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The Case of an Electrical and Computer Engineering (ECE)
Department in the Internationalization Process of a
Research I Public Institution

Colleges of Engineering at US tier I public institutions have had a long-standing tradition of
welcoming international students to their various programs, especially at the graduate level.
Recently, the percentage of international students studying at the undergraduate level has also
been increasing. Out of all the engineering disciplines, this is perhaps most frequently true for
Electrical and Computer Engineering (ECE) programs. Despite the relative decline in US
students interested in studying ECE as compared to other engineering disciplines, ECE programs
remain highly attractive to international students who wish to come to the US to pursue the best
education possible and acquire the knowledge and skills to meet their career and professional
goals. Unfortunately, ECE departments, as is the case for the one we will describe in this paper,
often find themselves having to turn away many highly qualified candidates because they are
confronted with issues of capacity, so admission to highly ranked ECE programs remains
extremely competitive in the US.

The changing landscape of higher education in the US is presenting ECE programs with a new
challenge, which is the welcoming of a different type of student who is oftentimes perceived as
less deserving of access to the highly competitive programs universities offer. We are referring
to a group of students known as Pathway (PW) students. PW students are international students
who fall short of meeting direct admission requirements when it comes to both GPA and
performance in English language proficiency tests for admission to a university. These students
enroll in PW programs that offer greater support, and provide them the opportunity to succeed in
such a competitive environment. These PW programs are relatively new in the US and are often
the direct result of new efforts at some universities to develop comprehensive plans for campus
internationalization. Such efforts may be facilitated by the formation of public / private
partnerships or Joint Ventures (JVs) between the university and a private company. These new
partnerships constitute new creative ways that some universities have found to diversify their
campus communities and gain a global perspective. A growing number of universities in the US
have been embracing these non-traditional models for rapidly internationalizing their university
campuses. It has become evident that the internationalization of university campuses is no
longer just a matter of signing memoranda of understanding to facilitate student mobility through
the traditional college year abroad experience.” In this paper, we describe the specific case of
Colorado State University (CSU) and the response of its ECE department to this new
development.

The Case of Colorado State University. In the spring of 2012, CSU took an audacious step when
it signed a 30-year agreement with INTO University Partnerships (IUP) to form a JV that would
become known as INTO CSU. INTO CSU is a limited liability corporation that serves as the
new English language center for the university and is equally owned by CSU and INTO IUP.
Though run by a Center Director for day-to-day operations, it is ultimately governed by the
INTO CSU Board, comprised of three CSU members from Central Administration and three
senior officials from INTO. Their shared goals are (1) to increase international student
enrollment; (2) to tap into yet another group that can contribute to expand those numbers (i.e.,
Pathway students); (3) to provide international experiences to the domestic students as well as



the university staff, academics, and administrators, who may not be able to go abroad; (4) to
serve those coming from abroad with the goal of pursuing an education in the US, given the high
value placed on American higher education; (5) to internationalize the campus community at
large; and (6) to enrich the off-campus community that will also benefit from welcoming greater
linguistic and cultural diversity. Through the formation of this partnership, CSU found a new
way to emerge from an era of limited resources and remain competitive at a time when the
globalization of higher education programs in the US has become crucial to the preparation of
university graduates who need to function in a highly interconnected world and demonstrate they
have developed the social and professional skills to function in highly diverse and dynamic
environments.

With the advent of INTO CSU, PW programs were developed very quickly at the undergraduate
and graduate levels for a Fall 2012 implementation. Initially, among the repertoire of programs,
the College of Engineering created multiple PW programs. At the undergraduate level, a two-
semester (Standard) PW in Engineering was developed (see Figure 1); and at the graduate level,
several PWs were created in Masters of Engineering (ME) degree programs for the following
areas: Civil Engineering, Chemical Engineering, Electrical and Computer Engineering (see
Figure 2), and Mechanical Engineering. The ME programs were created because these are
coursework-only programs that do not overly burden faculty, i.e., they do not have to take on
more graduate advisees. It is important to underscore that the development of these PWs
occurred very quickly, and it was in the hands of the CSU Academic Working Group that had
been formed and tasked with the development of these PWs. The members of this group were
varied, representing key areas of the CSU operation: undergraduate and graduate affairs,
advising, student affairs, international programs, and so forth. They did not necessarily involve
the faculty in the specific departments, which resulted in some considerable backlash as
described in the next section using ECE as a case in point.

