accurate understanding
of the intended outcomes of integration, and, therefore, their evaluations might not
necessarily be as valuable. He suggested making evaluations mandatory for all students in
order to get the full picture of the impact on the students:

“One thing, I think, we should do with those evolutions is that it should be

mandatory for everybody, and then you would see it, then I would read them

carefully. All other institutions ... where I worked, it was mandatory. And then I

could see the good and the bad, and it gave me information that I could use for

improvement. But the way it is right now, with it's not mandatory |...] most of them
are people angry. Angry because they got something that they weren't expecting.”

Again, Xavier and Jack were among the few who commented on how they read and
evaluate students’ feedback on the integration effort. The difficulty of using students

feedback to understand the outcome of integration, especially at a large scale, may help in

explaining the low scores of the se/f-¢fficacy in reflecting measure in the EM-context.

Contexct 1I: The COV1D-context

In the COVID-context, as described before, the difficult of obtaining data to understand
students outcome may have prevented getting valuable input. Vera, however, was trying to
understand students reaction:

“Yeah ... Um you know I’ve been definitely toying around with some of those
things that I would like to keep that were in place. So through that survey that we
offered through our college of engineering, one of the biggest pieces of feedback
that the students said was actually like very valuable was that many classes ended up
recording lectures and so they could go back and watch them on their pace, and you
know, have the material already on hand. And I've never recorded before in-person
lectures, and so I'm thinking that that's probably some form of that going to be
something that I'm going to incorporate better into future semesters. One specific
class I would do like an outline of notes that I’d post up after class like, “Here's the
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things we talked about. Here's the important points.” But I think along with doing
something like that, just having recorded if you're writing whiteboard or virtual tools,
instead of actual whiteboard or the chalkboard, having those recorded as resources
that people can go back to, I think that is something that I would definitely like to
consider in the future.”

The pandemic turned out to be a unique opportunity for faculty to try new things,
after understanding the impact they saw on students’ learning:

“Yeah so we had a Qualtrics survey that we sent out to the students. The bunch of
different questions. And myself and one of my colleagues spent basically all these
months coding it. From 500 students. And it was a pretty long survey. So we were
able to actually take that and see what the students enjoyed what they didn't enjoy,
you know, their comments and really use that to decide what to do about this
upcoming class. So that was a big part of my reflection; was seeing what the students
said and acting on that.”

Similarly, Xavier found exploring new tools to be impactful on students’ outcome:

“Yes, I think so yeah. And actually another one is there is this tool called
PollEverywhere that I explored at the beginning of COVID. And then I liked it, and
then I implemented better in the fall. In the fall, we have like hybrid a classroom, but
Polaris ... a tool, where students, I put the PowerPoint and then students can
interact from their cell phones or from their laptops. If I ask something, the answers
show up immediately on the screen, or they can show Word Clouds or things like
that. So even in the last term I had hybrid teaching. I had classroom students and
online students. And the classroom students, they were using their cell phones just to
ask questions. And so it was fun because usually like they're shy, and they just don't
... actually before COVID, I remember asking class and everyone was silent. But
here, some of the students that more shy, they use their smartphones and they just
pose the questions on the screen. So I can see more interaction.”

Overall, the self-¢fficacy in reflecting for faculty during the pandemic involved mostly
informal ways of assessing students’ outcome, while occasionally using survey tools to get
feedback. With the lack of regular face-to-face interactions, getting immediate feedback was

both difficult and limited.
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Summary

In this chapter, the qualitative findings were summarized along the six dimensions for se/f-
efficacy in and willingness for planning, reflecting and adjusting. In this research design, the mixed
method used was a sequential explanatory qualitative-quantitative approach, with the focus
on the quantitative phase. However, both phases were designed and conducted to meet the
appropriate standard for quality if that research method stands alone. Therefore, while the
emerged themes and subthemes in this chapter provide valuable insight into faculty behavior
during curricular change in the two context, they will be used in the next chapter to explain

the results from the quantitative phase.
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CHAPTER 6

DISCUSSION
In this chapter, the findings of both the quantitative and qualitative studies are synthesized
and situated in the larger landscape of the theory and practice of curricular development,
change and the role of faculty. This chapter is organized around four major topics: (1) the
meaning of the results are discussed to show how the qualitative findings exp/lain the
quantitative analysis results; (2) next, the results are situated within larger patterns that were
reported and provided in the literature review, illustrating why they are important and fill a
gap in our understanding of the role of faculty in curricular change; (3) then, a discussion is
provided on how the explanations afforded by this study expand our knowledge about
challenges of change; (4) finally, the practical implications of this study, in terms of faculty

development and change efforts, are discussed.

1. How do the qualitative findings explain the quantitative analysis results?
Throughout the narration of the findings from the qualitative analysis (Chapter 5), references
were made to how responses from faculty participants helped explain the results of the
quantitative analysis (Chapter 4). Here, these links are explored in more depth. In Figure 11,
a high-level overview of the emerged themes is provided. In order to answer the question, a
careful consideration of Table 30 is necessary. This section summarizes the findings of the

study and provides an overview of how the results can be interpreted .
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1. a) Forming intention

Willingness b) Achievement motivation

for planning  ¢) Allocating time and dedicating effort

2. a) Making decision

Self-efficacy b) Developing systematic process

in planning c) Dedicating time and effort

3. a) Motivation to change behavior

Willing ness b) Motivation to change context

for adjusting ) Taking advantage of opportunities

4. a) Implementation of change

Self-efficacy b) Coordinating efforts

in adjusting c) Displaying awareness of what change involves
5. a) Observing performance

Willing ness b) Evaluating accomplishments

for reflecting c) Monitoring task-context relationships

6. a) Open-mindedness and use of reflecting strategies
Self-efficacy b) Collecting data for reflecting

in reflecting

c) Focusing on students and outcomes

Figure 11. Summary of emerged themes from the qualitative study.
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Table 30. How do the qualitative findings explain the quantitative analysis results?

“QUANT” finding =

Associated “qual” subthemes
(examples)

Finding I: COVID-context faculty participants showed
higher, and overall more significant, correlations
between attitude toward context with self-¢fficacy and
willingness compared to the EM-context. No significant
difference of means across context.

Forming intention / Achievement
motivation / Making decisions /
Motivation to change behavior /
Motivation to change context /
Actual implementation /
Observing performance

Finding II: In both contexts, correlations with attitude
toward context’s clarity were generally higher than
correlations with attitude toward context’s constraints.

Forming intention / Making
decisions / Dedicating time and
effort / Motivation to change
behavior / Motivation to change
context / Awareness of what
change involves

Finding I1I: Within the EM context, teaching-focused
faculty showed higher willingness for planning, adjusting and
reflecting activities, compared to research-focused faculty.

Forming intention / Actual
implementation

Finding IV: Within the EM context, teaching-focused
faculty showed no overall significant correlation with
attitude toward context.

Forming intention / Making
decisions / Dedicating time and
effort / Actual implementation /
Awareness of what change
involves

Finding V: Within both contexts, faculty participants’
willingness for adjusting was not correlated with neither
attitude toward context’s clarity not context’s constraints

Motivation to change behavior /
Motivation to change context




Finding I: Higher interaction with context during COVID, with similar measures across

contexts

Although there was no significant difference of means of a#fitude toward context, self-efficacy and
willingness across the EM- and COVID-contexts, faculty participants showed higher, and
overall more significant, correlations between atfitude toward context with bot self-¢fficacy and
willingness in the COVID-context. This result from the quantitative study was corroborated
with the qualitative findings. In the COVID-context, faculty participants were observing
how the pandemic was unfolding and trying to anticipate their campuses’ response so they
can start planning accordingly. Xavier, for example, mentioned how he was following the
university guidelines, but still was influenced. Miles also showed a similar behavior when the
university was not clear about its decision, his plan was to take his class to the park next to
the classroom building.

One interesting observation in faculty’s responses is in what seems to be
contradicting on the surface, but is actually substantial. Vagish said that he was just “trying to
get through the semester.” Yet, in his follow-up comment, he showed substantial effort in
planning with his colleague to deliver a quality course to his student, despite the pandemic.
This may help explain the lack of difference between faculty behavior in a highly prescribed
and planned context (like the EM-context) and a context that is marked with uncertainty
(like the COVID-context). In both contexts, the motivation of faculty to deliver high-quality
teaching was remarkable. This, for example, is shown in Griffin’s effort to organize a high-

quality senior capstone design experience to the students despite the pandemic.
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Interestingly, faculty participants in the EM-context reported that they did not have
time to implement changes during the semester. Alex, for example, mentioned that,
“Nothing happens during the semester.”” Although one might think that in a prescribed
context (like the EM-context), faculty participants may have the leisure to fully consider the
integration, what is reported is that it was hard to fully integrate EM for an entire course
during the course. However, faculty participants, like Miles for examples, found workshops
to be the best time to plan for activities. Miles reported that even in the summer it was hard
for him to do any planning as he was focusing on his research.

