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Lessons Learned as Lessons Were Learned: Teaching Engineering to a Minority 
Student Population Isolated by Geography but Crowded by Competition for Electronic 
Access (Experience) 

  

Abstract 

This paper will focus and comment on the operational variability introduced to a long-
standing collaborative aimed at an underrepresented population of Native American 
engineering students in North Dakota. The focus of this paper will center on a decade-
long distance-based education collaborative’s resilience to the rapid change incurred by 
the adjustments forced upon education by the 2020 pandemic. The most notable of the 
changes was the shift from having the majority of the student curriculum taught face to 
face (outside of the distance-based pre-engineering program) to suddenly the entirety of 
the learning experience moved online. For this particular program, this included the two-
week Summer Camp experience at North Dakota State University, NDSU, where 
multiple experiences were provided to the participants in an intense context. Some of 
these experiences included: course instruction, time management skills, professional 
development and cohort building. As a result of these unexpected consequences, other 
learners and educators were forcibly crowded into the same teaching mode with 
minimal preparation. This paper will highlight the structure of the pre-engineering 
program’s approach pre-pandemic, its immediate response early in the pandemic, and 
how our faculty and students are learning to adapt and find success moving forward in 
our new normal. The purpose of this article is to describe and relate the initial problems, 
how they were overcome in an established distance education program, and, hopefully, 
provide guidance to those who are learning to navigate teaching and learning in a virtual 
environment. 

Situations discussed will include items such as: student reaction to various instructor’s 
level of competency with the new media, operational constraints on physical access to 
the web, lifestyle chaos and impact on learning, and the potential role of students 
helping students. Data will be presented in the form of persistence rates in various 
courses prior to the spring of 2020 compared to the performance of students in those 
courses in that spring semester. Data will be compared with data from courses taught at 
other institutions of similar size that were not originally distance based. The paper will 
include discussions of: 1) critical activities that may have influenced student reactions 
and outcomes; 2) impact on instructors and learning objectives; 3) suggestions for 
future strategies will be presented and described. 

Dedication:  



As authors, we are a collection of Indigenous and non-Indigenous educators and 
researchers ranging from decades of experience to a graduate student that have come 
together through a pre-engineering collaborative. We live and work on the Land of the 
Oceti Sakowin (Dakota, Nakota, Lakota), Anishinaabe, Nueta, Hidatsa, and Sahnish 
Peoples. We honor the land as sentient, alive before us and continuing after us. 

Introduction and Background: 

 The nature of the SARS-COVID-2 pandemic has sent ripples across educational 
systems on a global scale. Modern media and academic sources have repeatedly 
reported the stress and impacts of an education crisis. Students of all ages have been 
asked to isolate and learn without the social support of their classmates and teachers. 
The grief over the loss of community has been noted and described with reports of 
emotional, mental, and physical distress [1]. The grief being described in the ongoing 
reports equates to a trauma, and while trauma can imply a psychological injury it can in 
itself become a mental health problem [7]. As the pandemic overtakes its one-year 
anniversary, educators must reflect on the potential impacts from the prolonged 
isolation and loss on both individuals and communities and  those impacts on the future 
of higher education. An entire generation of K-12 students will have undergone a period 
of prolonged grief, which may transition into pathological grief and higher education will 
need to adapt [1]; [7]. 

Essentially, higher education now faces a generation of learners who have lived through 
a historical trauma, and it is prudent to explore how other populations have faced and 
met this challenge with relative success. The focus of this paper is to look at the 
successful Pre-Engineering Education Collaborative (PEEC, pronounced as a mountain 
‘peak’) that operated in North Dakota primarily through distance learning pre-COVID 
and describe the take away lessons learned that may be integrated into mainstream 
classrooms in order to ensure successful college and university experiences moving 
forward. This is a population of students that culturally experienced trauma relating to 
off-site forced school experiences [2]. The activity described is a distance pre-
engineering education experience for Tribal College (TC) students seeking to transfer to 
a mainstream university, North Dakota State University, NDSU, and has been operating 
since 2010 in response to a call from the National Science Foundation. PEEC has 
overcome several hurdles to find success in graduating students from communities with 
documented historical traumas and under representation in engineering. Our purpose is 
to elaborate on the original approach and misconceptions that faced the ND PEEC 
program at its inception and convey the lessons learned that have resulted in increased 
student success both prior to the pandemic of 2020 and going forward. 



