2021 ASEE ANNUAL CONFERENCE (=

Virtual Meeting | July 26-29, 2021 | Pacific Daylight Time

Paper ID #34405

Shock to the System: How a Teaching and Learning Model Held up in a
Global Pandemic

Jes Barron P.E., United States Military Academy

Jes Barron is an Assistant Professor in the Department of Civil and Mechanical Engineering at the United
States Military Academy, West Point, New York. He holds a Bachelor of Science degree in Civil Engi-
neering from West Point (2009), a Master of Business Administration from Oklahoma State University
(2015), and a Master of Science degree in Underground Construction and Tunnel Engineering from Col-
orado School of Mines (2018). He is a licensed professional engineer in the state of Texas. His research
interests include underground construction, tunnel engineering, engineering mechanics, engineering edu-
cation, productivity, and creativity.

Col. Jakob C. Bruhl, United States Military Academy

Colonel Jakob Bruhl is an Associate Professor and Civil Engineering Program Director in the Department
of Civil and Mechanical Engineering at the United States Military Academy, West Point, NY. He received
his B.S. from Rose-Hulman Institute of Technology, M.S. Degrees from the University of Missouri at
Rolla and the University of Illinois at Urbana/Champaign, and Ph.D. from Purdue University. He is
a registered Professional Engineer in Missouri. His research interests include resilient infrastructure,
protective structures, and engineering education.

Lt. Col. Brad C. McCoy, United States Military Academy

Brad C. McCoy is a Lieutenant Colonel in the U.S. Army, and currently the Director of the Center for
Innovation and Engineering and an Academy Professor in the Department of Civil and Mechanical En-
gineering and at the U.S. Military Academy (USMA). He holds a BS degree in civil engineering from
USMA (2001), and MS and PhD degrees in civil engineering from North Carolina State University (2011
and 2019). Brad is a licensed Professional Engineer (Missouri). His research interests include sustainable
infrastructure development, sustainable construction materials, and engineering education.

Dr. Brock E. Barry P.E., United States Military Academy

Dr. Brock E. Barry, P.E. is the Director of the Civil Engineering Division and Professor of Engineering
Education in the Department of Civil and Mechanical Engineering at the United States Military Academy,
West Point, New York. Dr. Barry holds a Bachelor of Science degree from Rochester Institute of Tech-
nology, a Master of Science degree from University of Colorado at Boulder, and a PhD from Purdue
University. Prior to pursuing a career in academics, Dr. Barry spent 10-years as a senior geotechnical
engineer and project manager on projects throughout the United States. He is a licensed professional en-
gineer in multiple states. Dr. Barry’s areas of research include assessment of professional ethics, teaching
and learning in engineering education, nonverbal communication in the classroom, and learning through
historical engineering accomplishments. He has authored and co-authored a significant number of journal
articles and book chapters on these topics. Dr. Barry is the 2020 recipient of ASEE’s National Outstanding
Teaching Award.

Dr. Rebecca Zifchock, United States Military Academy

Dr. Rebecca Zifchock joined the faculty at the United States Military Academy in 2010 after receiving
her bachelor’s degree in Biological and Mechanical Engineering at Cornell University, and master’s and
Ph.D. degrees in Biomechanics at the Pennsylvania State University and the University of Delaware,
respectively. She also completed a post-doctoral fellowship at the Hospital for Special Surgery. She
has over twenty years of research experience in the field of lower-extremity biomechanics, and has 23
peer-reviewed journal publications and over 60 conference proceedings. She has taught as an instructor,
adjunct professor, and guest lecturer in five major universities, including Columbia University, Sacred
Heart University, and New York Medical College.

(©American Society for Engineering Education, 2021



2021 ASEE ANNUAL CONFERENCE (=

Virtual Meeting | July 26-29, 2021 | Pacific Daylight Time

Paper ID #34405

Lt. Col. Margaret Nowicki, United States Military Academy
Lt. Col. James E. Bluman, United States Military Academy

Lieutenant Colonel James Bluman is currently an Associate Professor in the Department of Civil and
Mechanical Engineering at the U.S. Military Academy at West Point. He has served the United States
Army for over 20 years as an officer and Army Aviator. He is a graduate of West Point (B.S. in Mechanical
Engineering), Penn State (M.S. in Aerospace Engineering), and the Univ. of Alabama in Huntsville (Ph.D.
in Mechanical Engineering). His research interests are in the flight dynamics of VTOL aircraft and UAVs
and innovative teaching methods.

Col. Brad Wambeke P.E., United States Military Academy

Colonel Brad Wambeke is the Civil Engineering Division Director at the U.S. Military Academy, West
Point, NY. He received his B.S. from South Dakota State University; M.S. from the University of Min-
nesota; and Ph.D. from North Carolina State University. He is a member of ASEE and is a registered
Professional Engineer in Missouri. His primary research interests include construction engineering, lean
construction, and engineering education.

