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ABSTRACT
In this paper we reflect on what we have learned in the past three
years creating a novel experiential education program in data sci-
ence for undergraduates. In this Data Science Internal Internship
(DSII), students are paid as employees of the university office by
which they are tasked with helping to overcome administrative
challenges through the introduction of data scientific solutions.
Interns meet weekly with the DSII’s program directors in the com-
puter science department, receiving feedback on their design and
implementation strategies, technical support as necessary, and guid-
ance on organizational dynamics they encounter along the way.
Similar to traditional internships, this offers students the opportu-
nity to acquire data scientific expertise by working with a mentor
in a professional setting. A key difference is that the mentor is the
actual supervising client, typically with minimal data science exper-
tise. This drives the uniqueness of the DSII’s learning environment,
which includes the guarantee to students that they will have access
to the data they need to address the administrative challenge in
question. It also grants students regular and direct contact with the
supervising domain knowledge experts. This results in direct bene-
fit to the university while providing students the unusual chance
to serve as lead developers tackling high-value problems.

We explore the Internal Internship approach as a proof-of-concept,
describing the infrastructure that will help make possible its repli-
cability. The Internal Internship offers undergraduates the chance
for demonstrable achievement through its expectations of high mo-
tivation and creativity in self-teaching, and of effective application
of new technologies. These expectations emerge from real admin-
istrative challenges requiring innovative solutions, and through
direct and dedicated relationships with respective administrators.
Because of the distinctive learning environment it offers, we find
that the Internal Internship concept is worth pursuing as a comple-
ment to the many new data science programs spawned over the
past decade.
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1 INTRODUCTION
In our data analytic research into the higher education workforce,
we discovered an untapped opportunity to create a new type of
experiential learning program for data science students. This oppor-
tunity emerged from the finding, based on exploring job postings in
the higher education sector, that research universities were among
the fastest growing drivers of supply and demand for data scientific
talent in the decade leading up to the COVID pandemic [10]. At the
same time that more and more faculty were being called upon to
bring data scientific skills into the classroom, fast-growing numbers
of administrative job postings were calling for them too. This find-
ing identified the potential value of bridging together the academic
and the administrative functions of the university through a shared
focus on data science.

To explore this potential, we launched a special internship pro-
gram in 2021, in which top performing undergraduates are paired
with administrators to apply data scientific skills to university ad-
ministration and operations. This paper describes three years of
experience with this Data Science Internal Internship (DSII), identi-
fying distinctive learning experiences for participating undergrad-
uates as well as specifying the program design characteristics that
are responsible for that distinctiveness. We believe that the pilot
program we designed, at an R1 AAU school, can serve a proof-of-
concept role for other universities focused on building out multiple
components of best-in-class data science education.

Deepening mastery and acquiring practical expertise through
experiential learning is a key value for undergraduates that the In-
ternal Internship program shares with other more established data
science internship programs [3]. Experiential learning opportuni-
ties in technology-application fields have been growing in recent
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years, thanks in part to the demand from employers for graduates
who can “hit the ground running” [8]. They’ve been growing, also,
thanks to the nature of data science itself, which is “necessarily
highly experiential” [6]. Data science is both “a practiced art and
a developed skill.” As such, students need to “encounter frequent
project-based, real-world applications with real data to complement
the foundational algorithms and models” [6]. These insights about
the pedagogical demands of technological learning are reflected in
many educational subfields, including challenge-based learning and
service learning [7]. The Internal Internship is consistent with this
broadening response to the significance of experiential learning
opportunities, which make it possible for students to “solidify their
data skills in a way that a typical course cannot” [9].

The unorthodox nature of the pilot we designed lies in its In-
ternal Internship structure, which enables undergraduates to take
on mission-critical responsibilities within administrative offices,
where dedicated supervisors expect students to help deploy effec-
tive data scientific solutions to work flow challenges. The Internal
Internship is not a course, or a curriculum, and it is not a student
organization. It is a system built on relationships among computer
science faculty and university leaders for selecting trustworthy
students, identifying data science projects with well-defined goals
relevant to improving university operations, matching the two, and
then overseeing the technical, security, and organizational support
necessary to help each project arrive at a positive contribution to
university administration.