The PEEC program discussed in this paper was proposed and implemented in 
response to the low number of Native Americans entering engineering, a reality that can 
be extended to other STEM fields. It was recognized that tribal colleges faced many 
challenges to grow a pre-engineering program. The biggest of which were the low 
number of interested students to facilitate an engineering curriculum at each institution  
and few faculty qualified to teach all the necessary classes for an accredited program. 
Complicating things further was the large distances between tribal colleges and 
between tribal communities. The program enacted by four of the Tribal Colleges and 
Universities (TCUs) in North Dakota and NDSU was customized to address these 
challenges and utilize the talents of all the partnered institutions’ faculty and resources. 
PEEC was envisioned as a pipeline or pathway to overcome those challenges for 
students from the local tribal communities. The program focused on having students 
attend their local TCU, attend classes taught by faculty across the state and then 
transfer to and finish at the mainstream institution (NDSU) for graduation with an 
accredited four year engineering degree. An overall description of PEEC is covered in 
depth in a separate  publication entitled,”The PEEC Experiment: Native Hawaiian and 
Native American Engineering Education” [3].  
 
Originally, Cankdeska Cikana Community College (CCCC), Nueta Hidatsa Sahnish 
College (NHSC), Sitting Bull College (SBC), Turtle Mountain Community College 
(TMCC), and North Dakota State University (NDSU) formed the educational 
collaborative. In 2020, United Tribes Technical Community College (UTTC) and North 
Dakota State College of Science (NDSCS) joined the collaborative in different 
capacities. CCCC serves predominantly Dakota students, NHSC serves predominantly 
MHA Nation students, SBC serves predominantly Dakota and Lakota students, TMCC 
serves predominantly Anishinaabe (Objibwa/Chippewa) students, UTTC serves an 
assembly of 50+ nations, and NDSU and NDSCS are predominantly white institutions. 
The relationships that eventually formed the collaboration came through more than 11 
years of STEM engagement on ND reservations before PEEC received its NSF funding. 
The collaborative nature was embedded from before the beginning and the lessons 
learned in the past decade of culturally responsive engineering education could bring 
guidance to any engineering program serving a mostly minority population. 

Rationale for this was based upon an efficacy of approach to recruitment, initial 
educational support and final career preparation. A diverse cohort of instructors that are 
Indigenous and non-Indigenous having diverse experiences ranging from decades to 
graduate students coordinated efforts to provide students with accessible instruction 
and support them in their quest. The collaborative nature of this program was cultivated 
by more than a decade of relationship building between the TCUs and the mainstream 
institution. This relationship sought to collectively support Indigenous students in their 
journey to become Indigenous engineers, meaning engineers who have graduated from 



an institution with an accredited curriculum without forgetting their Native experiences. 
For example, the experiences of these Indigenous engineers may make them more 
attune to the impact of the choices that affect their community and environment. 
Another rationale for the pre-engineering distance program was to demonstrate that 
there were no academic deficits or reduced potential between Native American students 
and those from the dominant culture if resources could be applied equitably. It was 
founded on the idea that if the academic potential of a student is decoupled for their 
racial identity and simply taught at a level and in a manner that supported the learner, 
then the content could be mastered [4]. This idea of supporting the pre-engineering 
student in a culturally appropriate manner was a significant factor of the origin story of 
the four tribal colleges involved in this project, and for all of the TCU’s in existence 
today. In this way it was believed that between TCU's and the mainstream institution the 
students would get more personalized and therefore effective engineering education 
while they had the opportunity of developing and maintaining their cultural identity going 
forward in their chosen careers. How that initial rationale was refined and applied from 
the end of the first funding cycle to the beginning of the lockdown is covered below. 

