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INTRODUCTION

While the US economy is expected to create over 120,000 new jobs requiring at least a
bachelor’s degree in computer science, only approximately 48,000 computer science
baccalaureates are produced each year [1]. This dilemma is further complicated by the systemic
marginalization of the “new majority” of undergraduates [2] who represent rich sources of
untapped talent and the diverse worldviews that are essential for addressing the most vexing
computer/information science problems of our day. Education researchers have identified
pedagogical reform as one of the most advanced mechanisms for redressing these trends [3].
However, mastery of the pedagogy — particularly culturally responsive pedagogy — commonly
poses a substantial challenge for STEM faculty [4].

In 2014, the Association of American Colleges and Universities (AAC&U) launched the Teaching
to Increase Diversity and Equity in STEM (TIDES) initiative — with 19 diverse institutions of
higher education —to increase awareness of and self-efficacy with culturally responsive
pedagogy among computer/information science faculty. This effort included specific, campus-
based projects designed to support the recruitment and/or retention of diverse students in
computer science. Additionally, TIDES included a three-year long professional development
program for STEM faculty that included structured learning and application opportunities, as
well as extensive institutes, continuous communications, and a rigorous assessment strategy.
While the TIDES professional development component was consistently applied across STEM
faculty participants, the campus-based projects varied depending on the campus climate,
culture, and needs.

To date, TIDES has positively impacted nearly 300,000 STEM students — over 50% of whom are

from diverse populations. More importantly, TIDES has illuminated how STEM faculty came to
know what needed to be done to positively impact the success of these diverse STEM students.

PRESENTATION CONTENT

This presentation will showcase the entire implementation arc of the AAC&U TIDES initiative,
beginning with its conception. Particular attention will be paid to the design, execution,
evaluation and assessment strategies, and the overall impacts of TIDES. Additionally, because of
the potential for this presentation to contribute to a significant paradigm shift in our
approaches to STEM faculty professional development, effort has been made to carefully
organize it into several broad modules that fully capture both the theoretical and practical
underpinnings of TIDES. Details of each presentation module are described below.



MODULE | — Background Information

The presentation authors have been involved with TIDES since its early conception and
throughout its implementation. Collaboratively and collectively, they have worked to ensure
that the outcomes of TIDES are both meaningful and well-documented. As such, they are ideally
suited to lead an introduction of the presentation that will provide deep insight into the
underlying premise upon which the AAC&U TIDES initiative was built.

Specifically, the Background Information Module will include an analysis of the national
landscape of US STEM higher education and the shifting demographics that now call for more
robust approaches to competitively training STEM graduates. Emphasis will be placed on the
culture of the computer science disciplines. Additionally, the role of faculty will be stressed and
highlighted as quintessential to any institution’s broadening participation efforts.

MODULE Il - Framework

The Framework Module of this presentation will deeply explore self-efficacy [5] and its
relevance to the theoretical underpinnings of the TIDES approach to STEM faculty professional
development. As a known determinant of behavior change, self-efficacy represents the capacity
of STEM faculty to not only make important changes in undergraduate teaching behavior, but
to also sustain those changes even in the face of institutional barriers.

This Module will also provide a step-by-step analysis of the goals of TIDES, the integration of its
professional development process toward achieving those goals, and the logic that supports
both. As time allows, information about specific experiential exercises that are exclusive to the
TIDES approach will be provided along with opportunities for presentation attendees to actively
participate in modified renditions of those exercises. It is envisaged that the interactive nature
of this Module will not only demystify the TIDES approach to STEM faculty professional
development, but also catapult attendees toward deeper exploration of their own capacities
for cultural responsiveness.

MODULE Il — Results

As noted, 19 institutions participated in the AAC&U initiative. These institutions represented
the full range of institution types and classifications, including: tribal colleges and universities,
historically black colleges and universities, Hispanic serving institutions, community colleges,
women’s colleges, research intensive universities, and predominantly undergraduate
institutions. An overall summary of TIDES institutions will contribute to the Results Module.
Specific details of how their approaches to culturally responsive undergraduate STEM teaching
both complemented each other and addressed unique institutional contexts will be stressed.

Overall, as a result of our TIDES professional development intervention, the self-efficacy of
STEM faculty to implement culturally responsive pedagogies was significantly increased. The
Results Module will summarize our quantitative and qualitative findings in detail. Results
related to STEM student self-efficacy will also be explored during this Module.



Module IV - Conclusion

To conclude this presentation, a summary of the three most significant lessons learned from
the AAC&U TIDES initiative will be reviewed. Of particular importance is the inclusion of insights
into which elements of TIDES can and should be adapted within other institutions’ settings.
Additionally, in keeping with its interactive approach, this presentation will invite attendees to
not only ask questions, but to also share their individual experiences, successes, and challenges
related to implementing culturally responsive undergraduate teaching strategies.

A direct outcome of the Conclusion Module will be an agreed-upon plan for achieving the kind
of national impact that will empower all STEM faculty, regardless of institutional context, to
create culturally responsive undergraduate STEM learning environments. This plan may also
include specific strategies that can be used to more adroitly promulgate the need for cultural
responsiveness throughout the entire STEM reform community.

SUMMARY

Oftentimes, efforts to reform STEM higher education focus on “fixing” students, particularly
those from underrepresented backgrounds, and overlook the importance of faculty
professional development in addressing the academic and psychosocial needs of all STEM
students. The AAC&U TIDES initiative represents an important departure from this tradition,
providing the STEM reform community with: 1) a more contemporary perspective of STEM
reform; 2) an alternative strategy that that does not rely on “fixing” the student; and, 3) a
proven mechanism for increasing the capacity of STEM faculty to meet our nation’s imperative
for a diverse and competitively trained STEM workforce.
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