To our knowledge, the infrastructure necessary to enable experi-
ential learning for data science students in university operations has
not yet been openly discussed or explored. In the first phase of our
pilot program, which we report on here, we focused on building the
infrastructure of relationships and expectations to ensure proper
preparation, oversight, security, trust, and effective outcomes. With
the essential qualities of this infrastructure now identified and in
place, the DSII program will be able to move into its next phase,
developing research findings that can be shared publicly regarding
student learning, administrator learning, and metrics to evaluate
operational impact. We elaborate now on the evidence of feasibility
from our experience building the internal internship infrastructure
for data science applications in higher education.

2 KEY COMPONENTS OF THE PROGRAM
The design of the Internal Internship is driven by its insistence on
generating practical value for administrators participating in the
program. This includes the way in which the Interns are selected,
the projects defined and evaluated, and the oversight of student
work progress conducted. It also helps explain why participating
students are paid as employees rather than granted course credit: ad-
ministrative mentors explicitly requested a paid, non-credit-bearing
set-up for this program. Their experience with multiple forms of
student engagement generated the strong conviction that students
are much more likely to succeed in dedicating their intelligence,
creativity, and resourcefulness to accomplishing office goals when
they are not bound by course requirements.

2.1 Project Definition, Intern Selection, and
Student Employment

DSII projects are defined by office managers identifying work-flow
challenges in their divisions that would be well-served by data scien-
tific applications. Many of the projects have focused on operational
data that has great value to decision-makers but remains untapped,
others reflect time budgets burdened by manual data analysis, some
aim to leverage data scientific techniques to extract key pieces of
information from voluminous types and numbers of documents,
or to address increasing pressure from multiple stakeholders for
trustworthy and interactive access to work-flow indicators. We
work with administrators to help craft clear job descriptions for
each project, but the scope, and the measure of success for each
project depends on the operational office in question.

The supervising administrators were originally motivated by the
university’s senior leadership, as the University Provost and the
Executive Vice President for Administration and Finance encour-
aged their direct reports and respective divisions to give it a try.
Once the DSII began developing a track record of success, admin-
istrators became much more willing to consider the possibility of
bringing undergraduates into their offices to help solve operational
challenges through data scientific innovations.

The student selection process begins with a committee made up
of computer science department faculty who review candidates’
academic performance in foundational courses of the computer
science major, in order to select finalist candidates for each open
position. Faculty seek evidence of mastery of data structures and
Python, and also, increasingly, of the basics of natural language
processing, data visualization, and machine learning. Faculty also
review, where applicable, evidence of relevant technical expertise
developed through previous jobs and internships. But it’s the super-
vising administrators themselves who interview finalist candidates
and make their own hiring decisions based on who they believe will
be best suited to accomplishing the project outcome in question.

Our Interns are equally paid student employees, working at least
10 hours per week, and reporting directly to the supervisor re-
sponsible for implementation of work-flow improvements. Interns
usually work through two sessions – Fall, Spring, or Summer – and
often work through a third session to help on-board new Interns,
or to help automate their innovations. The Internal Internship does
not offer students the opportunity to fulfill curricular requirements.
In exchange, it offers well-mentored opportunities to design and
implement solutions, avoiding the common disconnect in experien-
tial learning programs between the classroom on the one hand and
the business outcome on the other [1, 4].

2.2 Access to Data, Domain Knowledge
Mentoring, and Weekly Cohort Meeting

Participating administrators commit to granting their Interns full
access to all the data they will need in order to accomplish the
stated goals as defined by the administrators themselves. This is un-
usual. Data for experiential learning purposes is often constrained
by data security restrictions, legal barriers to cross-institutional
collaboration, and pre-defined limits on the size and scope of data
access [1, 4, 8]. Indeed, some data science faculty have made access
to comprehensive data sets of “real” data a focus of their work,
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since “it is difficult to find comprehensive case studies to support
data science courses, especially cases that span from raw data to
actual business outcomes” [5].

