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Self-Authorship and Reflective Practice in an Innovation Minor
Abstract
This project describes a minor in Innovation that is being introduced in an engineering
department as a part of a new general education curriculum initiative. The minor connects three
existing courses from different colleges to form the core course sequence. The theories of selfauthorship1 and reflective practice 2 served as guiding principles for an ethnography of each of the
classes. These theories are meaningful to students of many disciplines, are relevant to the
development of innovators, and have implications for the future design and effectiveness of the
minor. Furthermore, the structure of the minor will be situated in a framework of “academic
plans in sociocultural context,” as described by Lattuca and Stark 3. This framework models the
interactions between faculty, learners, instructional resources, assessments and other factors
relevant to the “shape of the curriculum” within an educational environment. We chose this
framework to situate the findings from an ethnographic study of the three core courses.
A protocol that references reflective practice and Baxter Magolda’s Learning Partnerships
Model, which is based on self-authorship, was developed for ethnographic classroom
observation. The collected data will help us better understand the educational environment and
educational processes3, as well as the actors situated within them. In this paper, we offer an
analysis of pilot data to better understand how the classes might align with desired outcomes such as student development of self-authorship, reflective practice, and capacity for innovation.
Using this analysis, we identify possible implications for (a) adjustment of academic plans, and
(b) evaluating and adjusting the educational environment, both described by Lattuca & Stark’s
model.
Introduction / Purpose Statement
General education is a core component of developing well-rounded students 4, but it can
be challenging to figure out how to make these classes meaningful for students. In recent years,
Virginia Tech recognized that many students viewed their general education requirements as
a checklist to complete, picking classes that fit in their schedule or were known to be easy.
Students did not seem to connect their general education courses with their major or future
career, they were just requirements to meet along the way to their goals. To address these
challenges, Virginia Tech is implementing a new general education curriculum called
Pathways to General Education. In the new format, students will have multiple options, or
Pathways, to choose from to fulfill their general education requirements. One of these options is
to complete a Pathways Minor: an interdisciplinary minor that covers several general education
learning outcomes that is centered around a common theme. The goal of pathways minors is to
help students 1) develop their general education skills through classes that are related to and
build on each other in an intentional way and 2) reflect meaningfully on how these classes
connect to their majors and future careers.
This paper will explore the educational environment demonstrated in a three course
sequence that makes up the core of a Pathways Minor in Innovation. The Learning Partnerships
Model, based on self-authorship theory, will be our primary guide for understanding this
environment, and will be used to inform an ethnographic protocol. In addition to using the
ethnography results to further develop the minor, we will present the results to contribute to the
understanding of innovation as well as curriculum development.

Background
As the Pathways to General Education program was introduced, faculty members were
invited to propose pathways minors. Faculty in multiple disciplines were already collaborating in
developing classes on the topic of innovation, and took the Pathways initiative as an opportunity
to turn three existing courses into a pathways minor. Faculty in the departments of Engineering
Education, Science and Technology in Society, Management, and Industrial Design have since
worked through the minor development process and submitted the minor to governance for
approval. This development process included identifying which general education learning
outcomes (provided by the Pathways team) would be met in each of the three core courses,
selecting electives, creating an assessment plan, and developing the capstone experience for the
minor. This process represented cross-disciplinary work far beyond that required for the
traditional general education model, which resulted in both benefits and challenges. We believe
that the resulting minor will benefit students through the interdisciplinary perspectives and
experiences that if offers. On the other hand, developing and getting such a minor approved in a
system built for disciplinary work was challenging, particularly in engineering departments
where general education courses have never been offered. The process of developing the minor
and assessing its core courses is described more fully in another research project presented at
ASEE 20175.
The Innovation Pathways Minor (IPM) is for students who want to develop as innovators
in an interdisciplinary context. This minor provides a core sequence of classes with opportunities
to practice these skills, as well as elective credits for students to pursue their personal interests.
This minor also fills a unique niche by helping students expand their entrepreneurial ideas
through customer discovery and business model activities. At the end of the minor, students will
have a capstone opportunity to unite their skills in innovation with what they have learned in
their major. The minor requires students to complete 18 credits of coursework, the majority of
which will count towards their general education requirements. The 12 credit hours of required
courses for the minor are:
·