The case of ECE at CSU. Because the formation of INTO CSU happened so quickly and the
development of PWs did not always involve the key administrators and faculty that directly run
the degree programs, there was much initial resistance to the new proposition. Unfortunately,
many faculty erroneously perceived this effort as being pursued by CSU’s Central
Administration purely to cope with financial constraints due to rapidly shrinking financial
support from the state. The lack of an effective communication plan to articulate the core goals
of this new initiative was probably the result of underestimating the level of resistance that
would become evident shortly after the inception of INTO CSU. Unfortunately, this initial
sentiment continued to exist in varying degrees among many departments at CSU for several
years. In the following paragraphs, we describe the journey of ECE in this new context.

The ECE journey relative to INTO CSU. In analyzing and reflecting back on the journey of the
ECE department since INTO CSU came to be, it is possible to identify the following four stages:

1) Resistance
2) Awakening
3) Collaboration
4) Innovation



Figure 1. Sample Standard PW for Engineering—Undergraduate

Engineering
Standard Pathway - 2 Semesters Degree Program Components Program Information
Fall: August 15, 2016 125-159 credit hour degree programs
Spring: January 9, 2017 18-22 credit hours apply from Pathway??
103-141 credits remaining toward degree*
Entry Requirements Semester 1 Course Title Prerequisites Credit Hours  Progression Requirements

* High school diploma with 2.5 GPA Cumulative CSU GPA of 3.0

« Language requirements: EAP 150 glish for ional Students | 6 « Borbetter in MATH 160 or 161
¢ TOEFLiBT60OR IELTS 5.5 (5.5 SPCM 100 Introduction to Popular Culture 3 * Borbetterin PH141 or CHEM 111
minimum subscores in reading and See notes 3 * CorbetterinCHEM 112
MATH 160*  Calculus for Physical Scientists | 1-5
writing) OR PTEA 44 OR Password 6 Tysicalscientt and 4 . -No|g:ja-de ionwer than ?nc in atu Pamyvﬁy daﬁ;es,
OR completion of the Academic English ENGR 102  Engineering Problem Solving 3 g‘;;ng;%ngose in mathematics, sclencea
Level 3 with a minimum 75% in all Total 13-17 * Nolor U grades; no unresolved W grade in a
graded courses Semester 2 Course Title Prerequisites Credit Hours required Pathway course; no S grades, except in
A“r:llllﬂﬂ;t(shﬂwdﬂ tag me;nllnle ctor AP 151 Y — m 3 cases of credit earned by exam
CSUM P or .
Smiation :m,e) o ipie et iy € : « Submit a Pathway progression application
AUCC General Education Course® 3
MATH 161 Calculus for Physical Scientists Il MATH 160 4 Notes
MPE or MATH 1 Ta(gl Ueqlts remaining toward degree depend on specific
CHEM 1112  General Chemistry | AND 118 e engineering program of study.

~N

CHEM 111/112 may not apply toward graduation in some
CHEM 1122  General Chemistry Laboratory | OR CHEM111 engineering programs.

or concurrent 1

3 Prerequisites are (3) eamned transferable Calculus credit, (b)
registration MPE results with MATH 160 placement or (c) MATH 117,
MATH 160 of 118,124,125126
PH 141 Physics for Scientists and Engineers concurrent 5 4 Students not starting in MATH 160 may not be able to

registration complete the Pathway program in two semesters.

w

If students are eligible to complete the second semester
Total 15 of their Pathway during the summer, this course is not
required during the Summer semester. Students who
begin in the Spring semester and plan to finish during the
Summer semester will take fewer than the stated number
of credit hours for semester two.