Our administrative partners are willing to take the unusual step
of granting Interns data access because of the trust the program
engenders. This trust stems from three sources: (a) explicit support
and encouragement for the DSII from senior university leaders,
including the Provost and the EVP for Finance and Administra-
tion, (b) oversight of progress for each student that we exercise
through weekly meetings with the cohort, and (c) partnership that
we’ve built with the university’s data governance board as well as
with the network security leaders within the university’s central
IT function1. This partnership includes continual training in the
university’s data security standards, and has led to the development
of additional protocols and Non-Disclosure-Agreements specifically
relevant to student workers and participating faculty.

Interns are expected to acquire deep domain knowledge quickly
about their specific projects, and the DSII guarantees that students
will have regular access to domain knowledge experts to help them
do so. The working relationship between student and administra-
tor is not inter-mediated by faculty or other educational experts
providing guidance. This is unusual from the point of view of many
data-focused internship or capstone experiential learning oppor-
tunities, which will often rely on the faculty supervisor to ensure
effective solutions for those clients who “expect professional caliber”
expertise [11]. We know from experience that our high expectations
of students are justified: selecting for students who demonstrate
mastery of data structures, coding, and related computational top-
ics, has so far continued to generate a reliable, albeit small, pool of
candidates capable of the self-teaching necessary to accomplish the
operational goals defined by participating administrators.

The required weekly meeting of the Intern cohort oversees the
individual progress of each student in achieving office-specific goals.
We manage this meeting from an agile/scrum perspective: Interns
learn to share crisp presentations each week about what they ac-
complished, what they aim to accomplish next week, what they
faced as their greatest obstacle, and what they found particularly
noteworthy, counter-intuitive, or intellectually compelling. Each
Intern is required to present the weekly progress of their work
through visualizations of key findings and essential domain knowl-
edge. In this way, we ensure that we are hearing early of potential
derailments – be they technical snags, or challenges in matters of
communication or interpersonal interactions – which gives us the
chance to nip them in the bud before they get serious enough to
threaten the possibility of effective outcomes.

We bring faculty and administrators with relevant expertise or
experience to give feedback, and to provide extra technical guidance
on subfield-specific challenges. We encourage Interns to learn from
each other as they discover they are often teaching themselves
similar tools and techniques. We talk through situations where
students are surprised to encounter organizational obstacles to
technological effectiveness. We provide technological support. We
also guide students in transforming their weekly pitches into refined

1As attested by the university’s Deputy CIO, program interns are "helping to advance
the Data Governance program, adhering to its protocols to ensure all data shared is
accurate, accessible, complete, and secured [13].

end-of-session presentations about the impact of their work to an
internal, cross-divisional audience of university leaders.

3 PEDAGOGICAL STRUCTURE
3.1 Pairing of Student-Administrator
In the Internal Internship, students are in the unusual situation of
being accountable for the relevance and impact of their applica-
tions. This accountability, which comes from the Intern’s direct
connection with the administrator, leads students to develop self-
awareness about their lack of knowledge in the face of particular
operational challenges. This self-awareness motivates students to
figure out how to teach themselves the skills of technology appli-
cation necessary to address the problem. It also motivates them
to take advantage of the opportunity to work directly with their
supervisors, acquiring the domain knowledge without which it
would be impossible for them to evaluate the appropriateness of
any proposed innovations. Students are required to learn, over time,
how to translate details about their technological solutions into
clear explanations of the value of their innovations. Students are
expected not only to communicate what they are doing, but also to
explain, teach, and provide compelling evidence to their supervi-
sors of relevant impact. Otherwise, the administrator would not be
approving the student’s proposed innovations in work-flow.

In our experience, it is this direct relationship between student
and administrator that drives the distinctiveness of the DSII learning
environment. It is the source of the guarantee to participating
students that they will receive full access to the office data necessary
to create effective work-flow innovations. It is also the source of
the intense motivation we see in DSII Interns to climb whichever
learning curves they might encounter in order to create working
solutions to their supervisors’ administrative challenges.