(©American Society for Engineering Education, 2021



Shock to the System: How a Teaching and Learning Model Held up in a Global
Pandemic (Work in Progress)

In the late 1990s, the Department of Civil and Mechanical Engineering at the U.S. Military
Academy (West Point) formulated a teaching model which guided the training of new faculty.
The model served faculty well as they provided instruction and developed learning activities.
The model remained unchanged for about 15 years until a team of faculty conducted a
methodical review of the literature, reflected on desired outcomes, and deliberated about the role
that this model played in achieving the institution and department’s mission and vision. The
result was an updated teaching and learning model which was presented at the ASEE National
Convention in 2017. As was emphasized in a previous paper, the faculty believed strongly that
the teaching and learning model be viewed as a living document that must be applied and
regularly challenged, discussed, and updated to ensure it remained relevant.

When the coronavirus pandemic began in early 2020, the institution, which had very limited
experience providing online instruction, sent students home, and switched to delivering fully
remote courses within less than one week. Like most other academic institutions, this was a
significant shock to the teaching and learning environment; faculty rapidly learned new tools and
tried new techniques to teach, engage, and interact with students. After the semester ended, the
department formed teams of faculty to devote a portion of the summer to gathering lessons
learned from the spring term, examining the literature about online education, and providing
recommendations for the fall term. These activities led to discussions about how well the
existing teaching and learning model applied to the vastly different environment of online versus
in-person education. This inspired the faculty to a thorough examination of the living document.

During the subsequent fall term, formal faculty discussions about the model were facilitated.
Topics from these discussions were grouped as follows: (1) aspects of the model that can be
applied unchanged in the online environment, (2) aspects of the model that are difficult or
impossible to apply in the online environment, and (3) ideas that need to be included in the
model to support the online environment. The discussions included topics unrelated to the online
environment, highlighting important aspects of the model that deserve additional consideration.
Results from these faculty discussions will inform a team of faculty that will develop an updated
version of the model in the summer of 2021.

This work in progress paper summarizes the results from the discussions, highlights preliminary
conclusions, and describes future work. This will be of interest to any engineering educator
interested in developing and using a teaching and learning model as a guidepost for themselves
or their department. This will also be of interest to educators desiring a better understanding of
the similarities and differences between in-person and remote teaching.



Introduction
History of the Model of Teaching & Learning

In the late 1990s, the Department of Civil and Mechanical Engineering (D/CME) at the U.S.
Military Academy (West Point) formulated a teaching model which guided the training of new
faculty. The model was developed from theoretical research and served faculty well as they
developed learning activities and provided instruction. The model remained unchanged for about
fifteen years until a team of faculty conducted a methodical review of the literature, reflected on
desired outcomes, and deliberated about the role that this model played in achieving the
institution and department’s mission and vision. The result was an updated teaching and learning
model which was presented at the ASEE National Convention in 2017, shown in Figure 1 [1].
The faculty believed strongly that the teaching and learning model be viewed as a living
document that must be regularly challenged, discussed, and updated to ensure it remains relevant
with the current research and understanding of how people most effectively learn. However, it is
important to note that the model does not exist as a list of best practices—instead, it is a
collection of fundamental components of teaching and learning within which a variety of
practices can be applied.

Model of Teaching & Learning

C&ME faculty manage a student-centered learning experience which includes:

» Knowledgeable, approachable, and enthusiastic instructors who:
* Provide structure for new knowledge
* Clearly articulate learning objectives
« Utilize a variety of learning activities appropriate for the subject matter and level of the course
+ Create positive rapport through engaging interactions with their students
+ Carefully integrate technology to enhance learning
* Increasingly self-regulated and creative students who:
+ Connect new to previous knowledge
* Are inspired for further inquiry
+ Take ownership of knowledge development
« Communicate effectively to a variety of audiences
» Engaging learning environments which:
 Encourage collaborative learning
* Provide physical models, demonstrations, and hands-on learning opportunities
* Provide opportunities to practice and apply new knowledge
* Foster problem-scoping and problem-solving skills development
« Continuous improvement through focused, frequent, and timely assessment of:
« Student learning (by the instructor and by students)
* The classroom environment

In support of the C&ME mission to: educate, develop, and inspire agile and adaptive leaders of
character who design and implement innovative solutions and win in complex environments as trusted

Army professionals.

Figure 1 Model of Teaching and Learning (adapted from [1]).

The four main aspects of the model are instructors, students, learning environments, and
assessments. Each aspect is described as an inspirational vision rather than a checklist of must-
have characteristics. Nearly all the statements within each of the four aspects begin with action
verbs that describe something a person does, or an environment provides. Importantly, the model
is written with positive, empowering language. It articulates what a good teacher does, rather



than a list of things not to do. As with performance-based design, these statements are specific
enough to be clear, but general enough to provide a framework within which faculty can operate
and experiment with new methods.

