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ABSTRACT

Recent calls for improvement in undergraduate education within STEM (science, tech-
nology, engineering, and mathematics) disciplines are hampered by the methods used to
evaluate teaching effectiveness. Faculty members at research universities are commonly
assessed and promoted mainly on the basis of research success. To improve the quality
of undergraduate teaching across all disciplines, not only STEM fields, requires creating
an environment wherein continuous improvement of teaching is valued, assessed, and re-
warded at various stages of a faculty member’s career. This requires consistent application
of policies that reflect well-established best practices for evaluating teaching at the de-
partment, college, and university levels. Evidence shows most teaching evaluation prac-
tices do not reflect stated policies, even when the policies specifically espouse teaching
as a value. Thus, alignment of practice to policy is a major barrier to establishing a culture
in which teaching is valued. Situated in the context of current national efforts to improve
undergraduate STEM education, including the Association of American Universities Under-
graduate STEM Education Initiative, this essay discusses four guiding principles for aligning
practice with stated priorities in formal policies: 1) enhancing the role of deans and chairs;
2) effectively using the hiring process; 3) improving communication; and 4) improving the
understanding of teaching as a scholarly activity. In addition, three specific examples of
efforts to improve the practice of evaluating teaching are presented as examples: 1) Three
Bucket Model of merit review at the University of California, Irvine; (2) Evaluation of Teach-
ing Rubric, University of Kansas; and (3) Teaching Quality Framework, University of Colo-
rado, Boulder. These examples provide flexible criteria to holistically evaluate and improve
the quality of teaching across the diverse institutions comprising modern higher education.

Research on how students learn and on learner-centered teaching practices is well
documented in peer-reviewed scholarship (National Research Council, 2000; Doyle,
2008; Ambrose et al., 2010; Brown et al., 2014) and more recently highlighted in high-
level policy reports and papers (Handelsman et al., 2004; Singer et al., 2012; Kober,
2015). Robust evidence shows that active-learning pedagogies are more effective than
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traditional lecture-based methods in helping students, includ-
ing students from underrepresented backgrounds, learn more,
persist in STEM (science, technology, engineering, and mathe-
matics) fields, and experience higher rates of completing their
undergraduate degrees (Lorenzo et al., 2006; Haak et al., 2011;
Eddy and Hogan, 2014; Freeman et al., 2014; Becker et al.,
2015; Trenshaw et al., 2016). Grounded in this scholarship,
many postsecondary institutions have launched institution-wide
efforts to improve the quality and effectiveness of undergradu-
ate teaching and learning. As commented by Susan Singer, for-
mer director of the Division of Undergraduate Education at the
National Science Foundation, the landscape is filled with
encouraging ways to transform undergraduate education
(Singer, 2015).

Despite this movement toward developing and supporting
systemic reform in undergraduate education, a majority of
research university faculty members who teach undergraduate
science and engineering classes remain inattentive to the shift-
ing landscape. Student-centered, evidence-based teaching prac-
tices are not yet the norm in most undergraduate STEM educa-
tion courses, and the desired magnitude of change in STEM
pedagogy has not materialized (Henderson and Dancy, 2007;
Dancy and Henderson, 2010; Dancy et al., 2014; Anderson
et al., 2011; Singer et al., 2012; Malcolm and Feder, 2016).

A critical factor impeding systemic improvements of under-
graduate education, not only in STEM fields, is how teaching is
considered in the rewards structure. Development of a coherent
set of policies to guide the evaluation of a faculty member’s
work is a precondition for improving the merit and promotion
processes. However, evidence shows a wide variation in com-
mitment to and expectations for research, teaching, and service
between and within research universities exists (Fairweather
and Beach, 2002). Furthermore, stated policies that articulate
the value of teaching have been insufficient to raise the atten-
tion paid to teaching. Merely espousing the value of teaching is
not enough. Frequently, department, college, and university
practices do not align with stated priorities in their formal poli-
cies (Fairweather, 2002, 2009; Huber, 2002).