Furthermore, faculty participants reported the large-scale effort involved in
integrating the EM across the curriculum. This may explain the lack of clarity of the context,
in a way similar to the lack of clarity in the context of the pandemic. For Jack, for example,
the integration of EM in the different courses was not coordinated; he did not know what
other faculty were doing in their courses. Faculty participants reported that while the KEEN
workshops were effective in making them inspired about integrating the EM, they were not
enough to carry out the entire effort of integration, which may help explain the similarity
between the two contexts in terms of efforts around planning.

Many faculty shared their motivation for teaching, in both contexts. They shared
strong and inspiring motivations for delivering high-quality teaching. Ralph, for example,
provided a powerful and emotional description of what was important to him in teaching,
beyond the technical aspects of engineering. To him, it was about helping students
“negotiate life so they might have a positive impact upon the future.” The motivations
overlapped between personal interests and professional interests. Vera, for example, shared
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her story and the path she took as a faculty member. To her, both the research and teaching
components were important, and teaching was more than “lip service.” The strong
motivation to deliver quality teaching, regardless of context, may help understanding the lack
of difference across contexts.

At the same time, the strong influence that the context of the pandemic on faculty
participants limited their ability to change the context. That recognition of lack of control
over the context, along with the absence of the human communication element with
students and with colleagues, may explain the strong influence that the context has had on
faculty participants during the pandemic.

One surprising finding was the lack of difference in reflecting behavior of faculty
participants across contexts. One might think that faculty participants in the EM-context
might have more time and resources to evaluate their performance; thus, they might be more
willing and show higher se/f-efficacy in doing so. However, as for willingness for reflecting, across
contexts, participants were always willing to assess their performance and retrospectively
evaluate the impact of changes they make. What is interesting is that participants in both
groups scored the lowest (around the middle of the scale, “Neither agree nor disagree”) in
terms of their reflecting self-efficacy. The self-efficacy in reflecting involves the utilization of reflecting
strategies, the collection of data for evaluation, and focusing on student outcomes. One
implication for this finding is that perhaps with faculty being equipped with better strategies

to reflect on their teaching, they might be able to adapt in a more effective way.
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Finding II: In both contexts, generally higher correlations with attitude toward context’s clarity

than correlations with attitude toward context’s constraints

One way to interpret this finding is that faculty participants, in both contexts, did not see
constraints on their behavior to implement change. Jack, as an example in the EM-context,
said that he was not required to do the implementation, even though, to get the incentive, he
had to complete the assessment. At the same time, faculty in the EM context were aware of
the scale of the effort required for effective integration, and the lack of clarity required for
that. In Jack’s case, he reported the lack of enough support from his administration. One
would have thought that the EM integration would have been a prescribed context with
clear expectation; yet, this does not seem to be the case. However, despite the lack of clarity
of the EM-context due to the scale of integration, faculty did not seem to see that as a
barrier; they worked on building collaborations within their institutions to move their
initiatives forward. For example, Mary described how after coming from a KEEN workshop
with ideas, she started thinking of how to “reframe the students’ thinking” to make
connections in a professional setting. She discussed the idea with other interested colleagues,
without any constraints on the implementation.

For faculty participants in the COVID context, one would have thought that faculty
would be constrained by the requirement of delivering courses in a specific modality.
However, the surprising finding was that faculty did not report the COVID context to be
restraining their behavior. One reason for that could be that as participants were seeing the
pandemic situation unfolding, they were observing their campuses’ response. Xavier, for
example, shared that he was following the university guidelines but was also influenced by
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the news coming from outside the university. The requirements by universities were not put
in place by the universities without awareness of overall policies around the pandemic.
Vagish reported that, even though he was trying to get though the semester, he was not
restricted by any oversight from his university. In addition, he reported some innovative
implementation of pedagogies, even though, to him, they were not the major achievement as
a research-focused faculty. The lack of correlations between attitude toward context’s
constraints and faculty behavior can also be seen in Xavier response, who initially planned
certain activities, but when he realized that “it was very hard to synchronize everyone” he
resorted to other modalities. And even though it was “challenging” to him, he made the
decision to make students work on activities independently and to ask students to take
pictures of their work. His decision was not forced on him by anyone even though the
pandemic context had affected his plans.

Another way to interpret how faculty did not report high correlations with context’s
constraints and their behavior is the fact that impact of the pandemic transcended the
academic and professional life of faculty to their personal life. Griffin, for example, reported
how impactful was missing the human-element in his interaction on his life, both personally
and professionally. The requirements, therefore, to teach online during the pandemic could
not be seen as constraints anymore. Sophie, reported that her prior life as a graduate student
was already stressful, and she had to adapt all the time. For her as fresh graduate who came
into a full-time academic position, the situation could not be seen as a constrained one.
Sophie also reported that the students themselves were aware of the impact of the pandemic,
and they appreciated that their instructors were trying to do their best despite the situation.
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Finally, all faculty reported that their universities supported any ideas they had to
improve teaching during the pandemic. This is another way to interpret the lack of
constraints in the COVID-context. Tanner reported that his university would have
supported any initiatives he might have brought to their attention. Mary also said that her
university was “incredibly supportive [...] They were fantastic. There are no faculty on this
campus who could complain that they didn’t have the support they needed.” Overall,
although the pandemic has affected faculty plans, they did not seem to see the response by

their universities to be a constraint over their behavior to change.

Finding III: In the EM-context, Group A faculty showed higher willingness compared to

Group B faculty

The different set of responsibilities that faculty in Group B are expected to do, and be
evaluated on, may limit their involvement in curricular change initiatives like the EM
integration. Jack made a comparison between his prior role as a tenured professor before
leaving academia to go to industry and then came back again as a teaching-focused faculty in
a large research university: “I know because I walked that tightrope before.” When Vagish,
who is a research-focused faculty (Group B), was asked about talks or initiatives in his
department to improve teaching, he laughed and said the following:

“No ... I'm kind of laughing because I think that would be ridiculous ... like that

would be funny because the department has no incentive to make teaching good in

that way, I feel like, at least at our schools. Yeah, I think they care more about the

numbers and how all the numbers are doing, so”

A similar observation was provided by Mary:
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“So we are an R2 institution. And we have too many administrators who want us to
be an R1. So there's a heavy emphasis on research. The people who are the most
research active are the ones who get the most attention. It just is; that's the way it is
on our campus. So teaching is not always valued as much as it should be. My
position ... so I am at the top of the non-tenure track food chain. So I'm a professor
of practice; there's three other levels below me. In effect, I have tenure; I don't have

a contract. I basically have a path of what would be equivalent of tenure. But there is

an expectation that I do have research—just submitted a National Science

Foundation grant, waiting to hear on that. I'm expected to do a paper every yeat. 1

usually do two to three papers a year; in fact, had two journal papers published in the

spring on COVID-related stuff. I'm working on a conference paper right now. So
yeah, and pretty heavy service load as well. So institution focuses a lot on research;
the expectation is that I focus on teaching and service, but there is also a heavy
research component to it as well.”

Interestingly, this finding here is about faculty’s willingness to change; it’s not about
self-efficacy. It may sound to be reporting the obvious that teaching-focused faculty (Group A)
are more willing to adapt, even though research-focused faculty still have the potential to
adapt. In fact, in the COVID-context, faculty in Group B have reported innovative
implementation of pedagogies (like Vagish) even though they underestimated that effort.
This finding may have implication on change initiatives, especially when framed in reference
to calls for change that are not attuned to the broad roles that faculty are expected to engage
in. Brooke, Alex and Jack all reported multiple attempts to address this issue in the KEEN
initiative by telling the organizers that the way the workshops were designed, in terms of
length, scope and content, to be targeting teaching-focused faculty. For them, as faculty who
are involved in large research universities, this may not resonate with what they do as it
would be extremely difficult to follow such demanding implementation. Their suggestions

were around providing easy-to-access, small scale and flexible implementation. Their two

major concerns were around the time commitment required by such initiatives, and the
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language used in describing change, which is resulting in a cult kind of group that research-

focused faculty (Group B) may not find themselves willing to adopt easily.