Other Models of Teaching & Learning

The faculty are confident that this model is valuable and that it, or something similar, could be
adopted by other institutions. It is rooted in the educational literature and has proven effective for
implementation by junior and senior faculty. It was encouraging to find that the D/CME is not
the only program or organization to believe that teaching and learning models are valuable. For
many years the D/CME teaching model was identical to the model used within the American
Society of Civil Engineers (ASCE) Excellence in Civil Engineering Education (ExCEEd)
Teaching Workshop (ETW) [2]. The ETW is a week-long teacher-training program that traces its
roots back to the incoming instructor summer workshop conducted annually within the D/CME
[3]. The ETW became its own separate entity in 1998, and the D/CME and ETW’s teaching
model remained identical until the D/CME undertook the mission of updating its own model in
2017 as previously mentioned.

Since 2017, several other institutions have shared their visions, or models, of effective teaching.
The Colorado School of Mines has a Vision of Highly Effective Teaching that identifies four
characteristics (supportive of students, focused on learning, intentionally designed, and
reflective) that are core to highly effective teaching based on a review of the empirical literature
on teaching and learning. The Colorado School of Mines Vision of Highly Effective Teaching
identifies several other schools that have a form of teaching model, including: the University of
Oregon, the University of Southern California, the University of Michigan (modified from
Carnegie Mellon University), Pennsylvania State University, and the University of Tennessee at
Chattanooga [4].

Shock to the System: Rapid Switch to Remote Teaching and Learning

Like many other institutions, as the coronavirus pandemic swept the globe in the spring of 2020,
West Point sent students home and switched to delivering fully remote courses in less than one
week. Teachers everywhere quickly began learning new tools and trying new techniques to
teach, engage, and interact with students. For most faculty at West Point, there was never a prior
need to use any kind of remote teaching—synchronous or asynchronous. The nature of our
academic institution did not require those modalities. The institution ramped up quickly but did
not have internal resources or a wealth of experience to tap into.

After the semester ended, discussions across the faculty revealed that the influence of the
teaching and learning model was clearly in mind while teaching remotely. Faculty described
challenges maintaining rapport with students through only computer-based interactions. They
shared things they did to engage and inspire students by providing videos of demonstrations or
modifying the constraints on design projects to allow students to use common household items.
They discussed methods used for the first-ever virtually hosted Projects Day—a West Point -
wide, major event every spring term in which teams of seniors present the results from their
year-long capstone design projects. These conversations led to the observation that many



elements of the model for teaching and learning clearly applied in this completely new
environment, but concern was raised that other elements may be impossible to attain, and some
aspects may be incompletely described.

Recognizing that the pandemic would not quickly end, the department formed teams of faculty to
devote a portion of the summer to gathering lessons learned from the impacted spring term,
examining the literature about online education, and providing recommendations for the fall
term. Central to these discussions was how well the existing teaching and learning model applied
in the vastly different environment of online versus in-person education. The faculty in the
D/CME viewed this as an opportunity to assess our model and determine if it was only
applicable to traditional in-person instruction. This prompted the faculty to schedule a series of
formal discussions throughout the fall term to allow a critical review of the model. Because this
review of the model was precipitated by the unique environment in which educators found
themselves, this paper is largely focused on teaching and learning outside of a physical
classroom or laboratory. This new environment may be described as remote teaching, distance

education, virtual instruction, or online learning. As our faculty were new to any of these

modalities, we used these terms interchangeably but soon learned that they are each unique. To
ensure clear understanding, the terms remote, virtual, and online are defined for the purposes of

this paper in Table 1. It should be noted that the faculty in the D/CME conducted remote

teaching, both synchronous and asynchronous, almost exclusively in during the spring of 2020;
thus, many of the other terms in Table 1 are not referenced later in this paper. Table 1 provides a
definition for the various terms we were in use among the faculty.

Table 1 Definition of Terms

Learning

Asynchronous learning occurs without real-time interaction”

Term Definition Source
Remote “contingent continuation of a face-to-face academic course when [5]
Teaching circumstances make it impossible for the class to meet physically”
Distance “non-contingent delivery of a course designed from its origin to use remote | [5]
Education means of instruction”
Virtual “when a course is taught either solely online or when components of face- [6]
Instruction to-face instruction are taught online such as with Blackboard and other
course management systems. Virtual instruction includes digitally
transmitting class materials to students.”
Online “a course that has been developed with the intention for fully online [7]
Instruction delivery. ... The learning experiences and instructional objects in an online
course are typically fully-developed before the start of a semester.”
Synchronous “education that happens in real time” [8]
Learning
Asynchronous | “forms of instruction/learning that do not occur in the same place or time. [8]




Methodology

After the spring 2020 semester ended, the D/CME formed teams of faculty to devote a portion of
the summer to gathering lessons learned, examining the literature about online education, and
providing recommendations for the fall term. Three teams were created to examine the following
topics in depth: (1) Best Practices for Remote Learning, (2) Preparing Faculty to Implement
Remote Learning, and (3) Preparing Safe In-Person Conditions in a Persistent COVID
Environment. The teams were composed of four or five faculty members who had taught in the
previous disrupted semester, were concurrently teaching in the summer semester, and/or were
scheduled to teach in the subsequent fall semester. The faculty members met in their respective
teams over the course of approximately one month and used various techniques to examine the
problem and propose guidance to the department. The teams used surveys of their colleagues
within the department to look inward for best practices and conducted searches of best practices
at other similar institutions of higher learning. Some of the literature was developed just-in-time
to address new challenges posed by the pandemic, but others consulted resources focused on new
student needs or advances in technology that create new opportunities [9]-[11]. At the
conclusion of the month-long period, each team created and presented a product that captured the
key points and lessons learned. These activities led to informal discussions about how well the
existing teaching and learning model applied in the environment of online versus in-person
education.