3.2 Uncertainty
In the classroom, professors who create the assignments know the
answers to every problem. Data sets in classroom projects must
be clean enough and familiar enough to the professor so that stu-
dents manipulating them can demonstrate their skills. This is often
true for experiential learning programs or graded externships or
capstone projects for undergraduates, where data sets need to be
“pre-curated” and “clean” enough so that students can be guaranteed
to show some degree of impact [14]. The DSII program places stu-
dents in high-uncertainty situations where no one knows whether
and how a particular data set might be made to yield value, nor
whether a new set of data scientific techniques or tools might prove
use-able or useful. This uncertainty – married to an infrastructure
of oversight by computer science department DSII program lead-
ers shoring up protections against the consequences of potential
failure, and tied to participating administrators expecting effec-
tive outcomes – is the essence of the pedagogical structure of the
program.

3.3 Complexity of technical knowledge
We have had colleagues ask why we don’t target this program
toward Masters students who would have more experience with
data scientific tools and techniques, rather than undergraduates
who end up teaching themselves these techniques as part of the
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DSII experience. The main reason is that, so far, we’ve learned that
university offices eager for data scientific innovations in their work-
flow do not require the most sophisticated of data science tools. The
most accomplished of our bright undergraduates are fully capable
of meeting the challenges that arise in university operations. They
are also at a skill level where they can benefit greatly from the
experience: one of high-intensity and steep learning curves on
many fronts, but also one that is deeply gratifying because it is
achievable and relevant.

We have found that the first few months of a DSII project are
often devoted to developing clean, machine-readable data sets. At
the same time, Interns are quickly learning the essential domain
knowledge to be able to effectively collaborate with their adminis-
trative mentors. For example, one Intern-Admin team began with
data cleaning, moved to visualizations of trends and disaggregation
within the data relevant to office-specific metrics, launched a se-
cure and user-friendly dashboard for interactive access to insights
from the data, created a customized encoder to ensure anonymity
of sensitive data components, was able to utilize those sensitive
data components to generate new statistical analyses, and is now
building on the results of those analyses to enable appropriate ex-
ploration of predictive analytics. These types of applications do not
require graduate-level training. But they do require technical mas-
tery of basics, confidence in self-teaching and in translating insights
across domains, and creativity to help transform new technology
applications into effective outcomes.

4 PRELIMINARY RESULTS
4.1 Data scientific innovations at work
The DSII program has just completed its 10th cohort, with 3 cohorts
per year (Spring, Summer, Fall) since 2021, averaging 7 students
per cohort, 6 projects per cohort, with 58 percent of the Intern
spots held by male and 42 percent held by female undergraduates,
totaling 31 individual students completing at least one session. The
DSII Interns are leaving a legacy of success, generating reports from
participating administrators of actual improvements in terms of
data-informed decision-making, time-savings, more efficient use
of existing analytical resources, and insights from operational data
that would not otherwise have been analyzed.

For example, the Associate Provost for Research Administration,
overseeing the building of an interactive dashboard capable of
tracking and analyzing trends in all grant applications for sponsored
research, described her office’s experience with the DSII as follows:
"Our office has been able to leap-frog in our understanding and
use of our data, and has given us the ability to continually ask new
questions of the data to help drive institutional decision-making”
[13].

Similarly, the Executive Director of Prospect Development and
Information Strategy for the fundraising division, overseeing the
design of predictive models customized to the university’s alumni
donors, explained, “As we teach the students about fundraising data,
they learn why the data is valuable and relevant, and then they
implement their new analytical techniques, which in turn leads us
to new insights too, not just about what our data is telling us, but
also about how worthwhile it is to acquire the tools necessary for
new ways of looking at it” [13].

We have been learning important lessons in the pilot phase. For
example, early on in the program, two students chose to leave before
the end of their respective sessions. One of those students decided
to opt for an academically-focused research assistant position in a
faculty member’s lab instead. The other, similarly, expressed lack
of interest in pursuing solutions to administrative challenges. We
were surprised by these two students since the selection process
includes interviews, run by the hiring managers themselves, which
involve detailed conversations about project objectives. We have
since redoubled our efforts to make clear to all candidates that they
must be willing and eager to effectively follow the direction of their
administrative supervisors if they are to take on the responsibilities
of a DSII Intern. We understand that this aspect of the program is
not a common experience for undergraduates, especially for those
who have not yet had extensive experience in working in an office
environment. We have not experienced the same challenge since.