Finding IV: In the EM-context, Group A faculty showed no significant correlations with

attitude toward context

For some faculty participants in the EM-context, their interest in integrating the EM did not
necessarily always align with the framing of EM provided by KEEN. For example, both
Brooke and Alex reported their reservation to the notion of value creation being always
associated with economical gain. Yet, they continued their efforts in integrating EM in their
work. They also reported that their involvement with KEEN was mainly by transmitting
contributions, through workshops and materials to the network, rather than getting input
from the workshops. Kaleb reported a similar approach of his university contributing to the
network, but also acknowledged the value of interacting with the KEEN community. Some
faculty participants, like Robert and Kaleb, shared that there were efforts on their campuses
to integrating the EM even before joining the KEEN network. For Mary, she was always
interested in ideas around EM, and found a call to participate in a KEEN workshop to be a
unique opportunity to be engaged in the activities on her campus.

On some campuses that are part of the KEEN network, there were few faculty who
were taking part of the initiative. Some, like Miles, received resistance from some colleagues;
yet, that also did not prevent him from continuing to pursue his efforts. Xavier reported a
similar lack of interest from faculty in joining social activities and workshops around EM,
but that did not prevent him from leading the effort on his campus as part of the core team.
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Overall, Group A faculty showed willingness to engage in the EM integration efforts
without being impacted by the circumstances of the context during change. This finding may
have implications on understanding (1) why faculty, especially with a teaching-focused role
type, may pursue an effort to implementing change. In addition, and in relation with other
findings in this study, (2) how far does this willingness go in terms of actually implementing
meaningful change, beyond just being inspired by the calls for change and forming intention
around it. Another point of interest is about (3) the role that a funding and a coordinating
organization, like KEEN, plays in inspiring, leading and supporting this kind of change
effort. To attempt to answer these questions, consider Alex’s comment when he
characterized the presence of the KEEN initiatives on his campus, “the students are even
further removed from it. They don’t see any of it, I would say.” The comment by Alex may
point to the importance of the /fve/ of presence and the branding of the integration effort. Alex
and Brooke shared sensitivities around this branding, though, because it creates some sort of
a culture that some faculty may not be comfortable being part of it. Jack emphasized the
importance of level of support from the administration in the integration effort; the branding
and presence of an outside organization is less relevant.

Teaching-focused faculty always reported interest in improving their teaching and
trying new pedagogies, which was associated with awareness of what is involved in curricular
change. That interest was shown to be faced with competing values, as reported by some
faculty participants, which might have limited their ability to push it forward. More

specifically, the interest of teaching-focused faculty showed to be intertwined with personal
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and professional interests to have impact on the students. Consider, for example, Connor’s
comment:

“Yes and no. I'm trying to integrate ... and I'm going to be as fair as I can be ... not
EM across the curriculum, I'm motivated to integrate social justice issues and awareness in
the curriculum. EML is for me a means to achieve that because I can convince my colleagues
that I'm pursuing a route of creation of value for communities, which makes my efforts
more universally accepted than it is for me to say, “I'm talking about social justice issues
when I brought that up.” So my colleague say that's a policy issue; that's not an engineering
issue. So I'm using EML as a bridge to raise that type of learning in my courses.”

Mary shared her interest in improving her teaching. Despite the fact that university
offered incentives, she had “a strong interest in pedagogical research, educational research,
so I just wanted to become a better teacher, especially online when there are a lot of
challenges.” For Kaleb, the EM was how he saw the world, and, to him, there was an
alignment between his interest and what KEEN had to offer:

“I think this is a at the most basic it just resonates with how I see the world. I mean
my background is design. And even preceding any of this when I came into the
college, I think that I came into the college as a professor of design and
entrepreneurship, because I saw the coupling of those two and still see the coupling
of those two as the fundamental mechanism of value creation. You need both the
ability to dream and imagine as well as the ability to deliver to implement and deliver.
And I think design and entrepreneurship coupled those two and so that's my
petspective on those disciplines, that's my perspective on the wortld, that's my
perspective on engineering. And so I think that I experienced the opportunity to
champion entrepreneurship as a welcome extension of the things that I was already
trying to champion. So for me it was an opportunity; it's like, “Oh here this is the
thing that I almost in many ways it already want to do.” It certainly channeled my
energies into a particular perspective, so I may not have necessarily said they're going
to manifest as me creating this new course, but they would have manifest, and were
manifesting in other ways, already.”

Willingness to change, therefore, as demonstrated by teaching-faculty did not always
mean rallying around a given vision; instead, it seems to be related to a personal interest in
having an impact on the students 7 a certain way. Therefore, for this willingness to have
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fruitful impact, an alignment is needed between the personal interests of the teaching-
focused faculty and the integration efforts across the curriculum An integration effort that
does not attend to the personal interest of faculty in what they teach and how the teach it
may not be as fruitful. In this regard, support from the administration seems to be needed to
build a community of practice and encourage discussion about interests and effective
teaching. An external entity, like KEEN, may provide funding and organize support;
however, the branding of this effort may not always be appreciated. In order to build on the
willingness of teaching-faculty to have an impact, an organization of their efforts, supported

by the administration, seems to be needed.

Finding V: In both contexts, willingness for adjusting was not correlated with attitude toward

context

This finding overlaps with previous observation, but it was insightful to find that faculty
participants, in both contexts, and in both Groups A and B of role types, were willing to adjust
regardless of the context they were in. This willingness to adjust could be explained by faculty
participants’ motivation to change their behavior. In the EM-context, that was related to
their motivation in expanding the engineering perspective of the student. Connor, for
example, related that to his upbringing and how it informed his perspectives “as a member
of a non-dominant group in engineering.” Miles shared how learning new pedagogies keeps
him current. Robert mentioned how the ideas he was implementing around e-portfolios,

allowing students to build a narrative around their identity, was essential to his role as a

223



professor. Jack said how he formed a group of colleagues to discuss efforts of integrating
EM despite the lack of enough support from the administration.

In the COVID-context, willingness for adjusting was related to persistence and bearing
responsibility, despite the challenging context of the pandemic. Griffin shared how, despite
the missing element of human interactions, he still wanted to provide a meaningful capstone
experience to the students. Mary talked about her passion for bringing “universal design
principles” to education, and found the COVID-context to be a unique opportunity for that.
Vagish cited a “sense of urgency” to be the motivation behind him willing to adjust despite the
pandemic, so that he could connect with his students.

Opverall, faculty participants’, across contexts and across groups, shared moving and
powerful statements about why they taught and why they were willing to adjust. The
implication of this finding is that, any call for change should embrace faculty’s willingness to
have an impact on students’ lives. This could be by careful messaging, tapping into the
essence of teaching as a profession. Also, sharing insightful examples of attempts of other
faculty may be effective in moving change efforts. Faculty seemed to face a tension between
an ability to innovate and an accountability toward their tasks (including research expectations).
Earlier in this study, the expanding roles and tasks that are being asked from faculty to take
have been highlighted. This does not come without time demands, as have been reported by
many participants to be the major barrier for not being able to implement changes. While
faculty may be willing to adjust, the extent to which their time and resources allow them to do

so remains pivotal in implementing change. Accordingly, any calls for change should
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consider the time demands on faculty to move from being just willing to adjust to actually

becoming an active and participating agent for change.

2. Situating the findings in the literature
2.1 Understanding faculty’s planning behavior during curricular change
In the literature, the two major components of planning as a phase in self-regulation are time
and effort management. Both components were shown in faculty participants’ responses as
subthemes under willingness for planning and self-efficacy in planning. In the EM-context,
dedicating time and effort was shown as the level of engagement in the KEEN workshops
to integrate the EM and modify the courses. In addition, under willingness for planning,
allocating time and dedicating effort overlapped with intention formation and achievement
motivation in order to plan for change. In the COVID-context, the information that faculty
participants were receiving about the spread of the pandemic and their university’s
responses, despite being limited and confused, were reported to be important in their
planning efforts.

