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e First, we share our experience of actively encouraging freshman Com-
puter Science students from EPCC to engage in research.

e In our experience, active participation in developing new ideas:

— enhances their academic efforts,
— boosts their self-esteem, and

— widens the graduate school pipeline.
e Of course, a lot of what we do is specific for Computer Science.
e So, after our introduction, we invite all the participants:

— to share their experiences of engaging freshmen in research, and

— to brainstorm on the best practices of such engagement.



e Universities (including UTEP) and funding agencies strongly encour-
age involving undergraduates in research.

e This helps students understand the need for studying breadth courses
that many students perceive as unrelated (e.g., math for CS folks).

e It boosts students’ self-esteem when they contribute to new discover-
ies: every paper is a world record.

e [t motivates them to join graduate programs.



e There are a few top schools that encourage student research engage-
ment from the moment they start their studies.

e However, usually, students’ involvement with research starts at junior
or senior level.

e We believe that all schools should encourage research experience at
freshman level.



e Many UTEP students take their freshman classes at EPCC.

e So, starting in 2015, EPCC CS educators have started — in collabora-
tion with UTEP — teaching research elements at the freshman level.

e In the very first lectures, students are:

— exposed to exciting advanced research topics and

— encouraged to attend the meetings of the corresponding Affinity
Research Groups.

e Yes, this takes time.

e But this nurtures good future graduate students — and it saves time
in the long run.

e This is similar to money: to make money, you need to spend money.



e This practice succeeded way beyond our expectation.
e More than 20 students went through this program.
e Most of them continued to do research after joining UTEP.

e 16 of them became undergraduate co-authors of serious research pub-
lications.

e Let us all join this effort!



e Our plan is to ask participants:

— what discipline they represent and

— how, in their opinion, students from their discipline can be en-
gaged in freshman-level research.

e Our preliminary experience is that quite a few instructors are doing
this already.

e So we expect that we — and others present at this session — will learn
from these experiences.

e At the end of this session, we plan to leave time:

— to summarize what we all learned and

— to form a working group.



e Growing your own students is a perfect way to get good graduate
students.

e This is much more effective that letting your undergraduate students
leave and try to recruit graduate students elsewhere.

e Most research students perform better academically, since they better
understand the need for all required classes.

e Creativity — important part of research — is a valuable asset even if a
student does not go into the academia.



e Send individual emails to top students in undergraduate classes en-
couraging them to do research.

e Emphasize research opportunities during advising.

e Mention research and teach elements of research techniques in as
many regular classes as possible.

e Explicitly mention remaining open problems in regular classes.

e Periodically organize research tutorials.

e Have special research-methods classes for undergraduate students.
e Get students excited about research — e.g., at seminars.

e Come up with flashy names for research areas and research topics.

e Provide detailed, convincing, easy-to-understand motivations for re-
search topics.



e Select a project that is doable.

e Relate the research topic to classes that students are taking.
e Teach students that failing is part of research.

e Teach students to be independent researchers.

e Help students to be patient when entering a ten-year Bachelor’s-
Master’s-PhD research training.



e This working group will try to develop general guidelines for applying
this idea.

e These guidelines should be as general as possible — beyond CS to
general STEM and even beyond STEM.



e This work was supported in part by the National Science Foundation
grants:

— 1623190 (A Model of Change for Preparing a New Generation for
Professional Practice in Computer Science), and
— HRD-1834620 and HRD-2034030 (CAHSI Includes).

e It was also supported by the AT&T Fellowship in Information Tech-
nology.

e It was also supported by the program of the development of the
Scientific-Educational Mathematical Center of Volga Federal District
No. 075-02-2020-1478.
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Texas at El Paso



e Abraham Saldana — working for United States Air Force
e Nick Sims — MS in Computer Science Student at UTEP

e Jesus Tovar — I'T specialist at Socorro Independent School District
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