STS 2254: Innovation in Context

·

ENG 2094: Create! Ideation for Innovation

·

MGT/ENG/IDS 4094: Startup: Commercialization of Innovation

·

ENG 4104: Innovation Capstone

Innovation in Context uses readings, discussion and course projects to help students
explore critical perspectives of innovation and what it means to be an innovator. In Create!,
students engage in process of ideation, customer discovery, and critique to explore opportunity
spaces and user experiences and to design their own innovations. The Startup class gives
students the opportunity to work on innovative, real world commercialization projects. The
Innovation in Context course was recently developed for the IPM and had only been taught once
before. The Create! and Startup courses, on the other hand, had been taught “under the radar” by
various faculty for the past five years 6. The university-level support for a “pathway” program
catalyzed the effort to bring the courses together in a cohesive minor. Thus the design and
assessment of the courses occurred at different stages, and faculty collaborated across current
and past instructors to capture the strengths of various instructional theories and practices.

In addition to these core classes, students must also complete a minimum of 6 credits
from a list of approved elective courses. At the end of the minor, students will take either the
Innovation Interdisciplinary Capstone or an in-major capstone course within their major. As a
part of the Pathways to General Education, the IPM will help students make progress towards
their general education requirements for the following learning outcome areas:
·

Critical Thinking in the Humanities (3 CR – 50% of required credits)

·

Critique and Practice in Design (6 CR – 100% of required credits)

·

Reasoning in the Social Sciences (3 CR – 50% of required credits)

·

Quantitative and Computational Thinking (3 CR – 33% of required credits)

·

Other outcomes based on student selection of electives

Literature review
Educational environments
Educational environments are important because they greatly influence the learning that
happens in the classroom, even outside of explicitly defined educational structures. Moreover,
the educational environment has a significant role in determining how those structures are
defined. In his mixed methods study, Strayer found that there were statistically significant
differences in students’ perceptions and preferences for the environment of a mathematics
classroom, based on whether the class was traditional or inverted 7. The educational outcomes of
their academic achievement and persistence may be negatively affected by student’s perceptions
of the educational environment as ostracizing or “chilly” 8–10. In their study of science faculty
implementing new practices, Henderson and Dancy identify many situational barriers to
changing instruction practices, including departmental norms, and lack of instructor time 11.
We turn to Lattuca and Stark’s model of Academic Plans in Sociocultural Context in
order to better understand the relationships between educational environment and the features of
curricula3. A diagram of the framework is shown in Figure 1.

Figure 1: Academic Plans in Sociocultural Context3
Lattuca and Stark’s framework foregrounds the fact that academic plans are implemented
within a sociocultural context3. The academic plan is created, and sometimes designed, to meet
the needs of multiple stakeholders. Traditionally, measurement of educational outcomes has the
primary purpose of demonstrating these educational outcomes to external stakeholders, like
accrediting agencies. However this measurement is also part of the process of meeting those
goals. Lattuca and Stark’s model includes three assessment cycles, paths A, B and C, shown in
Figure 13. These three pathways function very similarly to “control loops”, as they use outcomes
to adjust academic plans to provide new outcomes.
Path A adjusts the academic plan without changing the educational environment.
Assessment can point to where students are not meeting educational objectives, and adjustments
to the curriculum will result. Path B is the adjustment of the surrounding educational
environment, without which there are limits to the degree to which academic plans can be
effective. Path C describes how educational outcomes can be used to affect the internal and
external factors outside of the immediate educational environment. For current work describing
the process of using assessment to make adjustments following these paths, see the paper by
Davis et al 5.
This paper focuses on the educational environment that surrounds the Innovation
Pathways minor. Our intent is to understand that environment using classroom research, and use
insights from that research to inform future adjustments to the minor and the environment (path
A and path B).

