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Undergraduate researchers at The College of Wooster indicate a high level of
satisfaction with their research projects, mentors, and peers; specific cognitive
and personal learning gains; and for some, a change in post-graduate plans.
The researchers, funded by a Howard Hughes Medical Institute grant, have
participated in a national survey developed by David Lopatto of Grinnell
College for the last three summers.

Forty-five faculty members from The College of Wooster, Denison University,
Kenyon College, and Ohio Wesleyan University participated in the Five
Colleges of Ohio Teagle Project during the fall semester by developing and
applying rubrics to assess creative and critical thinking in one or more
assignments. Simon Gray, Associate Professor of Computer Science at
Wooster, provides an update of the project.

A description of Wooster’s newly adopted critical writing assessment plan;
findings from a survey on employers’ preferences for tools to measure learning
outcomes; and a summary of alumni from the Classes of 2006 and 2002 in the
‘creative class’ can be found in Assessment Briefs.

|s Undergraduate Research a Transformative
Experience? - Wooster@ HHMI Program

Students have grown increasingly accustomed to undergraduate research
opportunities, especially in the sciences, at liberal arts colleges within the last
two decades. In many ways, The College of Wooster, with its nationally
acclaimed Independent Study that began more than six decades ago, has been a
pioneer in undergraduate research. In addition to Senior Independent Study,
students have several research opportunities in their first, second, and third
years at the College. As a result of a multi-year Howard Hughes Medical
Institute grant awarded to the College, students may conduct individualized
summer research in the sciences.

Each summer for the past three years, undergraduate researchers at the College
have been paired with a faculty mentor from The College of Wooster or the
Ohio Agricultural Research and Development Center of The Ohio State
University or a physician from the Cleveland Clinic Wooster. Together, the

Continued on page 2
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Undergraduate Research Bcontinued from page 1

students with their mentors have done research in
genetics, neuroscience, biochemistry, molecular
biology, psychology, mathematics, chemistry, and
medicine.

At the end of the summer research experience, each
student completes the Survey on Undergraduate
Research Experiences (SURE II) developed by David
Lopatto, Professor of Psychology at Grinnell College.
Students answer a few dozen multiple-choice questions
to categorize their experiences, the effects those
experiences had on them, and the changes that occurred
for them during the summer in such areas as choosing a
career and understanding how scientists work.

There have been many claims of the benefits of
undergraduate research (UR), with little evidence
supporting these claims in the literature. Recent
studies, however, are beginning to document the
benefits of these programs, verifying some widely held
notions about UR and challenging others.

The Link between UR and Graduate School

Undergraduates do grow and learn from their research
experiences, but require a strong mentoring relationship
(Lopatto, 2004). An authentic research experience and
a dedicated mentor produce better results. However,
only for a small percentage of students does the
experience increase the likelihood of attending graduate
school, which is an often-quoted major benefit of such
programs. UR experiences also influence a small
percentage of students away from graduate school
(Lopatto, 2004; Seymour et al, 2003). UR has a much
larger influence in encouraging students to continue
their studies and increase their interest in the sciences.
Seymour also found that students consistently stressed
the transferability of their gains in different career and
life situations and reported feeling confident that they
could work independently and creatively as researchers.

Lopatto found cognitive and personal benefits for
students, including understanding how scientists work,
learning laboratory techniques, gaining self-confidence,
as well as the ability to work more independently, to

tolerate obstacles to their work better, and to feel ready
for the challenge. Another discovery that challenges the
established wisdom on UR is Lopatto’s finding that the
quality of the experience is similar at liberal arts
colleges, master’s universities, and research
universities.

Woodger Trends2005to 2007

The SURE II Survey provides Wooster with aggregate
data on Wooster students compared to aggregate data
for all students participating in the survey (overall) and
aggregate data for students from Carnegie-classified 4-
year colleges (colleges). The demographic composition
of Wooster students over three years includes a
majority of female students (60%), similar to the
overall and collegepercentages, and of Caucasian
students (77%), which is higher than both the college
average of 70% in 2006 and 72% in 2007, and the
overall average ranging from 59% to 70% during the
last three years. A higher percent of Wooster students
who participate in undergraduate research compared to
the overall and collegepercents are younger, have no
previous undergraduate research experience, and are
international students.