The two components of time and effort in planning have been found to be
influenced by the perceptions of the task and the perceptions of the context (Pintrich, 2000).
Clear contexts are described as ones that provide the same understanding for everyone of
“how they are supposed to respond and everyone has the will and ability to respond as
expected” (Bowles, Babcock, & McGinn, 2005, p. 4). Furthermore, clear contexts have been
described as “strong” because they are well-structured such that the appropriate and required

responses are clear: “individual differences become minimal and situational effects
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prepotent” (Mischel, 1977, p. 347). Because one of the underlying assumption of self-
regulation of the active agency of the individual, a perception of a clear context implies high
self-efficacy in planning in that context. Conversely, the lack of clear perceptions of the context
prohibits the activation of the knowledge about context, and thus influencing the formation
of intentions on how to approach a situation in that context (Pintrich, 2000).

However, faculty participants in the EM-context reported the scarce availability of
time to make changes. Also, both the quantitative and the qualitative analysis showed no
difference between the EM-context and the COVID-context in terms of willingness for and
self-efficacy in planning. Although faculty in the EM-context showed interest in engaging in the
KEEN activities, they could not put the time and effort to implement change. In contrast,
faculty participants in the COVID context, who had limited time, ended up spending
significant amount of time and effort to respond to change. In both contexts, faculty were
committed to delivering quality outcome to the students.

One way to situate these findings in the literature is realizing that developing
perceptions of the task within the context involves understanding the norms of completing
the task, such as format and procedures (Pintrich, 2000); and general knowledge about the
practices taking place in that context (Blumenfeld, Mergendoller, & Swarthout, 1987; Doyle,
1983). Hence, “the climate” of the context act as enablers for effective planning. Conversely,
the lack of clear perception of the situation in terms of climate (that is, expectation) has been
found to deactivate intentions about how to approach the situation (Pintrich & Schunk,
1996). Pintrich (2000) observed that a situation can be misperceived, resulting in activating
stereotypical knowledge about the situation. Here, in both contexts, faculty reported a lack
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of clarity: in the EM-context due to the large scale of integration effort, and in the COVID-
context due to the uncertainty. However, the “norms” during COVID were such that faculty
could implement change even though they did not have the time, because everyone was in
the same situation, whereas during the EM implementation faculty could not implement
change because it was not the norm.

Hence, the importance of having the administration fully embrace a change effort
(like an integration effort) so that inconstancies that act as a barrier for implementation can
be avoided, while also realizing, as has been found in this study, that change cannot be
enforced on faculty if it does not align with their personal interests. In the literature,
Zimmerman (1998a) observed extensive anecdotal evidence of similarities between planning
activities in various contexts, including student learning as well as experts in music, sports
and professional writing. Contexts that induce the motivation for goal setting (Garcia &
Pintrich, 1994; Schunk, 1994) tend to provide the space for activity planning (McCombs,
1989; Winne & Hadwin, 1997). Furthermore, time management as a skill in the planning
phase has been found to be the most critical amongst all phases affecting motivation for self-
regulation (Britton & Tesser, 1991; Zimmerman, Greenberg, & Weinstein, 1994).
Constrained contexts prohibit the ability to control and manage time.; if a context is
perceived not to allow the management of time, then the ability to plan is not achieved.
Furthermore, constrained contexts will have a negative effect on the ability to monitor and
adjust to achieve goals (Corno, 1993).

As for the importance of administration support to (1) embracing the integration
effort; (2) making it personal to the faculty; and (3) recognizing the limited time faculty have
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to change, Zimmerman (1989) observed the reciprocal effect of proactive efforts to plan to
pursue a certain goal and the perceived results of this planning. If a context is not supportive
to outcomes of planning and initial results, motivation for further regulation will decrease

(Marsh, 1990; Pajares & Miller, 1994).

2.2 Understanding faculty’s adjusting behavior during curricular change

In the literature, adjusting in self-regulation is enabled in contexts that provide clear, available
and easy-to-understand cues regarding work-related responsibilities. Individuals are willing to
adjust behavior when expectations are well-communicated, information are clear and
support is existing (Fairweather & Rhoads, 1995). Also, it is reported that individuals will
engage in adjusting efforts when the context enables both self-control and self-observation
of the results of their performance (Schunk, 1982; Meichenbaum, 1977; Zimmerman, 2000).
However, the findings from this study suggest that faculty participants showed willingness for
adjusting irrespective of the context. They all provided powerful and emotional responses in
moving ways when describing their interest in making an impact on students” learning. This
could be explained by faculty’s unique profession expectations where personal and
professional lives and goals often overlap.

Although in the literature it is reported that providing uniformal sources of
information with consistent communication will stimulate change and resolve issues faculty
may have regarding roles and level of autonomy, faculty participants in this study showed
motivation to change behavior with persistence and willingness to bear responsibility,
especially during the pandemic context with all its uncertainties. Often times, faculty
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participants sought to change the context by establishing communications with colleagues
and students. In the literature, providing a shared, consistent understanding of the context
(in the EM-context by understanding the relationship between the local change in the course
and the larger curriculum, and in the COVID-context by understanding the stressful impact
of the rapid, unexpected change) has been shown to involve support from peers in the
program and the administration (e.g., Bacharach & Bamberger, 2007). This may have not
been the case for many participants in both contexts of this study.

At the same time, faculty reported in both contexts that they were not constrained.
Contexts that are less constrained enable the experimenting with new ideas (Pintrich, 2000)
by providing more opportunities to control behavior as well as to control the context (Hofer
et al., 1998; Zimmerman, 1998a). Faculty felt empowered to adjust in response to change
(Lucas, 1994; Tucker, 1992) when they were allowed to be creative and have supportt to their
professional needs (Guskin, 1981). In comparison, contexts that are closely monitored with
top-down control and with strict guidelines of implementation to be adhered may negatively

influence faculty’s se/f-¢fficacy in adjusting.

2.3 Understanding faculty’s reflecting behavior during curricular change

In the literature, reflecting in self-regulation is enabled in contexts that allow self-observation,
experimentation and evaluation. Such contexts allow self-monitoring and induce the ability
to compare between contexts. Clarity of contexts encourages contextual awareness. Because
teaching, as a profession, is built around field experiences (Zeichner & Liston, 1987; Cliff,
Houston & Prignach, 1990; Calderhead & Gates, 1993, Smith & Hatton, 1993; Loughran,
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1996), the clarity of the context amplifies the understanding of the variability of the context
(Weiss & Adler, 1984). Conversely, the lack of clarity impacts the understanding of the
context. Boud & Walker (1998) argued that reflecting is a “highly context-specific” activity
(p- 191) suggesting that an impactful reflection should take into account all the aspects of the
context in order for it to be influential. Interestingly, in both contexts, participants reported
lack of clarity, and while they showed willingness for reflecting in both contexts, participant did
not report high se/f-¢fficacy in reflecting.

The clarity of context gives cues for compatible work expectations (Meyer et al.,
2010), thus enabling faculty to seek structured ways for effectively incorporating findings of
educational research and interventions from other settings in assessing their work (Angelo,
1991; Cross 1998). However, while faculty reported effort in collecting data, most
implementations of reflection were not built on diligent reflective strategies and were
generally reported as informal efforts and discussions with peers. Because in the framing of
this study reflecting is described as a monitoring phase in the self-regulation process which
follows an action behavior (i.e., adjusting), the adaptation cycle cannot be reactivated if
reflection results were not used for future planning. Furthermore, clear contexts that allow
the operationalization of reflecting uniformly after action are inducive for predictable reflecting
(Mischel, 1973). In curricular change, clear contexts that provide compatible sources of
information, across time, with clear guidelines and systematic support during the
implementation of change will encourage the self-evaluation of faculty of their performance.
Conversely, the lack of clarity limits the ability to monitor one self’s performance in

reference to a standard.
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Two major barriers for faculty’s effective implementation of reflective practice have
been: (1) the lack of time availability; and (2) the lack of awareness of different reflective
strategies. Although faculty did not report constraints on their activities, time continued to
be a major barrier. As such, a context with limited external regulations that allows faculty to
implement curricular changes with higher levels of autonomy is a context that encourages
the self-monitoring and the self-evaluation of performance. However, with limits on time,
the ability of a faculty to make individual decisions and act based on them (Peters et al.,
1982) caused limited options for faculty to pursue courses of action. Zimmerman (2008)
observed that for individuals with specialized expertise, like faculty, the existence of such a
constraint has a significant relationship with experts’ willingness to show voluntary behavior.
For such individuals, the constraint that characterizes the context prohibit monitoring the
situation in order to pursue a suitable course of action (Withey, Gellatly, & Annett, 2005).