Defining Innovation
It is important to define innovation if we are to investigate the ways in which an
educational environment affects innovation and if we are to design an academic plan to inspire
innovators. However, there is no single accepted definition of innovation. Some define
innovation as a personal characteristic of individuals within organizations, diametrically opposed
to “adaption”14. Others define innovation as the capacity for students to demonstrate particular
skills, and they become innovators as they develop self-efficacy in those skills12 Still others define
innovation as a necessary trait for an organization to produce new and impactful goods and
services13.
In our definition we accept that innovation is closely related to creativity. Innovation and
creativity can be grouped together as goals for general education 15, and, often, creativity is
defined as a necessary precursor for innovation. Insights into creativity can also provide insight
into innovation as an individual trait.
One aspect of creativity that influences our definition of innovation is the notion that
there are multiple (plural) creativities 16. Another way of putting it is that “there is no single recipe
for making [creativity] happen” 17. Craft asserts that our efforts to educate creative individuals are
limited by failing to recognize that creativity and its significance is context specific, rather than
having an absolute definition 18. However, though creativity may be context bound and plural, it’s
origins can partially be accounted for in cultural and environmental factors 15,17. Along this line,
Rank, Pace and Frese discuss how Hofstede’s dimensions of culture may have a demonstrable
effect on creativity and innovation as a psychological process 19. The importance of culture and
context in the development of creativity is what directs our attention to educational
environments.
We recognize the ability to solve complex, unique, and relevant problems from
unconventional perspectives as a significant aspect of innovation – and we find that selfauthorship and reflective practice provide key insights into the development of students who can
innovate.
Self-Authorship, reflective practice, and innovation
In our ethnography and resulting design of the IPM, we use Baxter-Magolda’s Learning
Partnerships Model (LPM), as well as Schön’s theories of Reflective Practice to guide our
understanding of innovation, as well as general education. Self-Authorship, which informs the
LPM, has been used as a lens to understand creative ways of knowing in engineering 20 and is
also considered an important goal for liberal education 21. Reflective Practice describes how a
departure from narrow, well-established, so-called “rigorous” approaches to learning and action
allows for complex problem solving22. Interestingly, these two theories overlap significantly
when describing the learning necessary for developing the kind of problem solving necessary for
innovation. They prompt us to be concerned with “how people think, rather than what they
think”23. We adopt these approaches to shape the learning objectives of the courses, and
ultimately the educational environment we construct for the IPM, while still allowing for plural
“creativities”.
Self-Authorship is a framework explaining the intersection of multiple dimensions of
development (cognitive, intrapersonal, and interpersonal), which reinforce each other. The
framework describes multiple stages of meaning making based on one’s development. In the

stage of external formulas, the individual relies on others for determining their identities, the
nature of their relationships, and even what counts as valid knowledge. In the stage of selfauthorship, one’s identity is negotiated from multiple intersecting identities and one’s own set of
core values. Self-Authors, when presented with claims about what is true, compare those claims
to what they already know. In general, self-authorship describes the potential for individuals to
be aware of, and committed to acting upon, their internally defined values rather than externally
defined formulas21. The third stage, crossroads, lies in between these two stages, when an
individual begins to discover their own internal values and challenge external formulas.
Self-Authors have the capacity to think critically, analyze data beyond the surface level,
situate their knowledge and work in context and “negotiate competing interests to make wise
decisions”1. Self-Authorship also provides necessary support for integrative thinking, because
accepting responsibility for constructing knowledge allows individuals to negotiate mismatches
between paradigms of thinking in order to integrate them (as opposed to relying on external
guides for integration)24.
Reflective practice is a process by which professionals understand and solve problems
without constantly adhering to a body of established knowledge. Reflective practitioners perform
reflection-in-action, engaging in problem solving not just with the intent of exercising their
established disciplinary knowledge, but also with an openness to learning new things about their
problem. About the value of reflection-in-action, Schön had this to say:
“Reflection-in-action has a critical function, questioning the assumptional structure of
knowing-in-action. We think critically about the thinking that got us into this fix or
opportunity; and we may, in the process, restructure strategies of action, understandings
of phenomena, or ways of framing problems.” 22 P.28
Without reflective practice, the individual practices “technical rationality”, where they are
intent on falling on the “rigor” side of a false dichotomy between “rigor” and “relevance”.
While innovation can be defined as a set of skills12, by focusing on self-authorship and
reflective practice, we are attempting to account, in part, for the mindsets, identity, and more
generally, meaning making, that may be responsible for innovation. Self-Authorship - the ability
to integrate and express internal values instead of conforming to externally imposed formulas,
and reflective practice - the orientation to problem solving that can question the assumptions of a
discipline, both result in the ability to look beyond formulas and solve complex problems
without precedent solutions.
The relationship between these theories and innovation are not new. Self-Authoring
engineers construct new definitions of what it means to be an engineer, which opens up creativity
in their work20. Taking the stories in A Whole New Engineer as an example: when students are
able to develop and trust internal criteria for what is important to them, and are able to tolerate
the uncertainty inherent in challenging models of authoritative knowledge, students can engage
in innovative activity25. Schön gives many examples of professionals being able to approach new
and complex problems because of their ability to depart from established knowledge, and their
ability to redefine problems 22. Also, the plural nature of creativity may result from its partial
grounding in an individual’s subjective meaning making and set of values. In her critique of the
conceptualization of creativity in education, Saunders argues that “creativity…is stimulated by
the encouragement of vivid inner lifeworlds, a sense of imaginative interiority and a sensuouslyfelt subjectivity” 26, calling self-authorship to mind.