These courses are generally delivered through the
INTO CSU Center and are for Pathway students only.

Figure 2. Sample Graduate PW in ECE (old version 2012-2015)

ME in Electrical and Computer Engineering
www.engr.colostate.edu/ece

STANDARD PATHWAY - DEGREE PROGRAM COMPONENTS PROGRAM INFORMATION
TWO SEMESTERS 30 credit hour degree program
6-12 credit hours may apply from Pathway
START DATE 18-24 credit hours remaining toward degree
* August 17,2015 In addition to graduate credits eamed from the ECE 5xx courses, up to
+ January 11, 2016 six credits of the ECE 4xx courses will apply toward the degree
ENTRY REQUIREMENTS SEMESTER1 COURSE TITLE CREDITHOURS PROGRESSION REQUIREMENTS
+ Undergraduate degree in Electrical Engineering, EAP 150 English for International Students | 6 * Minimum 3.0 CSU GPA
C i C
P g g, L Science, or ECE 4o or 50¢*®  ECE Elective 3 * GRE score of 146 Verbal, 153 Quantitative, 3.0+ Analytical
. 275 g GPAin  ECE4oor&x'™*  ECE Elective 3 « No grade lower than B in all Electrical and Computer
math, sciences, and technical courses TOTAL 12 Engineering courses
¢ Language requirements: * No grade lower than a B in any EAP class
TOEFL BT 71 or IELTS 6.0 or completion ofthe ~ SEMESTER 2 COURSETITLE Cisnlislio | mgmmmwh:?ymm
ummgwwsouugﬁbgmmmﬂmmw‘%h EAP 152 English for International Graduate Students 6 + No!l or U grades; no unresolved W grade in a required
ECE 4xx or 5xx'**  ECE Elective 3 Pathway course; no S grades, except in cases of credit
ECE 4o or 5xx**  ECE Elective 3 eamed by exam
3 recommendation
TOTAL 12 !3—:"9 mwmmmmmm

+ Current résumé and cover letter

NOTES

GRE preparation is provided through INTO CSU as part of the program.

1 Studants are advised to choose ECE courses that maximize thair own carcer
‘davelopment.

2 No more than 6 credits of ECE 4x« will count toward the 30 credit hours
required for the Master of Engineering degree.

3 Exciuded courses: ECE 401, 402, 495.

These courses are generally delivered through the INTO CSU
Center and are for Pathway students only.



The stage of resistance. As it should have been predicted, in any organization (big or small)
when there is rapid change for which people have not been properly prepared to adopt and / or
embrace, there is inevitably resistance to change. The ECE department at CSU was no
exception. The introduction of INTO CSU happened too quickly and was very much perceived
as an imposition on a department that already had a history of extremely healthy international
enrollment, e.g., 80% of ECE’s graduate population is not from the US. For this reason, both its
head and its faculty failed to understand why they had to be part of the new initiative on which
they had not been properly consulted. Given the fact that the value proposition of INTO CSU
had not been properly introduced, it is fair to say that the ECE department found itself practically
coerced into actively participating in the comprehensive internationalization process of CSU, as
it had unfolded very much as a top-down imperative. Initially, ECE reacted negatively to the
creation of INTO CSU, and its required participation. Therefore, there was little desire to
collaborate with INTO CSU, and the communication between ECE and INTO CSU was difficult,
affecting the possibility to engage in meaningful curricular improvements to the PW program. In
time, and coinciding with a transition in the INTO CSU leadership, it became evident that there
was clearly a lack of understanding as to the ultimate goals of INTO CSU relative to the
comprehensive internationalization plan of CSU, and the important role that ECE had in this
process. Pathway programs had not been properly explained to the Department, and it had
become evident that there were many myths and misconceptions about INTO CSU.