On the administrative mentor side, we’ve learned to be more
explicit about the requirements of effective project definition. For
example, one of our early projects was motivated by a senior ad-
ministrator who was needing data analytic support for a specific
policy change. After extensive data engineering and statistical anal-
ysis conducted by the DSII Intern, it turned out that the validated
results did not support the policy change that the administrator
had assumed necessary. This "dog didn’t bark" outcome was use-
ful, but not exactly the most efficient way for the DSII program
to impact operational effectiveness. We have not experienced this
shortcoming again, since we are now more precise: DSII projects
are expected to deploy data scientific innovations to create better
access to data, and to rely on that access to illuminate, automate,
and help with prediction for data-informed decision-making, not
to assume or aim to confirm a predefined policy answer.

Participating offices have included Human Resources, Institu-
tional Research, Academic Affairs and Registrar, Dean of Arts and
Sciences, Graduate School of Arts and Sciences, Division of Stu-
dent Affairs, Accounting and Financial Services, Information and
Technology Services, Office of Technology Licensing, Institutional
Advancement, Office of Research Administration, Facilities Admin-
istration, Transportation, and the Office of Investment Manage-
ment.

4.2 Sustainability and Replicability
Our partnership with the network security leaders of the univer-
sity, combined with a track record of three years of experience, is
now making it possible to build a formal DSII Repository within
central IT. This will streamline the administrative requirements
of on-boarding and off-boarding of students through the program,
automate associated security protocols, help ensure sustainability
of on-going projects, as well as replicability of student-designed
solutions. The DSII Intern dedicated to this project is now helping
to assemble a system for secure storage and dynamic access to all
the work created by DSII Interns, on a project-by-project basis. It
will also include a public-facing component, enabling the sharing of
student work and administrative impact in a way that is consistent
with university security protocols.

We can share details from the DSII project in student affairs
for a brief example of impact. In that project, administrators were
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finding it difficult to leverage the value of the important national
survey on student wellness they had been conducting on campus
through the National College Health Assessment (NCHA). The
resulting NCHA data was being delivered through SPSS, a statistical
software package introduced over 50 years ago which lacks the
capability to support quick access to key insights or to engage in
interactive analytics on questions with the greatest relevance to
decision-making.

The DSII Intern converted the SPSS data into formats readable by
Python, making it possible to create a user-friendly tool for sophis-
ticated engagement with the data. This was the first time the Intern
faced the responsibility of transforming such a large and sensitive
data set into a machine-readable format. It also required the stu-
dent to evaluate various possible dashboard platforms, to best align
the choice with the needs of the office. This was another type of
practical implementation responsibility that the Intern encountered
for the first time. Thanks to the Intern’s motivation, dedication,
and resourcefulness, and to the iterative process of 1-1 meetings
and trial-and-error explorations together with the administrative
mentor, the result was an effective solution. After selecting and
teaching themselves to deploy a Python flask application utilizing
Plotly Dash as the dashboard tool, the Intern translated the ad-
ministrator’s ranking of survey question importance, demographic
characteristics of greatest relevance, and chosen bucketing of re-
sponses into easy-to-analyze data interactivity.

The resulting analyses of the NCHA data would not otherwise
have been possible, including the disaggregation of data across
multiple groupings, such as race, gender, academic program, and
year of graduation. One immediate result of these new insights was
a change in interventions related to alcohol consumption. Student
affairs professionals are naturally concerned about risky behaviors
involving alcohol, especially among first-year students, since the
inexperience of first-years suggests that they stand to benefit most
from extra guidance and education. Yet, the data scientific analyses
of the campus-specific NCHA data, which could now be disaggre-
gated by class year, demonstrated that on this specific campus, it
was juniors and seniors who are most engaging in dangerous behav-
iors involving alcohol. As a result, the DSII’s administrative mentor
began redesigning alcohol safety programming to incorporate the
extra support needed by upper-class students.