As the fall semester of AY2021 began, the department convened a series of faculty discussions
to learn from each other’s experience in the previous semester as we prepared for the next
semester which was to be taught in at least a partially remote manner, examine the existing
teaching and learning model through the lens of teaching and learning in a persistent COVID
environment, and identify any necessary modifications to the model based on this recent
experience.

These discussions sought to answer two research questions: (1) How well does the current Model
of Teaching & Learning apply to remote education? And (2) What changes are needed to make
the Model of Teaching & Learning applicable to a variety of modalities?

A mixed-mode research approach centered around three, hour-long formal discussions spaced
throughout the semester. Each discussion had a different principle focus along with specific
questions to address. The facilitator for each discussion completed preliminary research to assist
in framing the discussion questions. All faculty in the department were encouraged to participate,
either in person or remotely, to gather experiences from the more than 35 faculty members with
varying degrees of teaching experience. The first discussion did not occur until after the first two
weeks of class in the fall semester to give all faculty an opportunity to experience teaching in the
COVID environment and focused on identifying elements of the model that faculty were having
the most difficulty implementing in the current environment. The second discussion happened
two weeks after the first and focused on identifying gaps in the model. The third discussion
occurred just past the half-way mark of the term and centered around identifying elements of the
model that needed updating. These faculty discussions, each led by a different faculty member,



challenged the language and student engagement methods in the department’s existing teaching
and learning model.

Primary conclusions from the discussions included:

e New language that challenged conventional thinking on the boundaries and engagement
strategies of the learning environment.

e Many elements of the model were able to be applied in the online environment with little
to no adjustment necessary. The model was rooted in the teaching and learning literature
in such a way that it was largely modality independent.

e Some elements of the model were difficult to apply when the change to a fully remote
online environment was made. While many faculty were able to apply the important
concepts, it was challenging and, in some cases, expensive (from both time and financial
perspectives) to do so.

e Several elements were necessary in the fully remote environment that were not included,
or at least not immediately apparent, in the model.

What from the model has been able to be applied unchanged in the online environment?

Through the discussions, it became clear that there were several elements of the teaching and
learning model that applied in the online environment in the same way as in a traditional in-
person classroom.

Instructors

The need for instructors to provide structure for new knowledge and clearly articulate learning
objectives remained critically important and able to be accomplished regardless of the
environment in which the teaching and learning occurs. An asynchronous lesson benefits from a
structured organization and a clear statement of essential learning objectives just like an in-
person lesson does. By doing so, instructors enable students to connect new to previous
knowledge, another element of the model that applies unchanged in the online environment.

Students

Student ownership of their own learning is another element of the model that can be applied
unchanged regardless of environment. During the Spring 2020 semester, students operating
outside of the traditional classroom environment had to take more ownership for their learning
than they had before the pandemic. The advantages of increased personal ownership were noted
by some members of our faculty as a positive improvement and some discussion focused on how
to maintain this as we return to in-person learning. Faculty also noted that not all students took
ownership of their learning in the remote learning environment. In some cases, this was due to
lack of personal motivation, but in other cases it was because of inadequate access to resources
such as a quiet learning space or internet connectivity. There are likely other reasons such as
anxiety, mental health, or feelings of isolation that could have impacted the students” ownership
and affected their personal motivation; however, this paper does not examine those areas. The



main point, regarding the teaching and learning model, is that students do need to have
ownership of their own learning and that this is even more critical in a remote environment.

Opportunities for students to communicate effectively to a variety of audiences remained much
the same in the remote environment. Writing assignments were submitted electronically rather
than hard copy. Presentations were given using online meeting software such as Microsoft (MS)
Teams. Prior to the Spring 2020 semester, few instructors required students to create video
presentations, but this became a more popular assignment when teaching remotely. In fact,
during Projects Day, an annual event during which seniors present their capstone design projects
to an audience of faculty, students, and project sponsors, all teams were required to create a
video presentation that was streamed and followed by a live question-and-answer session on MS
Teams. The result was an event that was more broadly attended than in previous years as more
sponsors were able to attend remotely and parents of students were also able to join.

Learning Environment

Regardless of the modality of instruction, opportunities for students to practice and apply new
knowledge remained a central element of courses. While instructors had to adjust to electronic
submissions, as opposed to hard copy, the assignments themselves were virtually unchanged.
Problem sets remained the primary way for students to practice what they were learning.

What from the model was difficult to apply in the online environment?

In contrast to above, there are several aspects of the model that were not readily applicable to the
online environment.