Do Wooster students who participate in the HHMI UR
program change their postgraduate plans after their
research experience? Some do. During the first and
third years, there were changes in post-graduate plans
after the project, and no aggregate changes in the
second year. In 2005 and 2007, one additional student
out of 15 decided to pursue a medical degree after the
project. In 2005, a lower number of students planned to
pursue a Ph.D. in the sciences, and a higher number
planned to pursue a Masters in science after the project,
although satisfaction with the project, their mentor, and
their peers was very high for most students and
negative for none. However, in 2007, the number of
students who planned to pursue a Ph.D. in science
increased from 3 to 6 after the project. Although there
was more change in the direction of PhDs and medical
degrees in the third year, overall satisfaction with the
project, mentors, and peers was not as high as the first
year or second year. In the first year, all students
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reported that the experience met or exceeded their ¥ Skill in how to give an oral presentation,
expectations and that they were likely or very likely to ¥ Understanding that scientific assertions require
pursue another research experience, whereas in the third supporting evidence,

year, 20% reported that the experience was a little ¥ Understanding science,

worse than expected and 23% were not likely or would ¥ Understanding how scientists work on real

not pursue another research experience. problems, and

¥ Confidence in my potential as a teacher.
Learning Gains. Wooger Trends, 2005 2007

Students reported learning gains for 21 itemsonal to 5
scale, where 1 is no reported gain or very small, and 5
is a very large gain. Over the last three years, learning
gains have trended downward. In 2005, most of the
reported gains (18 of 21 items) were above 4, in 2006, 8
of 21 were above 4, and in 2007, only 5 of 21 were 4.0
above 4 with most (15 of 21) between 3 and 4. 3.0

Figure 1

4 College of Wooster Students N
Highest Reported Gains
in Undergraduate Research

5.0

The most consistently reported items with the highest 20

gains over the three summers are (Fig. 1): 1.0
¥ Understanding the research process,
¥ Understanding how scientists work on real
problems, and
¥ Tolerance for obstacles faced in the research

Process Scientists Demanding Tolerance Lab

\_ techniques/

Source: 2005, 2006, and 2007 SURE II Wooster Report

process.
The other two items that students reported the largest Figure 2
learmng galgs in 2007 are: . 4 College of Wooster Students N
¥ Readlpess for more deman@llng research, and Comparatively Higher Reported Gains
¥ Learning laboratory techniques. in Undergraduate Research, 2007 | ™ Overall
These gains are similar to those found by Lopatto. 5.0 B Colleges

0 Wooster

Students reported learning gains of 90 to 120 basis 0
points lower in 2007 than in 2005 for the following 3.0
items: 20

¥ Learning ethical conduct,

¥ Skill in science writing, 1.0

¥ Learning to work independently, and 0.0

¥ Self confidence. Oral Pres  Evidence Science Real Teacher

\_ Problems Y,

Learning Gains: Woosger Comparisons Source: 2005, 2006, and 2007 SURE 11 Wooster Report
Compared to students from other 4-year colleges
(colleges), Wooster students report higher gains on 17 The two items in which Wooster students report
of 21 items, and compared to students from all other comparatively lower gains than those from other
colleges and universities (overall), Wooster students colleges or overall are (Fig. 3):
report higher gains on 15 of 21 items in 2007. Wooster ¥ Skill in science writing, and
students reported learning gains higher than those in ¥ Learning to work independently.

colleges or overall for the following items (Fig. 2):
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Lopatto found that learning to work independently is
one of the areas of strongest gains.

Figure 3
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Declining Gains

Wooster Students N
Lower Gains

B Overall

B Colleges

O Wooster

\_ Writing

Writing

Indep Y, \_

Source: 2005, 2006, and 2007 SURE II Wooster Report

Indep Y,

View the data from the 2005, 2006, and 2007 Sure II

Wooster Reports online at the assessment website.
(http://www.wooster.edu/assessment/ DOCUMENT S/sureiiwooster.pdf)
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Creative and Critical
Thinking Project Update

By Simon Gray

The Five Colleges of Ohio Creative
and Critical Thinking Project is
finishing its second year. Funded by
the Teagle Foundation, the project
is exploring how a liberal arts
education fosters critical and
creative thinking (CCT). A key
component of the project is to
identify primary traits by which we

Simon Gray,
Associate Professor
of Computer Science

might locate CCT in our students’ work and to develop
tools using those traits that will allow us to assess CCT
in our courses.

In the first year of the project, two groups were formed
from representatives of the four participating campuses
(Denison, Kenyon, Ohio Wesleyan, and Wooster), one
group for creative thinking and one for critical thinking.
These groups worked separately to identify primary
traits in their area. Members of these groups then built
rubrics around subsets of those traits and applied them
in courses. The rubrics were made available as models
for second-year participants. The groups were merged
at the beginning of the second year because we saw a
strong synergy between critical and creative thinking,
reflected in the fact that some of the traits identified by
the two working groups had a foot in both worlds.