Overall, faculty did not seem to use reflective strategies to act based on lessons
learned from previous implementations. Assessing the consequences of a new
implementation is a process of reflecting (Weiner, 1986; Zimmerman & Kitsantas, 1997).
Faculty who try something new for the first time would develop an understanding of the
consequences of their implementation (Bekki et al., 2017). Reflecting is enabled by the ability
to anticipate consequences and compare actual outcomes with expectations. Faculty had the
opportunity to reflect on implementations, especially that they were not constrained by
negative consequences or threats of negative outcome (Meyer et al., 2010, Meyer, Dalal, &
Bonaccio, 2009). However, what was missing is putting the time in effective reflective
strategies to enable another cycle of self-regulation.
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3. Study contributions
3.1 Understanding faculty adaptability during change
The study contributes to our understanding of engineering faculty adaptability in different
curricular change contexts. Faculty are being asked to engage in a variety of activities that are
changing in nature and scope (“ASEE”, 2012; “NAE”, 2004; “PCAST”, 2012). Previous
studies of change in engineering education did not account for the full range of behaviors
that faculty are expected to contribute in order for successful implementation of change
(Borrego, Froyd, & Hall, 2010; “NRC”, 2012; Prince & Felder, 2006). Challenges exist in
implementation of effective strategies, including adoption and scaling-up, where faculty
emerge as central change agents in affecting change in the college education experience
(Bekki et al., 2017; Borrego & Henderson, 2014). Faculty members tend to value autonomy;
self-driven innovations (vs. administrative-driven); inclusive opportunities for feedback;
community; recognition and efficacy (Bolman & Deal, 1991; Borrego & Henderson, 2014;
Guerra et al., 2014). Calls for change in engineering education continue to ask of faculty to
master an expanded set of responsibilities. Role theory contrasts between fixed, formalized
tasks, which can be evaluated in terms of proficiency behavior, and emergent work roles,
which can be evaluated in terms of adaptive behavior (Ilgen & Hollenbeck, 1991). In this
framing, the nature of work roles is linked with the contexts in which they exist (Griffin,
Neal, & Parker, 2007). Contexts shape the behavior that is valued in the organization for
effective work (Scott & Davis 2015; Thomson, 2003). In this study, two contexts are
examined to understand their effect on adaptability: one that is characterized by prescribed
interdependence, where faculty engage in curricular change activities that are embedded in a
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larger network of colleagues who are engaged in similar activities; and the other is
characterized by emergent uncertainty, where faculty engage in curricular change that is not
formalized. This study showed that faculty adaptability does not happen in isolation and is
largely influenced by the context. Although faculty showed no difference to being willing to
adjust their behavior to the context they are in, they were influenced by the context.
Furthermore, the study showed difference in adaptability between teaching- and research-
focused faculty, while also indicating to the willingness for the two groups to deliver high-
quality teaching. Also, this study that faculty participants were not constrained by either

context to adjust their behavior.

3.2 Instrument development

The importance of establishing norms during change was found to be important to
provide clarity. In previous research, perceptions by the individual of team supportiveness
was shown to be significantly related to adaptability (Griffin, et al., 2007). Findings from role
theory suggest that an individual will behave in ways that support the social entity they work
with if they recognize a bond of identity (Katz & Kahn, 1978). Other research on teaming
suggests that perception of support from the team to a team member contributes to team
effectiveness (Colquitt, Noe, & Jackson, 2002). In this research, the instrument developed to
study faculty adaptability and their attitude toward context is a significant contribution given
the lack of this measure in academic settings, as most of the literature on the topic comes

from organizational literature.

233



3.3 Uniqueness of faculty in academic organization

In the organization literature, a supportive organization will likely contribute to the
individual effectiveness (Eisenberger, Fasolo & Davis-LLaMastro, 1990). Perceptions by the
individual of organizational commitment was shown to be significantly related to adaptability
(Griffin, et al., 2007). Given the setting of this study, however, faculty in academia may
behave differently as their commitment may be higher to the research field and the
community more than to the university (as an organization). Becker & Kerman (2003)
observed that commitment to the organization may predict organizational focus but not
courtesy in role performance. Therefore, This study fills an important gap studying faculty

adaptability given their unique attributions.

3.4 Contributions to understanding self-regulation in social contexts

In this study, the development of the conceptual framework and the operationalization of
items attempt to capture elements of socially shared regulation. For example, the findings by
Nicol & Macfarlane-Dick (20006) suggest that individuals take proactive role in assessing their
work by utilizing good feedback practices. The good feedback practices include, for example,
clarifying good performance expectations (planning); encouraging dialogue around learning
(adjusting); and developing of self-assessment (reflecting). Consider planning as an example.
As discussed before, models for planning differ in the degree to which goals in planning are
otiented toward the individual’s desire for achievement or, alternatively, in response to the
contextual factors where the individual functions. Although all models assume planning to

be a function of both individual’s attributes and contextual factors, the models differ in their
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level of emphasis on either one of the two variables. The commons areas of regulation are
the traditional areas of psychological functioning: cognition, motivation and behavior (Snow,
Corno, & Jackson, 1996). However, Pintrich (2000) suggested a fourth area of regulation,
context. In their work, faculty are regulating both themselves and the context within which
they function.

Similarly, the findings from this study show adjusting to take the form of contextual
control. An example is adjusting that takes the form of help-seeking (Newman, 1991, 1994),
where the behavior is directed toward social interaction as a way for contextual control
(Ryan & Pintrich, 1997). When faculty engage in curricular change efforts, they engage with
peers in the development, implementation and evaluation phases. Faculty seek affirmation
during the development phase in an effort resolve the tension they experience between
“competing values,” tension between the autonomy in creative implementation of change
and the accountability to the sponsors of change and to the students (Quinn, 1988; Quinn et
al,, 1990). As a matter of fact, Tiberius (1995) described the process as a “quiet revolution in
teaching improvement programs” when faculty transition from shaping individual
performances to dynamic interaction with peers. During implementation, faculty value social
contexts that motivates a sense of ownership and a sense of support (Guskin, 1981).
Research has also shown that faculty can establish an increased motivation to adjust when
there is a clear shared perception of the reward system (Cochran, 1989; Gray, Froh, &
Diamond, 1992). In the evalunation, faculty feel empowered when administration gives

attention to their efforts (Stark & Briggs, 1998).

235



In discussing reflecting, the need for heightened levels of awareness of both the task
being undertaken and the context within which it takes place is reported in this study to be a
major component of faculty behavior. An environment that enables self-observation
(Zimmerman & Martinez-Pons, 19806) and self-experimentation (Zimmerman, 1998a, 2000)
during the activity is usually an environment that induces effective self-monitoring. Stark et
al. (1988) found that one of four ways that faculty pursue to assess their teaching is to seek
the opinion of peer faculty to judge the course. Consulting faculty peers in reviews of classes
has been found to be a successful model (Hutchings, 1995; 1996). In addition, faculty can
consult with an outside unit (like an evaluation office on campus) or directing an evaluation
session with another faculty member (Tiberius, 1995).

Overall, the findings in this study add to the development of socially shared
regulation, as discussed by Panadero & Jirveld, (2015). Their work points to the
characteristics of socially shared regulation. Capturing the different levels of social regulation
involve making distinctions between socially shared regulation vs. co-regulation). While such
fine delineation is beyond the scope of this study, it will certainly help in interpreting the
findings in this study. More specifically, the purpose of the qualitative phase of the study was
to explore the process of adaptation during change, where the central phenomenon was

adaptation as a process that is shaped by external forces during curricular change.

4. Practical implications for this study and future work

e The findings from this study point to the importance of administration support

during curricular change. Administration support provides clarity to the context, and,
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hence, enable the adaptation cycle of faculty. Furthermore, administration support
helps in establishing the norms, without posing any constraints, by enabling a culture
that encourages and rewards experimentation of new ideas. Administration support
should build on faculty’s demonstrated willingness to change, regardless of role-type, as long as
the support helps in aligning the change goals with the personal and professional

interests of faculty.

Time has been shown to be a major barrier against faculty’s effort to engage in and
implement curricular change. This finding has been consistent across contexts and
role-types. Although faculty show willingness to change their behavior, the expanded
roles and responsibilities that they are asked to take add more demands on their
work time. Therefore, any future curricular change efforts, which consciously seek to
engage faculty as active agents for change, should be both considerate and creative in
developing interventions that seriously take time demands on faculty into
consideration. One effective example that was shared in this study was the utilization
of communities of practice. In both contexts, during the EM-integration and in the
COVID-contexts, supportive communities of practice was an example of time-
cognizant yet effective way to discuss learning approaches. Although some faculty
may decide not to engage in such communities, alternative ways that build on faculty’s
demonstrated willingness to change should be studied and implemented.