Instructors

A tenet of the model is to create positive rapport through positive interactions. Some of the best
rapport development happens in informal and unplanned ways. When students are not physically
present, faculty miss out on the opportunity for pre-class/post-class discussion, popping into the
student lounge to see what students are working on, or even a short conversation in the hallways.
Specific efforts can be made to establish and maintain rapport with students who are online (e.g.
short interviews, having the virtual environment open for several minutes before and after class,
etc.), but faculty agreed that this was much different than building and maintaining rapport in
person. It was noted as particularly difficult when instruction was provided asynchronously and,
in these cases, scheduling individual conversations with students became even more important.
Additional research is necessary to understand proven techniques for building rapport in a
variety of teaching modalities.

Learning Environment

Another tenet of the model of teaching and learning is the utilization of a variety of learning
activities. This recognizes the need for frequent transitions in instructional methods to keep
students engaged. It also allows for better connection with a variety of learning style preferences.
There is a perception among the faculty that a classroom setting provides more flexibility to



transition between learning activities; for example, one can easily move from a large group
discussion, to a demonstration, to small group work at the boards, to individual reflection, and
back to large group discussion. Technology exists to replicate each of those in a virtual setting,
but due to limited experience teaching in a remote environment, our faculty reported that it was
difficult to implement each of these activities in a single lesson. As is true for managing
successful transitions between activities in an in-person classroom, successful transitions in a
remote teaching environment require practice and it is the belief of the faculty that managing
remote teaching transitions requires much more practice than traditional in-person activities.
Additional research is necessary to understand if the same learning effect from these various
activities is achieved when remote. Importantly, identifying proven learning activities that
technology facilitates is important future work.

The phrase “Carefully integrate technology to enhance learning” now seems like an ironic aspect
of the model. Before COVID, this statement felt outdated. It originated from the first version of
the department’s model in the 1990s when educators were concerned about the effect that
computers and electronic slides could have in the classroom. Decades later, many faculty now
seamlessly integrate technology in the classroom to enhance the learning experience. They
capitalize on projected images and videos to help students connect theoretical concepts to the
real world. Faculty use simulation software to assist visualization. Despite this, when COVID
encouraged the shift to virtual education, the explosion of technological tools was overwhelming,
and the statement to “carefully integrate technology to enhance learning” became even more
valid. The COVID environment highlighted the importance of technology as the environment
itself went virtual, but it also became a challenge to keep up with the continuous stream of
application updates and new features. Just like the concern implied from the original statement,
poorly integrated technology becomes a major distraction to learning.

Collaborative learning was also found to be a challenge to implement. Students scattered across
time zones made finding meeting times difficult. Connectivity issues, equipment access, and
software features also complicated the situation. Much progress has been made to improve
virtual collaboration (e.g. breakout rooms, familiarization with shared documents, etc.) but
initially it was quite difficult to implement this aspect of the model.

Providing physical models, demonstrations, and hands-on-learning experiences requires more
forethought and creativity in a remote environment. Not all demonstrations or models achieve
the desired effect as well via a computer screen as they do in the classroom. Many of the sensory
effects are lost when only viewed on camera. Showing crack propagation on the screen is not as
effective as passing around a sample in the classroom. Watching a lab test is not engaging or
effective as students completing the experiment themselves. Consideration had to be given to
items that students may have at home or in their dorms that would help demonstrate a particular
phenomenon. In some cases, students were asked to ensure that they had certain items assembled
and available before a lesson began. In other cases, items were mailed to students in advance
such as small jars of soil or a small bag of K’Nex®.



What is missing from the model considering the online environment?

When assessing the effectiveness of the model as it relates to the online environment, the
D/CME also focused on potential gaps, or missing pieces.

Learning Environment

One of the subcomponents of assessment is that of the classroom environment. In the faculty
discussions, “classroom environment” carried a brick-and-mortar interpretation, whereas
learning environment seemed less constrictive. Word choice led the discussion deeper into what
about the environment should be assessed when pursuing excellent teaching and learning. This is
a topic for further discussion and research to better understand the literature about assessing the
remote or virtual teaching and learning environment. At this point it is unclear if this specific
element of the model will be updated or if it remains applicable as currently written.

An Explanatory Commentary

The model has been widely viewed by faculty from the lens of the one-pager (Figure 1). An
accompanying document, see Appendix A, exists to guide faculty through implementation,
especially during their first year of teaching but is rarely, if ever, mentioned among the faculty
and many members were unaware that this document exited. The guide, referred to as
commentary slides, underpins and provides clarification for the more general language seen in
the model one-pager. While the one-pager has made its way into the department’s new instructor
training, teaching portfolios, and posters throughout the departmental facilities, the commentary
slides have not been as readily accessible or discussed. In analyzing the model in response to
COVID, the commentary slides were remembered and reviewed. The commentary slides provide
greater depth for new instructors understanding and implementing the model for the first time,
but also serve as a guidepost for seasoned instructors searching for greater application and
understanding. They are essentially used to express the totality of careful consideration that the
department put into the model. As the model is updated, so too will these commentary slides.
Doing so will provide a mechanism not just to describe the updates but to also provide an
updated list of literature upon which the model is based.