Currently, faculty members at research universities tend to
be assessed and promoted mainly on the basis of research suc-
cess (Bradforth et al., 2015). “Neglect of undergraduate educa-
tion had been built into the postwar university, in which faculty
members were rewarded for their research output, graduate
student Ph.D. production, and the procurement of external
research support, but not for time devoted to undergraduate
education” (Lowen, 1997, p. 224). This reality is frequently
reinforced by a lack of support and feedback about teaching
(Gormally et al., 2014). Furthermore, teaching effectiveness is
overwhelmingly assessed using student evaluation surveys
completed at the end of each course, despite evidence that
these evaluations rarely measure teaching effectiveness
(Clayson, 2009; Boring et al., 2016), contain known biases
(Centra and Gaubatz, 2000), promote the status quo, and in
some cases reward poor teaching (Braga et al., 2014). There is
also increasing evidence that unintended biases of students
influence course evaluations (MacNell et al., 2015). However,
the ease with which these student evaluation surveys are
administered and used in the promotion and tenure process has
resulted in a long-standing practice that presents a barrier to
innovation and scholarly teaching.
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Providing faculty members with support for improved teach-
ing, aligning incentives with the expectation of quality teach-
ing, using metrics that accurately reflect teaching effectiveness,
and developing transparent evaluation practices that are not
unduly biased are necessary for systemic improvement of
undergraduate education. Enabling effective evaluation of
teaching will require the development of practical frameworks
that are scholarly, accessible, efficient, and aligned with local
cultures so as not to preclude their use by most institutions.
Such frameworks will provide the greatest probability that
teaching and its evaluation will be taken seriously in the acad-
emy (Wieman, 2015).

This essay discusses the collaboration between the Associa-
tion of American Universities! (AAU) and the Cottrell Scholars?
funded by Research Corporation for Science Advancement
(RCSA) to address this critical barrier to improve the quality of
undergraduate STEM education. While our efforts have focused
primarily on undergraduate STEM education, many of the rec-
ommended practices would serve to improve undergraduate
education generally.

An initial AAU and Cottrell Scholar collaborative project
(2012-2015) focused on understanding the landscape of estab-
lished and emergent means to more accurately evaluate and
assess teaching effectiveness. Building from this work, a second
collaborative project (2015-2017) aimed to develop practical
guidelines to recognize and reward contributions to teaching at
research universities at the department, college, and university
levels. A starting point for this project was to assess the current
espoused importance of teaching at research universities by
examining published promotion and tenure policies at
research-intensive institutions. This information was combined
with an analysis from a 2014 survey administered to instruc-
tional staff on the importance of teaching at research universi-
ties as part of the AAU Undergraduate STEM Education Initia-
tive. These results formed the basis for a workshop sponsored
by the AAU and RCSA held in May of 2016 that brought together
leading higher education scholars and practitioners and
research-active faculty members to develop specific recommen-
dations and guidance to value, assess, and reward effective
teaching.

The following essay reports on the gap between policies and
practices within an institution and offers strategies intended to
provide guidance on how institutions can more effectively align
their practices for valuing teaching with the stated priorities in
their formal policies. The essay concludes with profiles of three
institutional examples drawing upon such strategies to assess
and reward contributions to teaching.

Founded in 1900, the AAU comprises 62 distinguished institutions in the United
States and Canada that continually advance society through education, research,
and discovery. Our U.S. member universities earn the majority of competitively
awarded federal funding for academic research, are improving human life and
well-being through research, and are educating tomorrow’s visionary leaders and
global citizens. AAU members collectively help shape policy for higher education,
science, and innovation; promote best practices in undergraduate and graduate
education; and strengthen the contributions of research universities to society.
2The Cottrell Scholar program develops outstanding teacher-scholars in chemistry,
physics, and astronomy who are recognized by their scientific communities for the
quality and innovation of their research programs and their academic leadership
skills.
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THE GAP BETWEEN POLICY AND PRACTICE

An analysis of 51 institutions’ university-level promotion and
tenure policies shows that many contain language valuing
teaching in addition to research (see list of universities in the
Supplemental Materials). Forty-one of these policies give some
form of guidelines as to how teaching should be considered.
Out of the 41 institutions that provide guidelines, 36 required at
least one form of evidence, 36 recommend or require student
evaluations to be used, and 26 recommend or require peer
classroom observation.

The AAU, as part of its Undergraduate STEM Education
Initiative, collected statements on the evaluation of teaching
from 32 department chairs at eight universities. Across all
institutions and departments there was a strong assertion that
teaching is highly valued. Furthermore, all departments make
use of student evaluations at the end of courses and provide
an annual award for excellence in teaching. However, it was
impossible to discern for 19 of 32, or 59%, of the statements
submitted whether attention to student learning outcomes or
evidence-based pedagogy was either required or recognized.