The mainstream United States education system has had a devastating effect upon 
Indigenous peoples, communities, and students. Assimilation approaches within Indian 
education have consistently attempted to force Indigenous students to disconnect and 
separate from their ancestors, community, and land [5]. It is no surprise then that an 
education curriculum and system that minimizes, denies, and even outright rejects 
portions of students’ identity and humanity will create and maintain the education 
inequities seen today amongst Indigenous students [10]. Beyond the negative effect of 
these practices seen in statistics for undergraduate STEM-degree-seeking Indigenous 
students nationally [6], students are personally and collectively traumatized by 
assimilationist educational practices past and present [5]. This paper highlights the 
responses of TCU engineering educators to the trauma induced upon students within 
assimilationist education and how this gives understanding to the trauma now 
experienced by all teachers and students across the nation due to the COVID-19 
pandemic. 

Pre-COVID: Learning to Engage Long Distance 

After Burckhard and Kant’s (2016) publication describing the initial context, operation, 
goals and constraints of the collaboration at the end of the first grant funding cycle, 
PEEC evolved up to the time of lockdown. The evolution was a natural process as the 
program responded to new objectives and reviews of prior successes and struggles. 
This section will describe that evolution as the program approached the end of January 
2020. 



 From the onset it was recognized that physical separation was a hurdle needing to be 
overcome. Although the program initially started with instructors traveling between 
NDSU and TCUs to conduct classes, maximizing face-to-face time, within three or four 
semesters, as participating sites were added and weather variations were endured, it 
became obvious that this was not sustainable. After some discussion among TCU 
mentors and advisory boards it was determined that more technology to overcome the 
geographical isolation of the TCUs amongst themselves and from NDSU needed to be 
applied. There already existed across North Dakota, in participating institutions, a 
hardwired interactive video network (ND-IVN) which allowed for synchronous online 
education with students and teachers. The original faculty began their student centered, 
online distance pre-engineering program using this ND-IVN system to provide access to 
engineering courses. Initially there were issues that had to be overcome such as: 
scheduling conflicts between courses in different academic programs, scheduling a 
dedicated operating technician, expected wear and tear on a much used resource, 
downtime for replacement parts to be shipped, and other concerns that can read in full 
detail in “The PEEC Experiment: Native Hawaiian and Native American Engineering 
Education” [3].  

As technology progressed, ND-IVN also adapted by moving from fixed locations to 
providing dial-up access, where there was connectivity. This was the distance education 
system used by PEEC at the start of the COVID-19 lockdowns. The class sequences 
that were integrated into the distance education program were those that form the core 
of the accredited pre-engineering course work that would transfer directly to NDSU or 
any state accredited engineering program. The Calculus sequence, Linear Algebra, 
Statics and Dynamics, Surveying, Mechanics of Materials, CADD, and Thermodynamics 
were, and still are, taught by instructors from one of the five institutions in a fashion to 
meet accreditation goals while being cost-effective for all cooperating institutions. This 
allows students from the four TCUs to work through the pre-engineering courses while 
maintaining presence in their communities on traditional ancestral lands. 

Another aspect of PEEC that gained an increased significance in the second funding 
round, and into the post Covid timeline, were the mentor/instructor meetings. In the 
initial program proposal, the mentors/instructors at each TCU were considered the 
members of the educational advisory committee and directed the classroom 
approaches for student preparation. As initially envisioned their role was to consider 
potential pedagogies, identify workable options and then to implement those steps. As 
the program went through the initial funding cycle, instructor/mentor turnover became 
concerning and was addressed through periodic instructor mentor meetings for the 
sharing of effective classroom strategies. These meetings started as separate teacher 
only meetings then evolved to monthly face-to-face meetings conducted before or after 
the existing introduction to engineering course meetings discussed below.  