This type of experience – of the Intern working through data
resources that are difficult to access, or otherwise messy, unreli-
able, or unwieldy, which in turn results in new opportunities for
policy upgrades, innovations, and interventions that increase office
effectiveness – this has been perhaps the most common arc that
describes the DSII projects at work.

With regard to the resources necessary for long-term sustain-
ability, the pilot phase of the past three years marks a clear path
forward. The DSII program has been conceptualized, implemented,
and managed by two members of the Computer Science depart-
ment, the co-authors of this paper, one a senior faculty member
who is former chair, and the other a research scientist. The uni-
versity has provided some part-time staff support, but neither of
the founder-directors have received additional pay for launching
this program. Other members of the Computer Science department
who have provided additional technical support to DSII Interns,
attended some of the weekly meetings, or participated in the DSII

finalist selection committee have also not received additional pay.
Though the time commitment for this participation has been low,
and those engaged with the DSII Interns and projects have appreci-
ated the value and opportunity to be connected to the program, we
believe that institutionalizing the DSII program for the long-run
will require new funding. Phase II will lay out the conceptual details
of a fundraising plan and budget to more formally link the DSII
program to academic and administrative resources at the university.

5 INTERNAL INTERNSHIP SPECIFICATION
In our experience, four design characteristics define the educa-
tional value for data science students and the operational value for
data-rich administrative offices that the Internal Internship makes
possible. We speculate that these characteristics – data access for
Interns, commitment to teaching and learning between intern and
administrator, and high level strategic value of individual projects –
seemmore easily implementable in a higher education environment
than in other industry sectors. In summary, those characteristics
are as follows:

Data Access: granting access to students of raw, undigested data
from organizations needing data scientific solutions is challenging.
It is challenging for many reasons, including legal, organizational,
and competitive ones. Looking inside the university to administra-
tive offices for experiential learning opportunities in data science
makes it much easier to mitigate many of these constraints on
access.

Domain Knowledge Mentoring: domain knowledge expertise is
crucial for all data scientists. DSII Interns have the unusual benefit of
regular weekly meetings directly with their administrative mentors.
As a result, students are continually testing their awareness of the
problem that needs to be solved, designing technological solutions,
iterating on those designs to better fit the expectations of their
mentors, and learning how best to accomplish real impact. The
DSII experience has revealed that for many administrators in a
university environment, fulfilling teaching and mentoring roles is
a welcome opportunity.

Translating from technology to outcomes: Since the DSII pro-
gram places Interns in direct and on-going relationship with Ad-
ministrators, with the Interns serving the lead role in design and
implementation of data scientific innovations, Interns have the re-
sponsibility of translating, explaining, justifying, and guiding their
supervisors on the practical relevance and value of technologies
they are helping to implement. In other words, DSII Interns take on
teaching and mentoring roles themselves, helping their supervisors
learn about data science tools, and, consequently, also helping them
to acquire practical experience in deploying those tools to improve
data-informed decision-making.

Making a significant contribution to the university community:
DSII projects are defined by and linked to high-level university ad-
ministrators who are making important decisions about university
operations. Improving these university operations through data
science gives participating students a chance to leave a legacy of
efficiency and effectiveness that will benefit future generations of
students, faculty, and staff. The chance to make a positive and last-
ing difference fuels intense student motivation, a motivation that
incorporates all the self-teaching of technological application skills,
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acquisition of domain knowledge, and effective translation from
technology to outcomes that characterizes the DSII Intern student
experience.

In short, the DSII echoes the experiential learning benefits of
traditional data science internships, adds the direct accountability
for outcomes experienced by students in co-curricular activities
like hack-a-thons, data-thons, skunkworks, and robotics clubs, and
then infuses both of those qualities with unusually high strategic
relevance for undergraduate data science students who care about
making a lasting contribution to their university communities [2,
12].