In the fall of 2007, 45 faculty from the four campuses
participated in the project by developing and applying
rubrics to measure CCT on one or more assignments in
their courses. At the end of the semester, they submitted
a copy of the assignment(s) used in the project, the
tool(s) used to assess CCT, and a brief reflective
statement on their experience. Some faculty who
developed the instrument with student input included
comments from their students about the effectiveness
and appropriateness of using rubrics to assess CCT.

I read through the submissions several times, pulling
words and phrases that appeared to be an important part
of the assignment and/or the rubric and that could be
associated with CCT. Evaluation of these data is
ongoing, and in particular, we are eager to combine it
with what we learn from the faculty and student surveys
and focus groups done this spring, but some interesting
observations can be made now:
¥ Assignments andrubrics. More terms and
phrases were pulled from the assignments than
from the rubrics, reflecting the difficulty many
participants had identifying CCT traits and
describing them in their rubrics.
¥ Creating rubric scales. Even more problematic
was creating a scale for each trait and describing
what each level of the scale meant. A scale with
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four or five levels seemed to work best. A scale
with three levels tended to push everyone to the
middle, while more than five levels required
finer levels of distinction, which was often
difficult to produce.

¥ Process versusprodud? Most participants
chose to evaluate the work submitted by their
students (the “product”) rather than the
processes by which the work was created. For
larger projects, however, a few faculty had
students submit reflective pieces throughout the
semester describing what ideas they considered
for their project, how they chose topics, how
they went about tackling the topic and so on.

¥ Howtherubric wasused. The fall participants
used their rubrics in several ways: to think
through the desired objectives of an assignment
so that they aligned with the objectives of the
course and so that students would know how
their work would be evaluated; to assess in a
formative way by providing feedback to
students that would help them identify where
they needed to improve; and to assess in a
summative way by determining the grade of a
piece of work and what students had learned.

¥ Valueofthediscussion. The fall participants
commented that they greatly appreciated the
opportunity to reflect on their courses and
assignments with respect to CCT, and benefited
from discussions about the work. One goal of
the project is to encourage faculty to reflect on
the opportunities they provide students to be
creative and critical thinkers.

¥ Shaed peceptionsof CCT. Faculty who
developed their rubrics as a joint effort with
their students commented on the value of
talking about the traits and developing a shared
understanding about what they might look like
in a student’s work. This conversation is
important, particularly for creative thinking
where student and faculty perceptions can be
quite different.

¥ Shaed goals across departments. Themes
began to emerge during the second look at the
assignments and rubrics indicating that, while

the wording may be different across
departments, it is clear that we value many of
the same things in the work of our students. For
example, across departments and divisions, we
ask students to find an interesting question to
answer and we expect students to be able to
frame that question within a context. Another
shared goal is the ability to make connections
and to explain those connections and their
importance to the assignment’s objectives.
Other commonalities are being identified and
will be the topic of a future edition of AM.

Research tells us that students need a mix of
knowledge, skills, attitudes and values to be critical and
creative thinkers, which in turn are important to
developing as independent learners (Fig. 4). Of course,
students also need opportunities to develop as creative
and critical thinkers. In this context it is interesting to
think about the opportunities students are given in their
academic work and the opportunities they seek.
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Check Wooster’s Teagle website for more information

(http://www.wooster.edu/teagle/).

Assessment Briefs

Critical Writing Assessment

In January 2008, the Educational Policy Committee met
with members of both the Writing Advisory Board
(WAB) and the Assessment Committee (AC) to discuss
assessment of writing. Although Wooster students
engage in many forms and styles of writing, Henry
Kreuzman, Associate Professor of Philosophy and AC
member, suggested that it would be useful to focus
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assessment initially upon “critical
writing.” This form of writing is
crucial to Wooster students’
understanding of a liberal arts
education. The Wooster
curriculum, from First Year
Seminar to Senior Independent
Study,

is designed to foster critical
thinking and independent inquiry.
Dr. Kreuzman outlined a plan to
assess critical writing, and refined it
with Mark Wilson, Professor of
Geology and WAB member. In
February, EPC approved the plan,
which will begin Fall 2008.

Henry B. Kreuzman
Associate Professor of
Philosophy

The primary question that the plan
is designed to answer is, DO
studentsimprowve in thar critical
writing ability asthey advance
throughthe curriculunt?