Two years into the summer camp, in the first funding cycle, it was determined that a 
communication component was also needed to prepare students for the rigor of 
completing the four-year program. A technical communication instructor was added to 
the program to help facilitate the communication and writing skill development, a 
sometimes-underappreciated aspect of engineering. A year or two later a professional 
development component was also implemented within the summer camp program. This 
professional development component, set up as a scenario where students would act 
out the roles of an entry-level engineer working on a problem located on ancestral lands 
intended to aid the local tribal community facing a particular resource-based problem. 
The participants were required to assess their knowledge of the scenario contents, 
describe a personal learning plan to better understand the situation and identify key 
variables that would impact decisions made about the situations within the scenario. 
These two additions to the summer program led to more emphasis on teamwork and 
leadership skill development to help students learn to communicate better, collaborate 
with each other effectively and be more active in setting their own educational goals. 
These “beyond the curriculum” lessons were found to help students form strong 
comradery and community with their counterparts from other TCUs. This aided in the 
formation of friendships and support networks when they later arrived at NDSU. This 
turned out to be integral in student success as it facilitated relationships with both 
students and faculty and TCU transfer students were able to have a trusted touchpoint 
as they adjusted to living in larger communities among less familiar surroundings. Plans 
following these guidelines were being initiated for the 2020 program summer camp 
during the pre-Covid phase. 

Though these steps were successful in initial student recruitment, persistence through 
the program, especially after transfer to NDSU, was still a concern and prompted the 
awareness that simply providing stipends or access to an instructor and curriculum did 
not ensure persistence. The student cohort, the cornerstone of the original proposal, 
needed to develop a stronger community among themselves and that the faculty 
needed to be included despite the isolation of distance or culture of origin. In other 
words, the teaching within the program had to go beyond simply offering the course with 
the same style and teaching practices as if at mainstream institutions. Additional steps 
toward connectivity and relationship building had to be instituted for all the reasons 
described in the Introduction and Background section above. The initial once a 
semester face-to-face meeting between the student cohort, students and faculty, and 
even program advisory board members, instituted in the original grant funding, was not 
enough. Nor did the two-week summer camp program held at NDSU help to build this 
“cultural cohort”. Summer camp focused on foreshadowing the mainstream campus 
environment as it might be experienced by the student upon transfer. That opportunity 
afforded the camp participants not only included the physical collection of buildings, 
dining commons and other geographic features but also the learning environment, 



existing academic, medical and emotional support systems, time management 
requirements and the recreational opportunities available on the campus of NDSU. 

As a result of the self-recognized need for stronger relationships among all 
stakeholders, the program evolved by considering some changes. For student-centered 
relationships, the program expanded the existing monthly meetings of the Introduction 
to Engineering course members to include the members and instructors of all of the 
program’s courses being taught that semester, thus establishing monthly face-to-face 
meetings. Initially these meetings rotated between participating institutions, then they 
were held at a central location, but recently reverted back to the participating institutions 
for reasons of cultural connections and awareness. The PEEC instructor/mentors 
handled hotel and transportation logistics, literally going the extra mile, so students 
could build cohort relationships with other students and faculty. Meetings were to be 
more than simple help sessions, they would attempt to actively engage participants to 
acknowledge the community, even to the extent of celebrating student or faculty 
birthdays together. 

Therefore, as the program operated in the first month of the 2020 spring semester its 
status was as follows. The first of seven scheduled monthly meetings were held at a 
central location with icebreaker and team building activities involving approximately 18 
students and 6 mentors/instructors from all the participating TCUs and NDSU with 
participant satisfaction surveys trending positive. Offerings of classroom instruction 
through the ND-IVN system were held with mentors/instructors providing additional 
emphasis on student-instructor interaction as they taught for the nth time their particular 
course. Weekly ND-IVN conference calls were held among all the PEEC 
instructors/mentors discussing student performance and surrounding circumstances, 
support options available, instructor/mentor concerns and/or status, future funding 
opportunities, publication opportunities and community climate. Approximately 18 
student course enrollments for six or seven classes were planned for that spring 
semester. 