Baxter-Magolda explains that the movement to self-authorship depends both on personal
characteristics as well as environmental context 1,21. She summarizes the connection between
these two factors with the LPM, meant to develop the self-authorship of students. In order to
develop students self-authorship, one must create educational experiences that:
a) validate students’ ability to know,
b) situate learning in students’ experience, and
c) define learning as a mutual process.
The model challenges learners to construct their own meaning of situations. In action, the
LPM is meant to “propel students toward self-authorship by creating contexts whereby formulas
for success are not readily available” 27. These environments usher students into self-authorship
by disrupting their reliance on external formulas. Schön echoes this claim in his recommendation
for centering learning on student’s construction of knowledge by coaching, rather than teaching.
Both Baxter-Magolda23 and Schön22 discuss the need for working with and developing a
student’s existing meaning making, instead of imposing meaning making onto them. In our
conception of innovation, students become innovators when they are freed from thinking with
stereotypes and freed from unilaterally seeking approval from their relationships with others, and
instead can develop the capacity to construct their own knowledge, identities and relationships.
Methods
For our research in understanding and reporting on the educational environment in which
the IPM classes were situated, we relied on ethnographic observation. Ethnography provides
researchers with the opportunity to understand and develop their own naturalistic interpretations
of cultural groups and social systems 28, and has been used to understand important constructs
such as engineering identity 29, engineering design 30 as well as curriculum innovation31. In
addition to developing understanding of self-authorship and reflective practice in the educational
environment, classroom research using ethnographic methods also plays a role in the scholarship
of teaching in learning3. It allows researchers to connect theory to experience, and share the
discoveries within classrooms to reach larger audiences to improve practice.
Participants
The participants in this study were students in the Fall 2016 offerings of the core courses
of the minor. All courses included students across the freshman to senior levels. The student
population in the Innovation in Context class included 6 women, 22 men, with the majority of
students (16) in engineering majors, and the rest distributed across business, science and
humanities majors. The student population in the Create! class included 4 women, 5 men, across
engineering (5), science (2), and industrial design (2) majors. The student population in the
Startup class included 22 women, 28 men, with the majority of students (30) in architecture or
industrial design, 10 in engineering, 7 in business, and others in science or journalism majors.
Data Collection
Our research protocols and data management plan were approved by the Institutional
Review Board of Virginia Tech. A research protocol was developed to focus the attention of
the ethnographer on topics of interest, shown in appendix A. To achieve this goal, one researcher
was assigned to collect data in all of the three core classes for a semester as a participant
observer. The researcher writing the literature review did not collect observational data, in order