Next Steps

Since this paper is a work in progress and the D/CME plans to use this assessment of our
teaching and learning model to make any changes, the authors felt a “next steps” section was
appropriate to conclude the paper. Preliminary answers to the two research questions are:

(1) How well does the current Model of Teaching & Learning apply to remote education? In
short, quite well! Nothing in the model proved impossible to implement in a virtual environment
but several elements required additional planning, effort, and/or creativity to employ. The
discussions that took place during the fall 2020 term highlighted areas in which the model may
benefit from improved clarity or updated language.



(2) What changes are needed to make the Model of Teaching & Learning applicable to a variety
of modalities? There may be a few, particularly as related to clearly describing the learning
environment. Initial conclusions suggest that few if any changes are necessary specifically
related to different modalities — instead, the model remains broadly applicable to a variety of
teaching modalities. Additional research to better understand the literature about remote and
virtual instruction is necessary to address this question more completely. It is likely that while
the model itself may remain unchanged in regard to modalities, the commentary slides will
certainly provide references and examples of implementing the model in a variety of modalities
appropriate to our institution.

Over the next 6-8 months, the department will create an ad hoc committee to develop suggested
modifications to the model. These suggestions will not be based only on experiences within the
department. Staying true to the original intent of the first teaching model developed in the 1990s,
any updates must be rooted in the literature. Because our faculty had little experience with
remote, online, and virtual education, we recognize that a significant portion of updating the
model must include rigorous and thorough review of the literature related to this different
environment.

In addition to updating the model, the commentary slides will also be updated and together, the
improved model and commentary is expected to be incorporated into the annual new instructor
workshop beginning in the summer of 2022. The overall assessment has been beneficial in the
continuous improvement process, and the authors feel strongly that having a teaching and
learning model is something all programs should consider adopting if they do not already have
one.
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Appendix — Teaching and Learning Model Commentary Slides

When the Department of Civil and Mechanical Engineering at the U.S. Military Academy (West
Point) published the updated model in 2017, they also created a series of “commentary” slides
which summarized each of the sub-items within the four main categories of the model (e.g.
“Provide structure for new knowledge.”) While these commentary slides have not been as widely
discussed across the faculty as the model itself, they provide important background. Each
provides a concept summary explaining the main idea, lists citations of literature supporting the
concept, and lists examples of how the concept may be applied within the courses our faculty
teach. The original commentary slides are provided in the following pages.

UNITED STATES MILITARY ACADEMY ...provide structure for new
knowledge
Concept Summary: Literature supporting the concept:
Providing structure to new knowledge allows Bransford, et al. (1999)
students to categorize concepts into meaningful Newstetter, W. C., & Svinicki, M. D. (2014)

pieces that can aid in memorization and retention.
Faculty can help students structure new knowledge
in ways that help in problem soclving and recall.
Learning science indicates that experts differ from
novices in the ability to recognize meaningful
patterns of information and structure their
knowledge in ways that indicate a deep
understanding of a subject.

Examples:

+ Instructor uses lesson and course objectives to organize key learning points.

+ Instructor develops a flow chart to discuss problem solving strategies and associated analytical
steps.

+ Instructor helps students classify problems based on overarching principles (Energy, N2L, etc.)

+ Instructor asks students to draw a concept map of a set of concepts to demonstrate how they
have connected the knowledge they have gained.

O UNITED STATES MILITARY ACADEMY .,.clearly articulate leaming
" # WEST POINT. objectives
Concept Summary: Literature supporting the concept:
Learning objectives are statements that clearly Wankat, P. and F. Oreovicz (1993)
articulate what the learner should be able to do after Mager, R.F., and Peatt, N. (1997)
studying the reading assignment, attending the Anderson, L.W. et al. (2001)

class, doing an assigned homework, etc. They must Vos and DeGraaff (2004)

be measurable and help in lesson planning, guiding Alias, M. and Gray, D.E. (2005)
instruction, communicating expectations, and Baldizan, M.E. and McMullin, K.M. (2005)
assessing learning. Nilson, Linda B. (2010)

Svinicki and McKeachie (2011)

Marzano, Robert J. (2015)

Examples (MC300): . . .
4kips Bkips 5 kips
+ List the assumptions used to analyze truss structures. s *E ‘C — h -
+  Calculate the internal force in truss member AB.
+ Design the members of the structural steel truss to withstand
the loading shown in the diagram. L K 7 1 H
oft 9ft B B oft 9ft



UNITED STATES MILITARY ACADEMY

WEST POINT.

...utilize a variety of learning activities
appropriate for the subject matter and

level of the course

Concept Summary:

To appeal to a variety of students, enable the
development of self-directed learning skills, and
maintain interest and excitement throughout a
course, a variety of learning activities is necessary.
These activities should differ from course to course
based on the subject matter and, importantly, based
on the level of the course.