 Early COVID: Going the Extra Mile and a Half (Feb/March)   

By the first week of February, all institutions participating in PEEC were discussing 
options and making plans for potential educational shifts that might minimize the effects 
of the pandemic on the learning communities. The administrations within all participating 
TCUs had some familiarity with the technology and its opportunities because of the 
many years of utilizing online distance education for specific curricula, such as PEEC 
and a state-wide nursing program. However, not all of the faculty members at NDSU 
and the TCUs had the same preparation for online distance education. Although 
distance education, using printed materials, dates back to the mid-1800s [8], interactive 



electronic technology for either synchronous or asynchronous education was a different 
matter. Most of the TCU and NDSU instructors, not engaged with the pre-engineering 
program, were not prepared for the rapid shift.  

During the time between the beginning of February to mid-March, efforts were made to 
introduce both instructors and students to the potential technologies and the positive 
opportunities that might arise from their use. To an observer outside of education, it 
might seem that the students, because of their average youth and familiarity with 
connective technologies, might be better prepared and willing to engage in this 
proposed “temporary” situation. However, the educators and other members of the 
learning community had different perspectives. Students and educators have various 
perspectives and are a diverse community made up of  varying  ages, medical histories 
(children, significant others, parents etc.), and beliefs. By mid to late March all of the 
institutions participating in PEEC were physically closed and shortly thereafter nearly all 
higher education moved to a plethora of online web-based programs, and instructors 
were left to figure out how to fulfill their contractual obligations and accreditation 
requirements without a face-to-face classroom. 

The immediate results for most partnerships in this educational situation were confusion 
closely followed by frustration. The multiplicity of technology options used by instructors 
at the same institution led to confusion and stress for students as they shifted platform 
to platform for each course they were taking. This was further complicated by the 
varying level of access to home-technology. Many students had older computers or 
software that did not easily meet the new requirements needed for online learning and 
often there was a need to share computers across several members of the household; 
in addition, internet connectivity was lacking in many areas of the reservations. Some 
students were forced to try to complete all of the online learning on their smartphones 
and were at a significant disadvantage once they lost access to their college computer 
labs. Another compounding situation was the imposition of directives to limit travel 
beyond the resource-limited environment of the reservations. 

For PEEC students and instructors/mentors online was the norm, and the program had 
adapted well after years of evolution. The ND-IVN system had expanded its capability to 
include web-based portals to each individual class from any web connected device and 
this had been used by several individual students. When all academic programs were 
forced away from the physical campus, there was no standardized online format, 
previously seen with ND-IVN, and different tools were implemented with different levels 
of success or frustration. Many instructors lacked experience with online learning and 
struggled to engage with their classes. Distance education made the human 
relationships formed in the physical classroom space now non-existent. Further, 
negative experiences resulting from numerous demonstrations of instructor 



inexperience with the most effective technology applications was demonstrated in 
multiple classes. It is possible these demonstrations increased the stress of the student 
members of PEEC. 

Confounding the technology issues, when the closure of TCUs pushed all students into 
their home environments, learning was now taking place outside of the campus building 
and amongst the distractions of everyday life. Pets, siblings, friends, children and other 
aspects of home life now created a sub-optimal learning environment. However, in 
addition to these distractions there were also the difficulties of living in an under-
resourced community with unique cultural and land responsibilities.  

Immediate steps taken by the instructor/mentors to compensate for the ongoing trauma 
of their students were to try to initiate additional virtual contact with them to discuss 
classroom matters while being willing to discuss additional life situations. There was 
also an effort through a different supporting grant to provide the last mile of internet 
connectivity to isolated homes on the reservation. To support the mental health of the 
instructors, a weekly conference call was added as a supportive aspect in place of the 
previous face-to-face meetings held prior to COVID-19. All of these helped PEEC 
instructors further develop their curriculum and support students' needs.  