In other words, due to the fact that the ECE participation in the pathway program had been the
result of a top-down decision, the leadership, faculty and staff were not prepared for this new
development. Consequently, this situation resulted in much push back and resistance during the
initial years of INTO CSU. The primary concerns outlined by the ECE leadership that
contributed to the push back was their initial perception that this PW program involved: (1) a
“back door” admission for less qualified international students; (2) the “bumping” of students
that were directly admissible in favor of the admission of students who could potentially bring
down the quality of the education being delivered by ECE faculty; (3) the immediate capacity
concerns that emerged in light of fewer resources being re-directed to the department by Central
administration; and (4) a possible re-direction of university resources to attend to the needs of,
what was perceived to be, a “privileged” group of students who could afford this type of very
costly education, as is the case of most pathway programs. Thus, in light of all these identified
issues, ECE resisted this change, and was reluctant to cooperate for at least the first three years
of the INTO CSU partnership. This resistance to change was not surprising, but natural, as the
formation of the partnership had taken place very quickly and had not been properly rolled out to
the university community. Needless to say, the concerns of ECE were to a significant extent
representative of the concerns of the larger university community.

The stage of awakening. As it happens in most cases, resistance to change and to the unknown is
a natural human response. Through education and effective leadership, however, challenges of
this sort can be overcome, as it also became the case for ECE. This is exactly what ECE has
begun to experience in the fourth year of the INTO CSU partnership. Through improvements in
communication between ECE and INTO CSU, this fourth year has constituted the renaissance of
the ECE pathway. What had been practically impossible to accomplish in the first three years
was finally overcome, as ECE began to experience an attitudinal shift towards the whole



pathway concept. Through much education and active involvement, the ECE leadership began
to understand that this INTO CSU initiative was intended to: (a) assist with a larger institutional
goal of CSU, which was the internationalization of its campus at a much faster rate; (b) not just
assist a privileged few who could afford this education, but also those who would need greater
financial support, as a scholarship program had been established resulting from the matriculation
success of pathway students in their corresponding degree programs; (c) critically examine the
educational experience of English learners in engineering programs to ensure their success; and
(d) promote cross-departmental collaboration between units that contribute different expertise to
solve interdisciplinary research problems, e.g., English for specific academic purposes, second
language acquisition. In other words, the ECE leadership realized that this could be a way to
truly begin to learn on how to best prepare future engineers for a global world.

There were probably two main initiatives that significantly contributed to the shifting of negative
attitudes and a move in a positive direction together with the start of building trust across the
units. The first one was an agreement reached by the College Dean, the ECE Department Head,
and the new INTO CSU Center Director. This agreement was intended to jointly fund an
academic advisor position that would be housed in ECE and who would contribute to serve
pathway students and all other students in the department. This individual would also liaise with
the main academic advisor for pathway students at INTO CSU to ensure the smooth transition of
the student into the degree program. The second one was the invitation on the part of INTO
CSU to the ECE head to engage in expanding transnational collaborative efforts with outstanding
institutions in regions where international collaboration was less developed, as was the case of
Latin America. After all, INTO CSU was also intended to contribute to the larger
internationalization goals of the university, and through INTO CSU resources could be leveraged
to address areas of the world where ECE could engage in new collaborative initiatives. INTO
CSU was able to demonstrate the potential it had to contribute to expand the international
recruitment capacity of CSU and, in this specific case, that of ECE.

The stage of collaboration. Now that some of the initial skepticism on the part of ECE was
overcome, the department head began to productively engage with INTO CSU in the substantial
revision of the pathway programs. Such work is certainly evidenced in the example offered in
Figure 3, as compared to Figure 2. For a variety of reasons, the initial ECE pathway curriculum
had not been made explicit or overtly articulated for the prospective applicant, which resulted in
a lower quality experience for the pathway student. The lack of an explicit curriculum posited
academic advising challenges and logistical challenges when trying to (a) register pathway
students for ECE courses that may or may not relate to the students’ direct academic and
professional goals and interests, and (b) secure academic support for those students at risk of
possible failure, especially at the graduate level.