Literature supporting the concept:

Coffield, et al. (2004a&b)
Schraw, et al. (2006)
Prince (2004)

Examples:

+ Al Courses: collaborative learning activities; exercises requiring self assessment of
understanding; require students to explain problem solving solution methods
+ Early Courses: Increasingly complex problems; predict-observe-explain techniques; inquiry

based learning exercises;

Senior Courses: Open ended design problems which rely on information not covered in class;

requiring students to teach other students

UNITED STATES MILITARY ACADEMY

“ WEST POINT.

...create rapport through positive
interactions with their students

Concept Summary:

Rapport deals with the interpersonal phenomena
that exist between an instructor and a student.
Promoting positive emotions, such that the instructor
respects the students as individuals and sees them
as capable of performing well, has been shown to
increase student motivation, enjoyment, and
independent learning.

Literature supporting the concept:

Lowman, Joseph (1995)
Wilson and Taylor (2001)
Feldmann, Lloyd J. (2001)
Vogt, C.M. (2008)

Examples:

« Learn and know student names, interests, where they are from, etc. (student data sheets, interact
beforefafter class, attend extracurricular events as OIC, OR, and/or spectator)

+ Positive Communication; both verbal and non-verbal

« Exhibit Immediacy by being welcoming and approachable in conversations and interactions; being
respectful; making time for Al; fair and objective grading; solicit and respond to feedback

« Opportunities for enhanced interaction exist in the form of capstones, laboratory experiences, and
independent study courses.



UNITED STATES MILITARY ACADEMY ...carefully integrate technology to

WEST POINT. enhance learning

Concept Summary: Literature supporting the concept:

The tools that assist the teacher to teach and the Baepler, Walker, and Driessen (2014)
learner to learn. Advances that help the student to Estes, Welch, and Ressler (2005)

learn on his or her own, help the teacher enhance Educating Future Army Officers for a Changing
the classroom presentation, and help the learner World (2007)

record notes and thoughts so that they can be used deAquino, Allen, Lawton, and Withey (2016)
again for further reflection. Garrison and Kanuka (2004)

National Academy of Engineering (2005)
Bransford, Brown, and Cocking (2004)

Examples:

+ iPads for illustration of concepts during class

+ iPads used in conjunction with online homework submission eliminates paper submissions and
expedites the grading process

+ Blackboard interface for information exchange

+  Video Al

+  Web-based laboratory prep videos

UNITED STATES MILITARY ACADEMY

2 m ...connect new to previous knowledge

Concept Summary: Literature supporting the concept:
The constructivist version of cognitive learning Newstetter, W. C., & Svinicki, M. D. (2014)
theory is the dominant interpretation in instructional Bransford, J. D., et al. (1999)

design. In the constructivist interpretation, the
learner builds new mental models on top of existing
mental models. Instructors may assist the learning
process by making explicit links between new
concepts and those the students have previously
learned and experienced. Increased connections
between new and previous knowledge increases
retention and recall which may contribute to deeper
processing of the knowledge.

Examples:

« Astudent relates the concept of buoyancy to their selection of a larger fishing bobber when they
added additional weight to a fishing rig after playing “will it float” in the classroom.

« Astudent relates the concept of a vibration node to hitting a baseball bat at it's “sweet spot”.

+ Astudent relates the idea of spring stiffness for a cantilever beam to axial bending analysis
learned in their statics course.



UNITED STATES MILITARY ACADEMY

WEST POINT.

...are inspired for further inquiry

Concept Summary:

Inspiration: the process of being mentally stimulated
to do or feel something, especially to do something
creative.

Inspiration enhances a student’s intrinsic motivation
to learn, which encourages lifelong learning and
more meaningful engagement with the course
material.

Literature supporting the concept:

Knowles (1980)
Sheppard et al. (2010)

Examples:

« Encourage students to participate in extracurricular engineering activities and internships that expose them

to real-world projects and build a social network

+ Have students journal about their interest in the course and how it relates to their life
« Schedule student presentations on events, advanced technologies, or personal hobbies that relate to class

material

...take ownership of knowledge

development

Concept Summary:

As cadets develop through the program, they
become increasingly responsible for their learning.
By doing so, they graduate as lifelong learners who
are equipped to learn effectively in formal and
informal ways.

Literature supporting the concept:

Knowles (1980)
Schraw, et al. (2006)

Examples:

+ Al Courses: collaborative learning activities; exercises requiring self assessment of
understanding; require students to explain problem solving solution methods
+  Early Courses: Increasingly complex problems; predict-observe-explain technigues; inquiry

based learning exercises;

+  Senior Courses: Open ended design problems which rely on information not covered in class;

requiring students to teach other students



UNITED STATES MILITARY ACADEMY

WEST POINT.

.communicate effectively to a variety
of audiences

Concept Summary:

Communication is:

the means with which a learner learns,

a learning goal in and of itself, and

a means for demonstrating the depth and quality of
learning achieved (assessment).