Cultivating a culture of reflective practice seems to be the missing piece in
sustaining adaptation cycles, as faculty reported lack of utilization of effective

reflective strategies as well as lack of time to build on reflection. Reflecting, as a
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process that requires actzng on learned lessons, is essential to enacting change; yet, it
seems to be underutilized, Figure 12. Reflecting, a reported under-utilized step, is
essential to initiating a new cycle of adaptation.. Creative ways, supported by
research, are needed to help faculty utilize effective reflective strategies, that are both
cognizant of time-demands on faculty and that build on faculty’s demonstrated willingness

to change.

Reflecting Reflecting Reflecting

Figure 12. Reflecting, a reported under-utilized step, is essential to initiating a new cycle of
adaptation.

In addition to previously highlighted potential directions for future work, including
overcoming some of the highlighted limitations, the following directions for future work are
envisioned:

e The richness of the collected qualitative data from the interviews suggests that there
is a need to reexamine the interviews in a new light, specifically addressing the
question of how contexts are conceptualized. One of the underpinning assumptions
of this work has been that integrating the EM was a context that has some situational

strengths along the four dimensions conceptualization framework. Similarly, the
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COVID context was assumed to have different situational strengths. However, as
the findings from this study suggest, the way contexts were conceptualized need to
be reexamined. More specifically, what are the collective qualities that trigger change?
How change is initiated, catalyzed, and sustained? And why certain efforts are more
successful than others? In addition, and as discussed in depth, the role of the
“administration” was found to be essential. But what constitutes the administrative
role during the process of change? And how is this rule conceived of by both faculty
and other stakeholders? There are traces of ways to answer these questions in the
collected interviews, and building on these findings, there are promising directions
for future work.

Another way to explain the findings, after the QUAN-qual sequence, is to go back to
analyze certain items in the collected quantitative data to help explaining certain
outcomes and point to future directions. For example, the responses to individual
items around the “significance of change” of each group needs to be reexamined.
Similarly, how different groups responded to the notion of being “closely
monitored” with directions to be “strictly followed” needs to be reexamined in the
new light provided by the qualitative findings. The future analysis may point to the
need to explore the role of the administration and the strength of top-down control
in academia as a unique context of organizations.

The potential of using the findings from this study to develop a workshop to
introduce and cultivate the idea of being adaptable is also promising. As illustrated in

the literature, there continues to be a tension whether adaptability can be learned in
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domain-specific or domain-general contexts. While this can be a promising area for
future research, an important step in the process is the cultivating of reflective
practice in time-considerate yet impactful ways. Reflective practice, its tools and
efficacy, seem to be an important requirement in adaptable behavior.

This work can also be extended and shared in communities beyond academia. As
discussed in the literature, most of ideas about adaptability come from the
organizational literature; however, in order to fill the gaps identified earlier, potential
outlets that extend beyond the engineering education community may benefit from

the findings of this study.

240



CHAPTER 7

CONCLUSION
Faculty are being asked to engage in a variety of activities that are changing in nature and
scope. In this study, faculty adaptability was conceptualized using a modified self-regulation
that incorporated willingness to engage in each phase of the adaptation cycle as self-regulation:
planning, adjusting and reflecting. Because faculty members tend to value autonomy; self-driven
innovations (vs. administrative-driven); inclusive opportunities for feedback; community;
recognition and efficacy, willingness to engage in curricular change is important. Faculty
showed willingness to adjust regardless of context, which is a quality that future calls for
change should embrace. However, in order to enable the behavior for change, administration
support is needed to provide clear contexts with consistent norms and expectations while
aligning faculty’s personal motivations with calls for change. Also, time constraints proved to
be a major barrier to engage in adaptation. In the two contexts of the study, faculty tended
to underutilizes effective reflective practice, beyond collecting data and having informal
discussions with colleagues. Previous studies of change in engineering education did not
account for the full range of behaviors that faculty are expected to contribute in order for
successful implementation of change. Challenges exist in the implementation of effective
strategies, including adoption and scaling-up, where faculty emerge as central change agents
in affecting change. This work contributes to the field by shedding light on faculty
adaptation during curricular change, filling an important gap of the behavior of faculty as

independent agents who value creativity in the unique setting of academic organization.
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IRAA. F‘.EJ’ON SCHO(.N.S OF
ESU engineering

ARIZONA STATE UNIVERSITY

Need your input

Dear Prof. [...],

My name is Hadi and I'm a PhD student in Engineering Education at ASU. I'm
inviting you to share your experience integrating the Entrepreneurial Mindset

(EM) in your classes.
The survey will not take more than 10 minutes!

| hope you can help me in collecting the data | need for this research to
understand faculty adaptability in various contexts.

Take the survey

Please take
10 minutes
to complete!
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IRA A. FULTON SCHOOLS OF
PSU engineering

ARIZONA STATE UNIVERSITY

Need your input

Dear Prof. [...],

My name is Hadi and I'm a PhD student in Engineering Education at ASU. I'm
inviting you to share your experience teaching during the COVID-19 pandemic.

The survey will not take more than 10 minutes!

| hope you can help me in collecting the data | need for this research to
understand faculty adaptability in various contexts

Take the survey

Please take
10 minutes
to complete!
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Dear Prof. NAME},

My name is Hadi and I'm a PhD student in Engineering Education at ASU. As part of my
dissertation work, and after looking at your profile on the Engineering Unleashed KEEN
Network website, I'm interested in knowing more about your efforts in integrating the

Entrepreneurial Mindset (EM) in your classes.

I'm kindly asking if we can arrange a time to meet for less than an hour (via Zoom) next

week to share your experience.

I hope you can help me in collecting the data I need for this research to understand faculty

adaptability in various contexts. I believe you provide a unique perspective that I wish I can

explore with you.

Will you be interested and available [TIME] ?

Thanks again!

Hadi
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Dear Prof. [NAME],

My name is Hadi and I'm a PhD student in Engineering Education at ASU. I am contacting

you asking to share your teaching experience during the COVID-19 pandemic.

I'm kindly asking if we can arrange a time to meet (via Zoom) next week to inquire about

specific adjustments you've made.

I hope you can help me in collecting the data I need for this research to understand faculty

adaptability in various contexts. I believe you provide a unique perspective that I wish I can

explore with you.

Will you be interested and available anytime [TIME]? If not, please let me know in any case

and we can arrange another time.

Thanks again!

Hadi
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Context I: Integrating the Entreprenenrial Mindset

STUDY TITLE: The contribution of faculty adaptability in enacting curricular change in
different engineering education contexts

ABOUT THE STUDY: You are invited to a research study to understand how the
adaptability of faculty contributes to curricular change in engineering education. More
specifically, I want to understand how different features of different contexts contribute to
faculty adaptability.

YOUR PARTICIPATION: I am inviting your participation, which will involve completing
one survey today. The survey asks questions about your experiences delivering courses in an
engineering curriculum. You may refuse to answer any question on the survey. This survey
should take no longer than 10 minutes to complete. You have the right not to answer any
question, and to stop participation at any time.

RISKS AND BENEFITS: Your participation in this study is voluntary. If you choose not to
participate or to withdraw from the study at any time, there will be no penalty; for example,
it will not affect, or be part of, your evaluation. You must be 18 or older to participate in the
study.

This study will benefit efforts of the community of engineering education working on
improving the engineering curricula. Although there is no direct benefit to your
participation, you may find the activities in this research study help you reflect on your
teaching in various contexts There are no foreseeable risks or discomforts to your
participation.

COLLECTED DATA: The data collected for this study will be survey responses only.
Responses will be anonymous. Beyond demographical information about gender, race,
ethnicity, engineering program, years of teaching and additional relevant experiences,
personally identifiable information will not be collected on the survey. We will request
information about courses taught by participants. While no personal, directly identifiable
data will be collected, inquiring about the course taught (subject, number and title) as well as
the semester taught, some faculty member may fear the risk of having their identity
recognized indirectly. However, data analysis and reporting will be made through aggregates
of data for statistical analysis. No individual cases will be analyzed or reported for this study.
The data will be stored on password protected computers, in separate folders.