Additionally, the AAU collected information about the
value placed on teaching and the quality of the evidence used
to assess effective teaching in merit and promotion processes
from approximately 1000 instructional staff. Respondents®
were asked to indicate the extent to which they agreed with a
series of statements about the value placed on teaching by
their departments, colleges, and schools, as shown in Table 1.
This information was collected to provide a baseline of the
overall culture toward teaching at these various levels as part
of the AAU Undergraduate STEM Education Initiative pilot
project sites. Respondents agreed that both their department
and campus administrations at their universities recognize the
importance of teaching and are supportive of faculty members
improving and changing their teaching practices (3.20 + 0.74
and 3.02 £ 0.75, respectively). However, when asked whether
faculty members in their departments believe that ongoing
improvement in teaching is part of their job duties, the level of
agreement drops slightly (2.90 £ 0.74). Also, when asked to
give their opinion whether effective teaching plays a meaning-
ful role in the annual review and salary processes within their
colleges and within the promotion and tenure processes at
their institutions, the mean responses were in the middle
between agree and disagree (2.50 + 0.87 and 2.54 * 0.86,
respectively). These results suggest some disconnection
between what is publicly supported within colleges and uni-
versities and what actually happens in day-to-day processes.

Furthermore, when respondents were asked to provide their
opinions about the quality of the evidence for effective teaching
used by their colleges in annual review and salary processes and

3A total of 2971 instructional staff received the AAU faculty survey across the eight
project-site institutions. More than 1000 (1093) submitted at least a partially com-
pleted survey, resulting in an overall response rate of 36.8%; individual institu-
tional response rates ranged from 21.6% to 69.4%. A majority of respondents
(542, or 49.6%) were either associate professors or professors with tenure. Twelve
percent were tenure-track professors who did not yet have tenure at the time they
were surveyed. More than a quarter of respondents were graduate students (26%),
and the final 12.5% were instructor/lecturers, nontenured faculty, no response, or
other instructional staff. Responses from private institutions comprised 36% of the
total, with 64% from public institutions. The Supplemental Materials include the
survey instrument and the complete project site baseline data report.
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TABLE 1. Overall means for survey statements by faculty members
about importance and recognition of teaching (1 = strongly
disagree, 2 = disagree, 3 = agree, 4 = strongly agree)

Mean SD Valid N
3.20 0.74 964

Statement

My departmental administration
recognizes the importance of
teaching and is supportive of
faculty improving and changing
teaching practices.

Campus administration at my
university recognizes the
importance of teaching and is
supportive of faculty improving
and changing teaching practices.

Instructors in my department
believe that ongoing improve-
ment in teaching is part of their
jobs.

In my opinion, effective teaching
plays a meaningful role in the
annual review and salary
processes in my college.

In my opinion, effective teaching
plays a meaningful role in the
promotion and tenure processes
at my institution.

3.02 0.75 960

2.90 0.74 962

2.50

0.87 950

2.54 0.86 950

in the promotion and tenure processes at their institutions,
those choosing “don’t know” or not answering increased to
slightly more than 40% (see Table 2). Of those who chose to
respond, in both cases, one-third noted the teaching evidence
was of “low quality” and half cited “medium quality” evidence
of effective teaching. This reinforces findings previously demon-
strated by Wieman (2015).

RECOMMENDATIONS TO VALUE, ASSESS, AND

REWARD CONTRIBUTIONS TO TEACHING AT
RESEARCH UNIVERSITIES

Larger long-term improvement to undergraduate STEM edu-
cation will evolve from an environment of continuous improve-
ment of teaching coupled with an altering of the practice of
how contributions to teaching are recognized and rewarded at
research institutions. Interpretation and enactment of written
policies relating to the evaluation of teaching for purposes of
merit and promotion are where true institutional values lie
(Fairweather, 2002).

Fostering a university culture that values high-quality and
continuous improvement of teaching as much as performing
high-quality research requires establishing teaching as a pub-
lic and collaborative university activity, as well as an integral
aspect of the individual faculty member’s scholarship. To do
this, it is critical to identify the criteria and relevant roles of
the faculty member, program, department, college, and insti-
tution for evaluating an individual faculty member’s work
that fits both the local context (program/department/col-
lege) and the larger institutional mission. Ultimately, the goal
is to allow local variation in a manner that both preserves the
academic freedom of faculty in the classroom while support-
ing the university’s collective responsibilities for undergradu-
ate education.

16:es5, 3
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FIGURE 2. Rubric for department evaluation of faculty teaching.