6 EVALUATION AND FURTHER RESEARCH
During the first phase of launching the Internal Internship, we have
been limited in our ability to design and share metrics of evalua-
tion and impact on students, or on administrators and their offices.
This is due to the private and sensitive nature of many aspects
of university administration, and from not having yet developed
policies for public distribution of participant experiences. The DSII
will now be prepared to move beyond the pilot phase, thanks in
part to the development of the DSII Repository. This Repository
of proprietary documents, scripts, commentary, data, analytic find-
ings, visualizations, tutorials, and custom-designed software tools,
is being designed and overseen by the university’s network security
division within central IT, a team that includes a DSII Intern dedi-
cated to this project. From the point of view of computer science
educators, the most immediate relevance of this Repository is that it
will include protocols for research surveys of program participants.
It will also include public access to demonstrations and metrics of
impact on a project-by-project basis.

The pilot phase of the Internal Internship has yielded implemen-
tation details about the feasibility as well as the special educational
and operational value of placing undergraduates in roles as data
scientific innovators in university administration. It has also illu-
minated the research questions most worth addressing in the next
phase: (a) what are the learning outcomes of the DSII experience
from the point of view of participating undergraduates, or, to put
another way, what does it look like when students who are already
demonstrating outstanding accomplishment are given unique op-
portunities to push their skills and talents even farther? In much
the same way that Senior Honors Thesis students are evaluated by
a rubric that measures the quality and significance of their indepen-
dent research, so should DSII Interns be evaluated by the usefulness
and impact of their technological innovations on their supervisors,
the workflow of their offices, and on strategic responsibilities of
related offices and of senior university leaders; (b) how might the
DSII experience inform undergraduate data science education more
broadly – are there specific coursework components Interns might
identify as essential for all undergraduates studying data science?
Might it be possible to transform non-sensitive aspects of individual
DSII projects into innovative data science course materials? and (c)
what is the impact of the DSII experience on administrative lead-
ers, from a technology leadership and professional development
point of view, as they mentor students to deploy data scientific
innovations in their offices?

With regard to DSII’s impact on career preparedness, we can
share, anecdotally, comments from DSII alumni:

“Many higher-level COSI courses require students to
tap into online resources to teach themselves new
tools and techniques, but nothing gave me as much
experience in doing this as did the DSII. My admin
mentors did not have opinions on how I achieved
the outcomes they needed. They just needed me to
get it done in a way that was useful for them. I am
teaching myself new tools and techniques all the time
now. It’s something that everyone here [in this large
tech company] learns how to do. But I’m a step ahead
because I got to start learning how to do it in college.”
“Those weekly DSII sessions were especially valuable.
I got better and better at being precise about what I
had accomplished each week, what challenges I faced,
and how I was planning to make progress the follow-
ing week. All the technology and analysis teams here
have some version of this process. I am so much better
prepared than other recent college grads.”
“The DSII gave me the experience and therefore the
confidence to learn how to speak with subject matter
experts and decision-makers. I know the importance
of reaching out for guidance about defining the scope
of a problem that needs to be solved by technological
tools. Thanks to this confidence, I’ve been noticeably
more successful than my peers here [at this start-up
company].”

7 CONCLUSION
Our reflection on three years of implementation experience with
the DSII underscores the unique pedagogical characteristics of its
Internal Internship structure, even while acknowledging its ex-
ploratory status. The pilot phase of the DSII can serve as a proof of
concept for other universities. We believe it would be worthwhile
to replicate even on the scale of one test project, with one will-
ing administrator, one carefully selected student, and an interested
member or two of the computer science department. We believe
this because we’ve experienced unique benefits that can come from
the Internal Internship. These benefits include an increased spirit
of openness, creativity, and motivation for collaborative learning,
among participating students, administrators, and faculty. Even
though intangible, these benefits, we sense, redound to support the
university’s commitment to excellent data science education in the
long run.

Since we found that the support of senior university leaders
was essential in jump-starting the Internal Internship, we would be
willing to offer personal testimonials to senior leaders of other uni-
versities whose computer science faculty might consider launching
a similar pilot program. We see great potential from more formal
research as well as from further deployment of the Internal Intern-
ship.
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