Late COVID: Going the Extra 3-KILOMETERS (Paradigm Shift, beyond June 2020) 

In the closing weeks of the spring 2020 semester students participating in PEEC started 
to display behaviors that may be manifestations of this trauma. In the beginning course 
of the engineering sequence, ENGR 115 Intro to Engineering with CAD, the starting  
class enrollment of 12 students was reduced to two students completing the final. 
Another two students were given “Incompletes” with the provision to finish assignments 
and take the final early in summer break. Unfortunately, neither of these two students 
were heard from again. Historically it had not been unusual to lose up to 60% of the 
initial enrollment in this particular introductory course as some students were just “trying 
on” the engineering major. In a survey of instructors teaching pre-engineering and other 
STEM courses that are later in the sequence of pre-engineering courses that spring 
semester, student completion in their courses averaged 66% with a range of 100% to 
50 % starting the first day to receiving a grade for the course. This compared to the 
average course completion percentage for the prior two semesters offering of these 
courses, fall and spring 2019, of 67.6%, with the range from 0 to 100% (zero coming 
from two students in the engineering math curriculum in the spring of 2019). It should be 
noted that the nature of this program is to usually work with small enrollments in any 
given course, typically 1 to 7 students. These results might be interpreted as a 
demonstration of the success of the pre-engineering program’s infrastructure to foster 
relationships. These results might also be interpreted as a demonstration of the 



familiarity of PEEC students to the isolated environment of the pandemic. The relative 
uniformity of these persistence percentages are not consistent with other reported data 
finding 6.7% drop off for that semester [11].  

Some of the comments provided by the instructors are included in the table below. 

Table #1: Results of a Survey of PEEC Instructors 

Question              TCU: CCCC 
instructor #1 

TCU: CCCC 
instructor #2 

TCU: SBC 
instructor #1 

TCU: TMCC 
instructor #1 

TCU: NHSC 
Instructor #1 

What were 
some initial 
stumbling 
blocks (pre-
COVID) to 
online distance 
learning… 

One of the initial 
stumbling blocks 
was that we were 
unable to go to 

campus and 
therefore could 
not use the (ND - 
IVN) system. TCU 

#1 switched to 
Zoom to perform 

its distance 
learning. 

Having meaningful 
one-on-one 

communication 
with students 

enrolled from other 
TCU’s. 

We encouraged the 
students to attend 
the monthly face-
to-face meetings 
which met on a 

rotational basis on 
each of the 
campuses. 

Internet access 
was a problem. The 
college made some 
moves to provide 

connectivity 
around the 

reservation, but it 
was limited. I think 

it appears to be 
less of an issue 

now simply 
because people 

w/o good internet 
access simply 

aren’t registering 
for classes. 

The initial 
issues included 
getting students 

used to 
interacting in an 

online class. 
Students were 
encouraged to 

have 
discussions 

during class and 
work in groups 

on homework.  If 
students 

became more 
familiar with one 
another outside 

of class, they 
were more likely 

to participate 
during class.  

(No response) 



What 
complications 
arose to your 
distance online 
learning for 
you, your 
students, 
and/or your 
institution (in 
lockdown) 

There were some 
initial glitches with 

Zoom and with 
internet services. 
TCU #1 provided 
Zoom training for 

the faculty and 
made sure that all 

students had 
access to the 

internet. 

When our campus 
went entirely 

online, we had 
negative feedback 

from many 
students but 

overall the data we 
have collected has 

shown that our 
student success 

rate actually 
increased during 

the COVID 
probably due to 

one-on-one zoom 
sessions with 

individual students 
and they were able 

to get personal 
exposure to the 
instructors that 

they were unable to 
have with other 
students in the 

physical 
classroom. 

Maintaining 
student contact 

was very difficult 
for some students, 
especially when we 

were told to 
implement across-

the-board 
asynchronous 
distance ed. 

Personally, I have 
simply required all 

my students to 
attend regular 
synchronous 

sessions. There 
hasn’t been a really 

great answer to 
this, though, other 

than the same 
answer as before --

- students who 
aren’t able or 
proficient in 

maintaining remote 
communication 

simply aren’t 
enrolling. 

The main issue 
was the lack of 

face-to-face 
tutoring 

sessions to 
assist with 
homework.  