16:es5, 6 CBE—Life Sciences Education « 16:es5, Winter 2017
Downloaded from http://www.lifescied.org/ by guest on January 9, 2018



To ensure applicability across disciplines, the rubric does not
weigh or place focus on any particular element or require a
particular type of evidence to be used. Departments are encour-
aged to modify the rubric and use it to build consensus about
the dimensions, the questions, and the criteria. The implemen-
tation strategy included discussions with department chairs and
the KU Center for Teaching Excellence department ambassa-
dors in advance of its release in order to increase the probability
of broad buy-in. The rubric was piloted during the 2016-2017
academic year as a guide for peer review of teaching, promo-
tion and tenure, and third-year reviews.

University of Colorado Teaching Quality Framework

The AAU-sponsored undergraduate STEM initiative has
helped to support the development of a new Teaching Quality
Framework (TQF) at the University of Colorado. The frame-
work draws upon organizational change literature and cites
the University of Colorado, Boulder (CU Boulder), already
existing guidelines—“Dossiers for comprehensive review, ten-
ure, or promotion must include multiple measures of teach-
ing”—to create a framework for assessing and promoting
teaching quality (Finkelstein et al., 2015). The goal of the
TQF is to create a common campus-wide framework for using
scholarly measures of teaching effectiveness that is disci-
plinary specific and provides faculty members with feedback
in order to support improved teaching. Thus, CU Boulder
seeks to address the calls to professionalize teaching and cre-
ate a climate of continuous improvement. The framework
defines teaching as a scholarly activity—like research—and
assesses the core components of such scholarship (Bernstein,
2008). Current efforts draw from decades of research in
teaching evaluation to create a common framework (Glassick
et al., 1997) by defining categories of evaluation as follows:
1) clear goals, 2) adequate preparation, 3) appropriate
methods, 4) significant results, 5) effective presentation, and
6) reflective critique.

These framework categories are held constant across all
departments; however, specific interpretation of the compo-
nents of the framework and their relative weights are defined at
a department level (Figure 3). Thus, departments specify in a
clear way what is meant by “multiple measures” and “significant
results” locally, but use common categories across the campus.

Faculty Peer
Observations

Student Improved Learning 'I"d;"id‘t‘al
Ratings and Assessment nstructor
Reflections

FIGURE 3. Three “voices” in a scholarly framework for assessing
teaching.
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This approach provides the university with a common frame-
work while preserving disciplinary identity and specificity.

The implementation strategy has created two layers of work:
one at the departmental level and one at the campus-wide
level. Participation in the TQF is purposefully voluntary, asking
departments to work to develop the framework rather than
address a top-down mandate. The departmental level seeks to
increase engagement and exploration of new ways to assess
teaching by empowering individual departments to identify
how they might enact more scholarly measures of teaching.
Nine CU Boulder departments participated in the TQF in the
2016-2017 academic year with a postdoctoral-level facilita-
tor. These cross-departmental discussions have led to depart-
mental-based work in Fall 2017. An initial four departments
have committed two to five lead faculty to identify what
the measures of scholarly teaching are that address the frame-
work in their disciplines, while the facilitator manages the
biweekly meetings and shares information across depart-
ments. Additional departments are expected to phase in partic-
ipation in Spring and Fall 2018.

CU Boulder has plans for two levels of campus discussions:
the first among the pilot departments; and a subsequent one
that will include broader representation from other depart-
ments, deans, and other institutional stakeholders. Once the
departmental metrics and common campus framework and
review system are coordinated, these tools will be deployed in
the annual merit review and/or promotion and tenure review of
departments across campus.

CONCLUSION

There is no question that strong examples of excellent teaching
practice already exist throughout research universities. How-
ever, increasing visibility of and institutionalizing support for
and reward of effective teaching is a challenge faced by many
research universities. In most cases, relevant policies are already
in place that emphasize the importance of teaching, but work
remains to change the culture such that common practice aligns
with these policies, especially at the departmental level.

Here, we have outlined some key elements associated with
reward structures within research universities that can be lev-
eraged to align practice and policy. To illustrate potential vari-
ations within the general framework, we highlighted three
different approaches that are being piloted at specific research
universities. At the department level, there needs to be an
explicit conversation about the scholarly nature of teaching
and a faculty member’s responsibilities regarding teaching as
a scholar in a particular discipline. There also needs to be an
explicit discussion of the collective nature of undergraduate
teaching and its role within the broader responsibility of the
research university. Finally, there needs to be recognition and
adoption of empirical models for evaluating teaching that
have been tested and validated. Within this broader context,
the specific implementation at any given research university
must be flexible and adaptable to local culture, structures, and
goals.
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