Literature supporting the concept:

Male, et. al. (2010, 2011)
Dannels (2003)

Winsor (1996)

Johri, Olds (2014) Chapter 30
Pappas (2004)

Paretti (2008)

Shuman (2005)

Example: Written communication for assessment:

Lab reports, problem sets, and other graded written academic products demonstrate the learner’s

mastery in three areas:
« course content,
« written communication skill, and

+ anunderstanding of how much effort it takes to produce high-quality, thorough, and professional-
appearing written work, and an understanding that such quality is expected always.
If the course constraints allow it, revision of written work should be expected. Instructor or peer

review should provide feedback about grammar, style,

appropriateness for audience.

clarity, conciseness, thoroughness, and

...encourage collaborative learning

Concept Summary:

In collaborative learning, two or more people attempt
to learn a concept together. This important learning
tool can include asking each other for information,
evaluating each others ideas, and others.

Literature supporting the concept:

Pritchard (2013)

Prince (2004)

Stevens, Johri, & O’Connor (2014)
Borrego, Karlin, McNair, & Beddoes (2013)

Examples:

+ Junior faculty: have students work together to solve a problem in class that address low level
learning: solving for an unknown in an equation, following a lab procedure.
+ Senior faculty: have students work together to discuss ideas during class, or work together to

solve open ended problems outside of class.



UNITED STATES MILITARY ACADEMY

WEST POINT.

...provide physical models,
demonstrations, and hands-on
learning opportunities

Concept Summary:

Depth of understanding of theory is promoted when
the learner sees the meaning of the theory.
Observing demonstrations and interacting hands-on
with physical systems solidifies theoretical
knowledge. Observing applications of theory can
illuminate the purpose of the theory. Learners can
see also how assumptions limit the range of
application of theoretical models.

Literature supporting active learning:

Prince, (2004)
Freeman, et al. (2014)

Example: Inverted Pendulum-on-Cart Balance Control

An inverted pendulum on a cart is an unstable system, but it can
be stabilized by controlling the position of the cart. Designing an

automatic balancing control requires a sufficiently deep
understanding of theory and an ability to work hands-on with . [
mechanical and electrical systems. When learners successfully

implement a control, they have developed deeper understanding

than they would by theory alone.

UNITED STATES MILITARY ACADEMY

“ WEST POINT.

|

...provide opportunities to practice

and apply new knowledge

Concept Summary:

Rote learning is one of the oldest and most basic
learning ideas: practice makes perfect. In the
learning environment, practicing knew knowledge
can help induce deep learning and create a strong
foundation on which to build.

Literature supporting the concept:

Skinner (2011)
McSweeney and Murphy (2014)

Examples:

+ Junior faculty: Taking boards, homework problems, and classroom assignments.
+ Senior faculty: Writing assignments with review/revise cycles.
+ New knowledge can be practiced and assessed, without being evaluated.



UNITED STATES MILITARY ACADEMY

WEST POINT.

...foster problem- scoping and -
solving skill development

Concept Summary:

Challenge and enable students to:
Define a problem (given a situation)
Determine criteria for completion/success
Identify relevant physical concepts
Identify and apply assumptions
Deal with ambiguity
Identify and harness resources
Develop means fo check the results

Literature supporting the concept:

Kurfiss, J. G. (1988)
NAE (2004)
ASEE TUEE (2013)

Examples:

« Capstone and Independent study experiences

+ Real-world case studies or design challenges as class projects
+  “Mixin” questions from previous lessons so solution approach is not obvious (most recent material covered

in class)

+ Instructor provides too much or too little information to solve a problem
+  “What size wing(s) would you need to make a minivan fly?” MC312 homework question

...student learning (by the instructor

and by students)

Concept Summary:

Never be satisfied! Instructors should
continuously seek to answer how well are my
students learning? An ideal assessment plan
should offer a means of gauging the effectiveness
of both presentation (by the instructor) and
reception (by the students) of learning objectives.
Assessment should be frequent, timely, and come
in varied form. Consider forms of both normative
(graded) and non-normative assessment. As
learning is a partnership between instructor and
student, seek to incorporate means of student
self and peer assessment into your overall plan.

Literature supporting the concept:

Flavell (1973)

Angelo and Cross (1993)
Black and William (1998)
Estes, et al. (2006)
Spurlin, et al. (2008)

Examples:

+ Graded events (WPR, Writ, Problem Set, Lab Report, EDP)

problem set

Self reflection (having students quantify confidence in solution as part of

Peer review of graded work prior to submission
Mid-course surveys (muddiest point, etc)



UNITED STATES MILITARY ACADEMY

WEST POINT.

...the classroom environment

Concept Summary:

Environment is often just as important is as
content and presentation. Instructors should
continuously assess whether they have
structured their classroom environment in way
that maximizes student learning. They should
understand that this environment extends well
beyond the walls of both their physical virtual
classrooms. The course schedule,
communication mechanisms, pace, collaborative
climate, and instructor access all contribute to
the overall learning environment.

Literature supporting the concept:

Flavell (1973)

Angelo and Cross (1993)
Black and William (1998)
Estes, et al. (2008)
Spurlin, et al. (2008)

Examples:

« Seek student input to shape the environment (Identify how they prefer to

communicate, etc)

« Encourage students to contribute interest material
« Continuously identify and address distractions
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