Zoom meetings 
have been set 
up to replace 
this but it is 
harder for 

students to 
exchange 

information.  
More technology 
may be required 

to assist with 
this.  

Students 
having to stay 
home and do 
their classes 
was a major 

problem.  
There were 
too many 

distractions.  
Also they 

were mentally 
exhausted 

having to not 
only worry 

about school 
but their lives 

also. 



Is there a 
success story 
you can share 
about how 
curriculum 
and/or 
teaching 
practices 
shifted 
throughout 
these seasons 
with your 
course? 

It is my belief that 
after several 
semesters of 

utilizing Zoom we 
at TCU #1 have 
improved the 

delivery of classes 
and the teacher -

student 
relationships have 

also improved. 
The 

aforementioned is 
due to the faculty 

and students 
becoming more 
well acquainted 

with the platform. 

The prior answer 
delved into the 

unique one-on-one 
interactions 

between students 
and instructors at 

all hours of the day 
and evening. A 

much closer 
relationship 

ensued because of 
the trust built up in 

the student with 
more private 

contact. 

I started 
implementing more 
online HW sets, so 
students can get 
more immediate 
feedback. I have 

been writing 
problem sets for 

Dynamics and Calc 
III via the 

MyOpenMath 
website, which I 

use for my LMS. It 
has been helpful 
for the students. 

  
I also am putting a 

bit more pre-
recorded video 

content into some 
of my courses. 
Otherwise, I am 

teaching about the 
same, as the 
structure was 

ready-made for the 
crisis. 

With the lack of 
face-to-face 
interactions, 

students have 
been 

encouraged to 
meet with each 
other outside of 

class.  I have 
seen more 

students from 
different 

campuses take 
advantage of 
this and they 

tend to do better 
in the class. 

(No response) 

Is there a story 
about an 
existing 
challenge you 
can share 
about how 
curriculum 
and/ or 
teaching 
practices 
shifted 

There was a point 
where the 

laboratory for 
printing 3-D items 
was closed so that 

no printing was 
able to happen. 
Finally, we are 

able to print in our 
laboratory using 

PPE. 

Many students now 
have jobs that 
coincide with 

scheduled class 
times, so we try to 

accommodate them 
by being flexible 

with our hours but 
it sometimes puts a 
difficult load on the 
instructor because 
there are only so 

many hours in the 
day (and night) to 
divide up with so 
many individual 

schedules. 

Apologies. I can 
think of challenges 

(such as 
recruitment), but 

none of them have 
really been 

addressed, aside 
from the few tidbits 

I shared above. 

A challenge that 
has continued is 
getting students 

to submit 
homework 

assignments.  
They participate 

in class and 
submit in class 
quizzes on time 
but fail to turn in 

assignments. 

(No response) 

*Responses in the table are original to the respondent only minor grammatical edits were made to the statement.   



As the students within the pre-engineering education program exhibited this trauma, the 
instructor/mentors saw the need for more fundamental change, deciding it might be 
more useful to shift the paradigm to a focus on what was occurring outside of the 
classroom in the traumatic environment they were currently experiencing. This 
paradigm shift implied that the instructor/mentors would have to go a little bit further with 
the students, but they had to do so in a different manner, hence not going “the extra 2 
miles” but going “the extra 3 kilometers”. 

Some of these ideas were actually implemented in the two-week summer camp 
experience at the end of August 2020. The entire camp went virtual: communications, 
professional development and math Boot Camp were done virtually while the single 
academic experience was done in a hybrid fashion. This particular summer, instead of 
teaching a full course in Surveying and an additional course in either Thermodynamics 
or Electronic Logic, depending on student demand, only the Surveying course was 
offered; theoretical aspects done virtually and laboratory done in a special fashion.  Due 
to travel constraints and additional factors it was decided that limited person-to-person 
cohort building could be accomplished if upperclass PEEC participants who passed the 
Surveying course acted as student aides at each TCU site. This allowed the instructor 
to travel to one site at a time for the laboratories. The summer camp started with a 
remote introductory session for participants at the TCU sites centering on discussions 
about online processes, cohort expectations, and modified goals of the experience. This 
was designed to make the camp structure clear to the participants, thus reducing stress. 
This approach also served to inform all stakeholders of the commonality and 
uniqueness of this particular camp experience to prior years. The time schedule was set 
up to resemble the prior summer camps, but allowed for screen breaks and distractions 
within their home learning environment. For these reasons, the interaction for PEEC 
shifted entirely to Zoom-based connectivity since general familiarity with Zoom was very 
high after the spring semester. 