Only research staff will have access to data collected in this study. All team members will be

trained on IRB. The results of this study may be used in reports, presentations, or
publications. Results will only be shared in the aggregate form.
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QUESTIONS: If you have any questions concerning the research study, please contact the
research team at: Hadi Ali (hwali@asu.edu) or PI Dr. Ann McKenna
(Ann.McKenna@asu.edu).

INDEPENDENT CONTACT: If you have any questions about your rights as a
subject/ patticipant in this research, or if you feel you have been placed at risk, you can
contact the Chair of the Human Subjects Institutional Review Board, through the ASU
Office of Research Integrity and Assurance, at (480) 965-6788.

INVESTIGATORS:
Dr. Ann McKenna
Principal Investigator
Ann.McKenna@asu.edu
(480) 727-5619

Hadi Ali

PhD Candidate
hwali@asu.edu
(480) 410-0426

Please let me know if you wish to be part of the study.

By clicking to proceed in this online survey, you are agreeing to be part of the study.
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Context 11: Teaching during the COV'ID pandenzic

STUDY TITLE: The contribution of faculty adaptability in enacting curricular change in
different engineering education contexts

ABOUT THE STUDY: You are invited to a research study to understand how the
adaptability of faculty contributes to curricular change in engineering education. More
specifically, I want to understand how different features of different contexts contribute to
faculty adaptability.

YOUR PARTICIPATION: I am inviting your participation, which will involve completing
one survey today. The survey asks questions about your experiences delivering courses in an
engineering curriculum. You may refuse to answer any question on the survey. This survey
should take no longer than 10 minutes to complete. You have the right not to answer any
question, and to stop participation at any time.

RISKS AND BENEFITS: Your participation in this study is voluntary. If you choose not to
participate or to withdraw from the study at any time, there will be no penalty; for example,
it will not affect, or be part of, your evaluation. You must be 18 or older to participate in the
study.

This study will benefit efforts of the community of engineering education working on
improving the engineering curricula. Although there is no direct benefit to your
participation, you may find the activities in this research study help you reflect on your
teaching in various contexts There are no foreseeable risks or discomforts to your
participation.

COLLECTED DATA: The data collected for this study will be survey responses only.
Responses will be anonymous. Beyond demographical information about gender, race,
ethnicity, engineering program, years of teaching and additional relevant experiences,
personally identifiable information will not be collected on the survey. We will request
information about courses taught by participants. While no personal, directly identifiable
data will be collected, inquiring about the course taught (subject, number and title) as well as
the semester taught, some faculty member may fear the risk of having their identity
recognized indirectly. However, data analysis and reporting will be made through aggregates
of data for statistical analysis. No individual cases will be analyzed or reported for this study.
The data will be stored on password protected computers, in separate folders.

Only research staff will have access to data collected in this study. All team members will be

trained on IRB. The results of this study may be used in reports, presentations, or
publications. Results will only be shared in the aggregate form.
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QUESTIONS: If you have any questions concerning the research study, please contact the
research team at: Hadi Ali (hwali@asu.edu) or PI Dr. Ann McKenna
(Ann.McKenna@asu.edu).

INDEPENDENT CONTACT: If you have any questions about your rights as a
subject/ patticipant in this research, or if you feel you have been placed at risk, you can
contact the Chair of the Human Subjects Institutional Review Board, through the ASU
Office of Research Integrity and Assurance, at (480) 965-6788.

INVESTIGATORS:
Dr. Ann McKenna
Principal Investigator
Ann.McKenna@asu.edu
(480) 727-5619

Hadi Ali

PhD Candidate
hwali@asu.edu
(480) 410-0426

Please let me know if you wish to be part of the study.

By clicking to proceed in this online survey, you are agreeing to be part of the study.
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STUDY TITLE: The contribution of faculty adaptability in enacting curricular change in
different engineering education contexts

ABOUT THE STUDY: You are invited to a research study to understand how the
adaptability of faculty contributes to curricular change in engineering education. More
specifically, I want to understand how different features of different contexts contribute to
faculty adaptability.

YOUR PARTICIPATION: I am inviting your participation, which will involve conducting
this interview with me today. During the interview I will ask questions about your
experiences delivering courses in an engineering curriculum. You may refuse to answer any
question during the interview. This interview should take no longer than an hour to
complete. You have the right not to answer any question, and to stop participation at any
time.

RISKS AND BENEFITS: Your participation in this study is voluntary. If you choose not to
participate or to withdraw from the study at any time, there will be no penalty; for example,
it will not affect, or be part of, your evaluation. You must be 18 or older to participate in the
study.

This study will benefit efforts of the community of engineering education working on
improving the engineering curricula. Although there is no direct benefit to your
participation, you may find the activities in this research study help you reflect on your
teaching in various contexts There are no foreseeable risks or discomforts to your
participation.

COLLECTED DATA: The data collected in this phase of study will be your response to my
interview questions in addition to a description of the artifact your brought with you to
illustrate your adaptability as a faculty member.

I would like to record this interview using Zoom. Zoom records an audio and video track of
the interview. The interview will not be recorded without your permission. If you would like
to participate in an audio only interview, turn off your camera. Please let me know if you do
not want the interview to be recorded; you also can change your mind after the interview
starts, just let me know.

Please note that only audio recording is required for the purposes of this research. However,
if you are comfortable with both audio and video recording (mainly for the purposes of a
lively discussion during the interview), then written consent will be required.

Responses will be anonymous. We will request information about courses taught by

participants. While no personal, directly identifiable data will be collected, inquiring about

the course taught (subject, number and title) as well as the semester taught, some faculty

member may fear the risk of having their identity recognized indirectly. However, data
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analysis and reporting will be made through assigning pseudonyms which will hide your
identity. No individual cases will be analyzed or reported for this study. The data will be
stored on password protected computers, in separate folders.

Only research staff will have access to data collected in this study. All team members will be
trained on IRB. The results of this study may be used in reports, presentations, or
publications. Results will only be shared in the aggregate form.

QUESTIONS: If you have any questions concerning the research study, please contact the
research team at: Hadi Ali (hwali@asu.edu) or PI Dr. Ann McKenna
(Ann.McKenna@asu.edu).

INDEPENDENT CONTACT: If you have any questions about your rights as a
subject/ patticipant in this reseatch, ot if you feel you have been placed at risk, you can
contact the Chair of the Human Subjects Institutional Review Board, through the ASU
Office of Research Integrity and Assurance, at (480) 965-6788.

INVESTIGATORS:
Dr. Ann McKenna
Principal Investigator
Ann.McKenna@asu.edu
(480) 727-5619

Hadi Ali

PhD Candidate

hwali@asu.edu

(480) 410-0426

Please let me know if you wish to be part of the study.

By clicking to proceed in this online survey, you are agreeing to be part of the study.

First name:
Last name:

283



APPENDIX H

INTERVIEW PROTOCOL

284



- What did you bring with you? [Tell me more.]
- Did you plan for this (activity)? How?
o What do you consider as things that enabled you to plaz for this (activity)?
®  [Probe: Enablers related to yourself or to the situation during the semester.|
»  [Probe: Was your (activity) in a fully developed stage when you implemented it, or
did you continue to develop it as you rolled it ont?]
o What do you consider as things that prohibited you/were in your way to plan
for this (activity)?
»  [Probe: Barriers related to yourself or to the situation during the semester.|
®  [Probe: Did you feel ready when you started the implementation, or did you feel
_you needed more time to prepare?]
o How would you describe your teaching approach?
How did this (activity) go?
o Did you reflect on the implementation of this (activity)? How?
®  [Probe: How did you measure the impact of that change? Teaching evalnations?
Peers feedback? Students grades?]
o What do you consider as things that enabled you to reflect on this (activity)?
»  [Probe: Enablers related to yourself or to the situation during the semester.]
o What do you consider as things that prohibited you/were in your way to
reflect on this (activity)?
®  [Probe: Barriers related to yourself or to the situation during the semester.|
o Do you consider yourself a progressive/novel teacher? Why or why not?
o Is there anything you would change if you chose to do this activity again?
- Do you consider the ¢hange you introduced in your class by this (activity) as significant?
How? Or why or why not?
o Did you make any adjustments after you reflected on your previous
implementation of this activity? How?
»  [Probe: Do you consider the majority of your adjustment efforts to have taken
place during the semester or after the semester?]
o What do you consider as things that enabled you to adjust this (activity)?
®  [Probe: Do you feel like your unit or school enconrages faculty to make changes?
<Pause> Why?]
®  [Probe: Enablers related to yourself or to the situation during the semester.]
o What do you consider as things that prohibited you/were in your way to
adjust this (activity)?
»  [Probe: Barriers related to yourself or to the situation during the semester.|
®  [Probe: Before implementing, was there ever a time that you wanted to make a
change in your teaching approach, but didn’t? <Pause> Tell me about that.]
- Do you consider this activity to be a representation of your adaptability for change as a
faculty member?
o How would you describe an adaptable faculty member? Do you consider
yourself adaptable?
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o Do you think you’d have done this activity if you weren’t part of [description
of context]? <Pause> Why?
o Do you plan to continue implementing this activity, or other activities
inspired by this one, in your classroom, going forward?
®  [Probe: If yes, on what timeline would you like to try them? (e.g., next semester,
next year)|
- Is there anything else you’d like to add?
<Give them time to reflect. Could be a great opportunity to capture pre-conceptions.>