A step further is the fact that in moving forward, ECE has contributed 9 different plans of study
for students interested in the ME program. This action has allowed INTO CSU to be in a better
position to provide academic advising to new students and assist them with course registration.
It also has allowed us to address administrative pieces that relate to preparing to welcome
students who have expressed an interest in a particular plan of study so that capacity issues can
be more promptly addressed.



Figure 3. Sample of revised / new graduate PW in ECE.

NEW: ME in Electrical and Computer Engineering - Robotics: Vision

Standard Pathway - 2 Semesters Degree Program Components Program Information
Fall: August 15, 2016 30 credit hour degree program
Spring: January 9, 2017* 13 credit hours may apply from Pathway

17 credit hours remaining toward degree
In addition to graduate credits earned from the ECE 5xx courses, up to six
credits of the ECE 4xx courses will apply toward the degree.

Entry Requirements Semester 1 Course Title Credit Hours Progression Requirements
Undergraduate degree in Electrical Engineering, AEEP 8591 GRE Test Preparation 0 Minimum 3.0 CSU GPA -
Computer Engineering, Computer Science or closely GRE score of 146 Verbal, 153 Quantitative,

related engineering discipline EAP 150 glish for inter ! 6 3.0+ Analytical Writing
« Minimum 2.75 cumulative undergraduate GPA in Choose two courses from the following CS or ECE or MATH courses:  No grade lower than a B in all Pathway classes
math, sciences and technical courses €S 410 ntroduction to Computer Graphics 3 * Nolor U grades; no unresolved W grade in a
* Language requirements ECE 481A2 ntroduction to Robot Programming and Simulation 3 required Pathway course; no S grades, except
 TOEFLIBT 71 or IELTS 6.0 or completion of the ECE 512 Digital Sinal P 5 in cases of credit earned by exam or the GRE
Academic English Level 3 with minimum 75% in all igital Signal Processing preparation course
graced courses ECE 520 Optimization Methods-Control and Communication 3 * 3 recommendation letters from ECE faculty
MATH 560 Linear Algebra 3 (2 letters for the Accelerated Pathway)

Current résumé and cover letter

Total 12
Semester 2 Course Title Credit Hours Notes
. = 1 Students who start the Standard Pathway in the Spring
EAP 152 €nglish for International Graduate Students 6 semester wil typicall complete the Standard Pathway n
ECE 555 Robot Motion Planning 3 the following Fall semester
ECE 513 Digital Image Processing OR 3 These courses are generally delivered through the
INTO CSU Center and are for Pathway students only.
CS 510 mage Computation 4
Total 13
Accelerated Pathway - 1 Semester Degree Program Components
Fall: August 15, 2016 30 credit hour degree program
Spring: January S, 2017 6-7 credit hours may apply from Pathway

23-24 credit hours remaining toward degree
In addition to graduate credits earned from the ECE 5xx courses, up to six
credits of the ECE 4xx courses will apply toward the degree.

Entry Requirements Fall Start
| 2| : il cal i - .
* Undergraduate degree in Electrical Engineering, Semester 1 Course Title Credit Hours
Computer Engineering, Computer Science or closely -
related engineering discipline AEEP 8591  GRE Test Preparation 0
e Minimum 2.75 cumulative undergraduate GPA in EAP 153 Writing for International Graduate Students 3
math, sciences and technical courses Choose two courses from the following CS or ECE or MATH courses:
* Language fequirements (5410 ntroduction to Computer Graphics 3
. 9 (
TOEFLIBT 73 OR IELTS 6.5 OR completion of the ECE 481A2 ntroduction to Robot Programming and Simulation 3
Academic English Level 3 with minimum 85% in all
ECE 512 Digital Signal Processing 3
graded courses -
ECE 520 Optimization Methods-Control and Communication 3
MATH 560 Linear Algebra 3
Total 9
Spring Start
Semester 1 Course Title Credit Hours
AEEP 8591 GRE Test Preparation 0
EAP 153 Writing for International Graduate Students 3
ECE 555 Robot Motion Planning 3
ECES13 Digital Image Processing OR 3
(S 510 mage Computation 4
Total 9-10

Finally, and currently unfolding, is the recruitment of other CSU specialists in teaching English
learners from the English department who are conducting a needs analysis in ECE courses. The
sole purpose is to develop an understanding of the expectations in both undergraduate and
graduate engineering education. Results from this work are intended to inform the existing
English for Academic Purposes courses in the PW program that are intended to help English
learners develop high levels of English proficiency in contexts, such as ECE, where they need to
develop and/or acquire English for specific academic purposes.