to maintain a quality of cognitive distance between the theory and data collection (called
bracketing) that improves trustworthiness32.
Once the class was informed of the observations, and consent was obtained from
students, the observer began attending classes, collecting observational data in the form of notes
typed on a laptop and digital photographs. The observing researcher would also write reflective
memos after each observed class. The observer held short conversations with students during the
class, and developed rapport with the students. Photographs were collected inconspicuously,
through a webcam on the back face of an open laptop. All observational data was anonymized,
and students that did not give consent were not photographed. Of note, the observing researcher
was a teaching assistant in the Create! class.
Data Analysis
The data was primarily coded by two researchers through multiple rounds of coding, with
regular deliberation during the process of coding to improve trustworthiness. The coding process
was similar to that described by Goetz and LeCompte for “reducing” ethnographic data 33,
starting with open coding and then proceeding to constant comparative coding. The first round of
coding was provisional, in part guided by the observational protocol, but with openness to the
emergence of new codes34. The second round was informed by the researchers’ experiences in the
classes and compared to the themes drawn from the educational literature review. After coding,
all three researchers met to discuss the interpretations and conclusions drawn from the coded
data.
Results
Themes identified through the data collection and coding process were organized into
narrative threads that describe several central concepts in the Learning Partnerships model as
observed in each of the three courses. While the ethnographic protocol focused the attention of
the observer on 5 main themes (Exchange of Experiences, Learning Innovation, Sharing the
Floor, Use of Space, Conflicts and Harmony), the analysis grouped the results of the observation
somewhat differently. Exchange of Experiences and Learning Innovation are generally
summarized by themes of co-learning, and the Use of Space in the classroom was subsumed into
the theme of sharing the floor. Conflicts and Harmony shifted to the theme conflict, which
allowed for a discussion more closely aligned with Baxter-Magolda’s work. Themes discussed in
this narrative of learning in a curricular design process include co-learning, conflict, and sharing
the floor, and were common in each of the courses.
Innovation in Context
In the first introductory class, instructors encouraged co-learning through a Socratic style
of questioning that challenged students to engage in critical inquiry. Reframed, this approach is
known as “critical participation” and encourages students “to explore the values and
consequences of the innovation alongside the practitioners they study” 35. Conflict was a
productive mode of meaning-making in the course, since it became a norm of in-class debates in
which the instructors guided students to resist the temptation to embrace a single, immediately
apparent “right” answer. In other words, the answers for individuals and teams did not rely on
external formulas. However, this style was at times competitive and debate was often cut off.
Everyone, including the instructors, was competing for time, and sharing the floor was especially
critical in these classes. The instructors challenged students to use tools of inquiry to construct

their own definitions of innovation by using readings that introduced students to different ways
of thinking about concepts, and then using these tools to examine examples of innovation and
reflect on how they might fit into pre-established categories. Within and across teams, students
used the same tools to arrive at different answers, and learned further through comparing these
answers. In this context, debate and more specifically dialectical argument as a pedagogical tool
appeared to support a learning partnership approach in which both student and instructor views
were used to construct a definition of innovation that the class converged on.
In all three courses, the ways that instructors and GTAs shared the floor served as
potential models for collaborative behaviors, for example, in terms of who can navigate the floor
and how. In the first introductory class, the instructor and GTA were co-instructors who
frequently engaged in cross-talk that at times was tense, though in a way that reflected the high
value of critical inquiry in their home discipline in the humanities. The navigation of the floor in
this class was challenging not only because of inquiry and debate being modeled by instructors
as the norm for communication, but also by physical manipulation of space. The instructor and
GTA continually rearranged the tables and chairs so that each class meeting rearranged the floor
and literally introduced a different perspective of the course for each meeting of the class.
Create!
Co-learning in the second introductory course offered students minimal structure, and
extremely few instances of knowledge delivered as “facts”. In terms of sharing the floor, the
class was run in more of a Platonic fashion; although the floor was often opened up with
questions, the students were urged to traverse an ambiguous space between the ideal and the
pragmatic. For example, in the first week of class a guest instructor encouraged students to be
creative in a reflexive fashion of being both “aspirational” (idealistic) in their ideas but also
grounded (rationalistic) by seeking knowledge from different environments. The class would
regularly feature guests that would bring new perspectives, and serve as co-creators, consultants
and occasionally as facilitators. Guests would return for multiple classes and had a significant
impact on student projects in that way. As opposed to the other two courses, the students were
not required to read rigorous texts.
When offered the floor in this unstructured space, students often didn’t take it. In this
loosely structured introductory course, at a point when students were accustomed to structured
classes, they were reluctant to take the floor, especially when asked to do so according to their
internal values. Without practice in this kind of interaction, and without a well-defined path to
success, a perceptible level of discomfort existed. Instead, the activities served to push students
to engage in divergent thinking, with a focus on generating multiple perspectives on a
problem/opportunity space. This type of learning environment resulted in a crossroads between
external and internal values that promoted a conflict for most students. The conflict may have
been so great that it overshadowed learning in the class. Although students chose their projects
related to their internal values, they struggled to invest fully and bring their embedded,
discipline-related internal values to their team project. In terms of professional identity, students
take this course at the point when they are starting to negotiate between their professional and
personal selves, and the uncertainty embedded in the pedagogy during this semester resulted in
an atmosphere of sustained tension and hesitation throughout much of the course.
The floor modeled by the instructor and GTAs was less hierarchical than the other two
courses. The GTAs participated both as instructors and as students in many of the in-class