- What did you bring with you? [Tell me more.]
- Did you plan for this (activity)? How?
o What do you consider as things that enabled you to plan for this (activity)?
»  [Probe: Enablers related to yourself or to the situation during the semester.]
»  [Probe: Was your (activity) in a fully developed stage when you implemented it, or
did you continue to develop it as you rolled it ont?]
o What do you consider as things that prohibited you/were in your way to plan
for this (activity)?
»  [Probe: Barriers related to yourself or to the situation during the semester.|
®  [Probe: Did you feel ready when you started the implementation, or did you feel
_you needed more time to prepare?]
o How would you describe your teaching approach?
- How did this (activity) go?
o Did you reflect on the implementation of this (activity)? How?
»  [Probe: How did you measure the impact of that change? Teaching evalnations?
Peers feedback? Students grades?]
o What do you consider as things that enabled you to reflect on this (activity)?
®  [Probe: Enablers related to yourself or to the situation during the semester.]
o What do you consider as things that prohibited you/were in your way to
reflect on this (activity)?
»  [Probe: Barriers related to yourself or to the situation during the semester.]
o Do you consider yourself a progressive/novel teacher? Why or why not?
o Is there anything you would change if you chose to do this activity again?
- Do you consider the change you introduced in your class by this (activity) as significant?
How? Or why or why not?
o Did you make any adjustments atter you reflected on your previous
implementation of this activity? How?
»  [Probe: Do you consider the majority of your adjustment efforts to have taken
place during the semester or after the semester?]
o What do you consider as things that enabled you to adjust this (activity)?
®  [Probe: Do you feel like your unit or school enconrages faculty to make changes?
<Panse> Why?]
= [Probe: Enablers related to yourself or to the situation during the semester.|
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What do you consider as things that prohibited you/were in your way to
adjust this (activity)?
»  [Probe: Barriers related to yourself or to the situation during the semester.|
®  [Probe: Before implementing, was there ever a time that you wanted to make a
change in your teaching approach, but didn’t? <Pause> Tell me about that.]

- Do you consider this activity to be a representation of your adaptability for change as a
faculty member?

(@]

How would you describe an adaptable faculty member? Do you consider
yourself adaptable?
Do you think you’d have done this activity if you weren’t part of [description
of context|? <Pause> Why?
Do you plan to continue implementing this activity, or other activities
inspired by this one, in your classroom, going forward?

»  [Probe: If yes, on what timeline would you lie to try them? (e.g., next semester,

next year)|

- Is there anything else you’d like to add?
<Give them time to reflect. Could be a great opportunity to capture pre-conceptions.>

287



APPENDIX I

QUALITATIVE ANALYSIS CODE BOOK
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Code Type | Examples of what falls under the Collapsed categories
code/type (can be positive or negative;
e.g., "willingness to allocate time" or
""no willingness to allocate time'")

Planning \\% Time allocation (willingness to) Time/effort
Effort allocation (willingness to) Time/effort
Intention formation Intention
Achievement motivation Motivation
Interaction between individual's attributes Motivation
and contextual factors
Interest in increasing competence Motivation
Interest in attaining positive judgement Motivation
Interest in avoiding negative judgement Motivation
Interest in developing new skills (mastery Motivation
goals)
Self-orientation in reference to others Intention
(performance goals)
Interest in completing a task (task-oriented) | Motivation

Planning SE Decision making about the selection, Making decisions
organization, and sequencing of new
routines/activities/course materials/etc.
Changing an existing course/activity Changing
Introducing a new course/activity Changing
Setting goals Making decisions
Actual time spent Time/effort
Actual effort spent Time/effort
Fine-tuning techniques Changing
Routine process for planning Making decisions
Systematic process for planning Making decisions
Planning for modifying course offering Changing

Adjusting | W Willingness to control or regulate behavior Control behavior/context
Persistence Responsibility/ Persistence
Motivation Control behavior/context

Distinct from the "willingness to plan" code:
An attempt to control anxiety/self-worth

Control behavior/context

Distinct from the "willingness to plan" code:
Anticipation of reward/avoidance of
consequences

Opportunities

Contextual control: Desire to control the
context

Control behavior/context

Seeking help

Social interaction
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Social interaction to seek help Social interaction

Negotiating a task Control behavior/context

Willingness to bear responsibility Responsibility/Persistence

Utilization of the position's Control behavior/context

autonomy/independence

Response to context: engaging in discourse
with others about the situation

Social interaction

Response to context: critical thinking

Control behavior/context

Response to context: experimenting in a Opportunities

new project

Taking advantage of opportunities Opportunities
Adjusting | SE Development of curricular change (new Implementation

course, activity, etc.)

Coordination of curricular change (new Coordination/support

course, activity, etc.)

Implementation of curricular change (new Implementation

course, activity, etc.)

Showing support for curricular change (new | Coordination/support

course, activity, etc.)

Evaluation of "EXTERNAL Awareness

STAKEHOLDERS; i.e., other than self" in

curricular change (new course, activity, etc.)

Balancing competing values Implementation

Comparing autonomy (i.e., creativity in Awareness

implementation) with accountability (i.c.,

consequences to program and students)

Evaluation of "shared" responsibility of Coordination/support

change

Awareness of sense of ownership in change | Awareness

Periodic discussion of goals Coordination/support

Periodic discussion of values Coordination/support
Reflecting | W Observing one's performance Observing

performance/self-
monitoring

Motivation for outcome assessment with
respect to set goals

Retrospective evaluation

Self-monitoring (in-action)

Observing
petformance/self-
monitoring

Deeper retrospective contemplation of
practice (on-action)

Retrospective evaluation

Heightened level of awareness of "task"

Task-context evaluation

Heightened level of awareness of "context"

Task-context evaluation
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Willingness to self-observe

Observing
performance/self-
monitoring

Willingness to self-experiment

Observing
performance/self-
monitoring

Willingness to monitor the context

Task-context evaluation

Willingness to compare contexts

Task-context evaluation

Willingness to compare contexts as a result
of behavioral change

Task-context evaluation

Awareness of "physiological pressure" to Observing
pursue a particular course of action performance/self-
monitoring

Reflecting

SE

Utilization of reflection strategies

Reflecting strategies

Collecting data for evaluation

Collecting data

Seeking different ways for evaluation

Reflecting strategies

Informal evaluation

Collecting data

Requesting prompt feedback from students

Collecting data

Student-centered feedback

Focus on
outcome/students

Seeking feedback in a structured way

Collecting data

Comparing faculty expectations with
students expectations

Focus on
outcome/students

Goal-free, holistic feedback about student
experience

Open-mindedness

Open-mindedness for outcome of
evaluations (unintended)

Open-mindedness

Goal-focused assessments Focus on
outcome/students

Reflecting on self-performance to guide Focus on

student progress outcome/students

Reflecting on self-performance to improve Focus on

course planning outcome/students

Reflecting on self-performance to enable Focus on

discussions with other faculty outcome/students

Reflecting on self-performance to educate Focus on

students about vatious aspects of the course | outcome/students

Reflecting on self-performance to show Focus on

responsibility toward assigned teaching tasks | outcome/students

Incorporating findings about effective
teaching with classroom assessment

Reflecting strategies

Finding effective ways to describe course
learning outcomes

Focus on
outcome/students

Finding effective ways to measure students
change

Open-mindedness
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Consulting faculty peers for reviews

Open-mindedness

Building capacity for future reflections

Open-mindedness
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