With the opening of the fall 2020 semester, the instructor/mentors decided that perhaps 
the paradigm shift could be implemented by encouraging the student cohort members to 
come together weekly in a virtual environment with an open discussion policy (although 
it was never identified that formally). The concept was to allow the students' cohort 
members to come together so they could blow off steam without retribution and that 
they could see their instructor/mentors in their own struggles. A secondary effect of the 
virtual relationship building sessions was that the instructors had a better feel for cohort 
issues and what was going on outside of classes and how that could impact classes. 
One situation many of the cohort members encountered was living with extended 
families, which made space for personalized study practices difficult. This particular 
challenge was not one that could be solved by the instructor/mentors or the PEEC 



funding grant, and highlighted the value of the physical space provided by the TCUs to 
their communities.  

The weekly teleconferences among the instructors/mentors included more intentional 
discussion of student situations outside of the classroom. Closer tabs were kept on the 
individuals in that absentees were identified within five days of occurrence. Then 
questions were asked if anybody knew of the situation that may have caused this. 
Although this may appear to conventional instructors as being invasive to the students 
personal life, experience over the ten years of the program has led the participants to 
understand that an immersive type of counseling program, which knowledges the 
individuality and cultural background of the student can help identify opportunities that 
may benefit from purposeful minor actions that might prevent critical conflicts. The 
extremely small number of students within PEEC allows this type of activity to occur 
although the very unique background of the individuals could be thought of as requiring 
this kind of approach.  

FINAL DISCUSSION / LESSONS LEARNED 

The lessons learned in the past decade of PEEC could bring some guidance to other 
engineering programs, as many have moved to a virtual presence in this pandemic 
season, and also specifically to minority-serving institutions. Although the trauma 
experienced by Indigenous Peoples in the United States is unique in both its 
perseverance and details [2], however, now because of the COVID-19 pandemic, many 
nonindigenous students and educators are experiencing some level of trauma and/or 
grief. TCU educators regularly work with populations overcoming harmful effects of 
trauma induced upon Indigenous Peoples and have valuable insights and approaches 
for supporting learning in impacted students. PEEC has learned, and continues to learn, 
the value of enacting a relationship-centric pedagogy and has been able to move 
towards that  within a distance, online educational setting. Further, PEEC has learned 
and demonstrated the utility of relationship-building not just amongst students (which is 
valuable), nor faculty-student relationships (which is also valuable), but also amongst 
faculty as an essential component of post Covid education. 

In the past ten years, this single online, pre-engineering collaborative accounts for the 
equivalent of over 2% of Native American engineering students annually graduating with 
a bachelor’s degree in engineering [9],  accomplished through building trust and 
community. Throughout the program's tenure, student-student relationships, student-
instructor relationships, and instructor-instructor relationships were all intentionally 
fostered through the structure of the collaborative. The students are very capable and 
the program supports their efforts through a culturally-appropriate emphasis on 
relationships. The program’s growing infrastructure continually supported and 



encouraged these relationships and is seen in part through the student cohort building 
meetings, the individualized tutoring efforts, the two-week summer camp and the weekly 
peer faculty online meetings. Each of these relationship-building efforts was further 
validated when the pandemic increased physical isolation for everyone. PEEC is an 
example of shifting paradigms from ‘offer the classes and students will come’ to creating 
infrastructure to foster learning relationships for the advancement of Native students 
and the goals of each Tribal Nation. Our lessons learned in relationship-building and the 
examples of how we practically went the next three kilometers to foster learning 
relationships can be valuable to the global education community. 
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