activities. The GTAs also coached students. They would circulate between teams during
activities providing their insight while encouraging students to set their own goals and develop
their own understandings of material. The instructor worked mainly as a facilitator, introducing
but not marshalling activities, including critiques and guest instructor visits. The critiques were
modeled on a method that prioritizes respect for the artist who is sharing their work, and
emphasizes non-confrontational feedback processes in which the presenter chooses what kind of
critique they would like to hear 36. In terms of physical space, the chairs and tables would be set
up by instructor and GTAs when students arrived, then students would be able to restructure
space according to the activity planned for the day. As in the first introductory course, students
often worked with their groups using supplies from the art cabinet at their tables and on the
whiteboards. Although we did not employ Gerber’s survey to measure Innovation Self-Efficacy
(ISE)12, in many ways the students dispositions reflect signs of low self-efficacy. However, the
ISE indicators reflect the types of activities taught in the class, and students slowly acclimated
throughout the semester in an arc that could be further explored through the lens of self-efficacy.
Startup
If the first two introductory courses straddled the line between Socratic and Platonic
approaches, the advanced course might be characterized as Aristotelian. As a co-learning
environment, the advanced class instantiated the other end of the pedagogical spectrum: the
students were treated as professionals, were given responsibility for a real-world technology
transfer project, and were expected to collaborate with faculty and participants from the nonacademic community. Co-learning was not as evident in the lecture-structure of the class, in
which the instructors consistently delivered knowledge as established facts. Like Create!, the
class featured guests, but generally those guests wouldn’t keep up with the state of student
projects, their role usually being defined as lecturer for a single class. However, throughout the
course, the instructors did encourage peer-like relationships with local entrepreneurs and
university-faculty inventors. Although co-learning between the students and the instructors was
not foregrounded, the central team-based projects did promote co-learning between students in
their teams and with experts and mentors outside of the class. In terms of conflict, this course
may have helped students the most in navigating crossroads of following internal values over
external models, as well as persevering in the face of uncertainty--they learned to continue on a
project without a clear plan, and they learned to resist outside structures to get to their goals.
In terms of sharing the floor and use of space, the instructors in the advanced course were
the gatekeepers of the floor in this class. All of the student’s questions, for example, had to go
through the instructors, and this was reinforced through the use of physical space. Although
students sat around tables with their team, the overall structure of the classroom was always set
up lecture-style, with the speaker and podium at the front. When student teams presented, the
instructors and GTAs sat in the front row, where they had to turn around in order to see the
audience. From this position they commanded the floor. Even in the team presentations, the
instructors controlled the Q&A sessions. Since they were in the front and facing the front, they
often did not notice when people in the audience had their hands raised, which resulted in either
the question being ignored or forcing the presenting team to be brave enough to override the
instructors and call on audience members to ask their questions. This act, through a learning
partnership lens, is tantamount to taking the floor from an authority figure. In the course this
hierarchical structure may have led to tighter teams in which students learned to self-author and