The stage of innovation. Fortunately, ECE is now beginning to envision the true potential of this
partnership. ECE is finding that, by engaging in this cross-departmental effort, ECE has the
potential to emerge as an innovator rather than a follower when it comes to the education of
future engineers for global citizenship. Future engineers have much to benefit from a campus
university internationalization plan. It is the result of these efforts that will allow future
engineers to develop the core competencies to effectively function in a global world. These
include: the development of an intercultural competence, world mindedness,"” and so forth.

The stage of innovation has also been further nurtured by the collaborative interdisciplinary work
that is unfolding between the expertise at INTO CSU and that of Engineering. For example,
given that the INTO CSU Center Director is an applied linguist with specialization in the
teaching and learning of English to speakers of other languages, she invited the Department
Head of ECE to collaborate in a study that intended to better understand the non-verbal processes
involved in the process of reading comprehension of engineering texts. Such research was
presented at the Annual Meeting of the American Association of Applied Linguistics in April
2016.% As these two experts engaged in this type of work, they are closely monitoring student
performance to better understand what possible interventions need to be considered in the
teaching and learning of PW students relative to the competencies needed for becoming
successful ECE students and eventually graduates.

Here are some additional tangible ways in which the partnership has begun to influence the ECE
department that can lead to true educational innovation:

* Cross-disciplinary collaboration

* Faculty development

e Curricular re-envisioning

* Resource sharing through collaborative practices

* Research and scholarship

* Departmental competitiveness and global positioning

There is no question that the INTO CSU venture offers a platform for innovation. It represents a
new educational challenge, and it has the potential to serve as the springboard that ECE faculty
can make use of to have a greater reach of significant impact not only on campus but on the
world. “Successful CI [comprehensive internationalization] is not the product of well-meaning
but heavy top-down decision-making by presidents and provosts. Neither is it only the result of
bottom-up populism, but a product of these two processes in concert to pursue consensus”
(Hudzik, 2011, p. 3).

Recommendations / Lessons learned.

The success of INTO CSU, and in particular of its signature program known as “Pathways” will
require a long-term shared commitment by departments working in collaboration with the
language specialists at INTO CSU. It will require clarity regarding the shared goals relative to
what it takes to ensure student success and a true and positive attitude that will lead to
collaboration, innovation and continuous education of everyone on campus and beyond.



Based on our shared experiences, we have concluded that the following are essential ingredients
for success: (1) clear and effective communication of the value proposition; (2) involvement of
key personnel directly affected by the initiative (i.e., administrators, faculty, and staff); (3) strong
and effective leadership; (4) clear plans for addressing the issues of concern, such as capacity
and student performance; (5) strong willingness to work to plan for growth; (6) high levels of
commitment to, and a strong sense of belief in, the joint venture.

Finally, based on our direct experience, we can only agree with the following: “Comprehensive
internationalization is a commitment, confirmed through action, to infuse international and
comparative perspectives throughout the teaching, research, and service missions of higher
education. It shapes institutional ethos and values and touches the entire higher education
enterprise. It is essential that it be embraced by institutional leadership, governance, faculty,
students, and all academic service and support units. It is an institutional imperative, not just a
desirable possibility. Comprehensive internationalization not only impacts all of campus life but
the institution’s external frames of reference, partnerships, and relations. The global
reconfiguration of economies, systems of trade, research, and communication, and the impact of
global forces on local life, dramatically expand the need for comprehensive internationalization
and the motivations and purposes driving it”.! True commitment is key for success.
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