independently collaborate. However, this hierarchical obstacle also may have restricted the
amount of co-learning that can happen between the different teams in the class.
Discussion
The results from this study may inspire “more” learning partnerships, but are primarily
meant to discover how learning partnerships may already be formed in the environments that
faculty are creating and enacting in their classes, and enhance those existing partnerships. We
found that learning partnerships and contexts for the development of self-authorship were present
in all of the classes, though each with their own mode. In addition to different learning
partnerships in each class, the classes also framed innovation with multiple definitions,
sometimes shifting definitions within classes. In particular, the Innovation in Context class
framed innovation from multiple perspectives in order to compare and analyze the definitions
and their origins in cultural, economic and historical context.
In framing the course narratives in terms of three great early philosophical traditions, we
have indulged in a potentially useful metaphor of how learning could progress in our curricular
design. Through challenging Socratic inquiry, the first introductory course immerses students in
a critical mode of inquiry to doubt and question as one investigates the world and one’s place in
it, with a goal of doggedly pursuing an elusive and form-changing truth. The second introductory
course, on the other hand, dares students to have enough faith in the ideal to be aspirational but
also to use strategies for mapping back to rational, pragmatic activities. Finally, the advanced
class situates this awareness of one’s agency within the social realm, in projects that require
critical inquiry, creative thinking, and, ultimately, innovative practice.
Adjustment
Even though learning partnerships were present in each class, there is room for
improvement and adjustment of these core classes, as well as room for development of the rest of
the minor. We turn to Lattuca and Stark’s model of academic plans in socio-cultural context to
guide our insights to action, using the ethnography results to adjust the academic plan and the
educational environment along the pathways described by the model 3.
Following path A, adjusting the academic plan, we will use the insights from the
ethnography to develop a set of ePortfolio assignments that run through the core classes of the
minor. The ethnography points to the need for integrative learning, given that multiple definitions
of innovation and the multiple modes of learning are present throughout the classes, and
ePortfolio can provide that integrative learning 3,37. The ethnography also helps us decide which
assignments to encourage students to include in their construction of the ePortfolio, because
observation gives us insight into which parts of the class need to be integrated. The ethnography
serves as a basic research platform for designing ePortfolio pedagogies, while factors like limits
on instructor time and the course learning objectives serve as design constraints.
More directly, results from the ethnography provide insight into sites in the educational
environment that need to be adjusted (path B). Influenced by the writings of Schein, following
Lewin, we can plan for a process of “unfreezing”, “changing” and “refreezing” cultural
fixtures38. Our ethnography is part of “unfreezing”, as we provide our reasoning in determining
what needs to change. We have held and will continue to hold debriefings with the faculty
teaching the core courses in order to open lines of communication about our understanding of the

minor and to discuss course-level and program-level assessment outcomes. The general areas of
discussion based on this study are


Allowing for more debate in the Innovation in Context class, given that the primary
learning partnership was comparison of interpretations between students.



More structure and scaffolding for the realistic pathways through the Create! class, given
that the lack of external formulas may have promoted conflict that was received with
resistance, though conflict is appreciated to a degree.



More scaffolding of teamwork in Startup, given that the primary learning partnership was
within teams working on projects and interpreting the lessons of the class.

Kerns and Watson discuss the process of change within the context of engineering
education organizations, and describe many kinds of resistance that highlight how difficult
change can be 39. Though we can attempt to wield our understanding in order to overcome
resistance and accomplish change, Lewin also asserts that we cannot fully understand an
organization until we have tried to change it38. Shifts in the culture of the minor that create an
innovation supporting context will require multiple iterations – with each attempt at change
meeting resistance and providing more insight into that context.
Future Work
As Abes et al. discuss, self-authorship a does not provide an entire description of an
individual’s meaning making24. It is important to note that, while we do use these theoretical
lenses to understand how each class may inspire innovation, we do not presume all self-authors
or reflective practitioners to be innovators, nor vice versa. This is especially the case when
acknowledging the potential for multiple pathways towards innovation. There are other
frameworks that can aid in understanding how students develop as innovators. Self-efficacy of
innovative skills may influence the development of student capacity for innovation by mediating
engagement with class activities 12, as is suspected to be the case in Create!. The theory of the
Zone of Proximal Development (ZPD) frames how students are granted learning opportunities
through social factors in a given environment, and this may be a pathway to becoming an
innovator40. The ZPD may be particularly important in Create!, where students struggled with
the lack of external formulas that can function as scaffolding.
While performing this ethnography, we also collected quantitative assessment data,
reported in another conference paper 5. Future work will draw new and deeper conclusions from
combining of these two sources of data. As Lattuca and Stark describe, the process of program
assessment will require more iterations of classroom assessment, more discussions with faculty,
and possibly more studies of the educational environment in order to drive the observed
outcomes of the class closer to the desired outcomes of the class. Future published works will
describe the process of designing a coherent ePortfolio sequence that encourages integrated
learning, development of self-authorship and reflective practice, and the building of student
capacity for innovation. The results of these classroom studies will also be leveraged in our
design of the capstone course for the IPM, helping us make decisions to nurture learning
partnerships and perform authentic, useful and flexible assessments of students and faculty.
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