Mark A. Wilson
Professor of Geology

Three goals that will be addressed

are:

1. Thess: Identification and Construction — Students
will be able to identify and formulate theses.

2. Evidence: Collection and Presentation — Students
will be able to present and evaluate evidence.

3. Communication: Organization and Expression —
Students will be able to develop, organize, and
express ideas in an organized, clear, and interesting
manner.

Similar assignments of critical essays will be collected
from several survey and introductory courses that
attract a large cross section of students. Blind
reviewers will review essays with a rubric with seven
traits: thesis, organization, argumentation, critical
reflection, clarity, grammar and mechanics, and style.
The result of this course-embedded assessment
methodology will be continual cross-sectional
assessment of student critical writing at the College.

View the critical writing assessment plan at:
http://www.wooster.edu/assessment/DOCUMENTS/critical Writing Assessment
Plan.pdf.
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I ndicators of Success. Employers Prefer

Senior Projects

In the 2006 Spellings Commission report, A Test of
Leadaship: Chartingthe Future of U.S Highe
Eduatio N, (http://www.ed.gov/about/bdscomm/list/hiedfuture/reports/pre-
pub-report.pdf) the Commission recommended
implementing accountability measures in the form of a
consumer-friendly database with institutional
performance and aggregate student outcome measures.
The strategy for the collection and use of the data
should be designed “to make it easy to obtain
comparative information including learning outcomes”
among other data.

This recommendation contrasts with what employers
would like to see as assessments of student learning
outcomes. The American Association of Colleges and
Universities (AAC&U) commissioned a survey at the
end of 2007. Peter D. Hart Research Associates
surveyed 301 employers, with at least 25 employees,
that hire at least 25% of new employees with bachelor’s
degrees. Major findings include:
¥ satisfaction with the range of skills that new
employees with bachelor’s degrees have for entry
level positions,
¥ less satisfaction with the preparation of these
graduates to advance or be promoted,
¥ graduates have solid skills in areas of teamwork,
ethical judgment, and intercultural skills, and
¥ graduates could improve in global knowledge,
self-direction, and writing.

Employers dismiss tests of general content knowledge,
especially multiple choice tests. They emphasize
integrative, applied learning, and favor faculty-
evaluated internships and community-learning
experiences, student essay tests, electronic portfolios of
student work, and comprehensive senior projects.
Employers endorse these methods both for students to
enhance their knowledge and develop important skills,
and for employers to evaluate graduates’ readiness for
the workplace and their potential for success. To read
the full report, visit:

(http://www.aacu.org/advocacy/leap/documents/2008 business leader poll.pdf).

www.wooster.edu/assessment

6



Assessment Matters, Winter 200708

@reative ClassOAlumni

Cultivating the creative economy has become an
economic development goal at the local, state, regional,
national, and international levels. As the notion of the
creative economy continues to evolve, it has taken on
multiple meanings and definitions. In 2000, the New
England Council described the creative economy as
having three key components: 1. the creative cluster —
enterprises and individuals who produce cultural
products, 2. the creative workforce — those trained in
specific cultural and artistic skills who drive the success
of leading industries, and 3. the creative community — a
geographic area with a concentration of creative
workers, creative businesses and cultural
organizations." The underlying belief is that a higher
concentration of creative enterprises and creative
workers within a location enhances the quality of life
and attracts economic activity.> The number of local
and regional partnerships and organizations with the
core mission of growing the creative economy is
increasing across the United States.

Richard Florida, who has been credited with putting the
creative economy in the headlines, focuses his research
on the workers of the creative economy. Florida, who is
Professor of Business and Creativity at the Rotman
School of Management, University of Toronto, defines
a wide range of professional, managerial, and cultural
occupations as the “creative class,” a categorization
intended to convey that its members are the
underpinning of creative and innovative energy driving
the creative economy. Using occupational data from
the U.S. Bureau of Labor Statistics, Florida found that
29 to 30% of the workforce is in the creative class.’

! The New England Council, The Creative Economy Initiative: The Role of the
Artsand Culture in New EnglandOsEconomic Competitiveness, Boston, MA,
(http://www.nefa.org/pdf/creativeeconomy2000.pdf) June 2000.

2 Seven years later, the New England Federation for the Arts refined the definition
by specifying the inclusion of “occupations and industries that focus on the
production and distribution of cultural goods, services and intellectual property”
and the exclusion of “products or services that are the result of non-culturally-based
innovation or technology.” See: DeNatale, D. and Wassall, G.H. The Creative
Economy: A New Definition,

(http://www.nefa.org/pubs/documents/CEReport2007 _000.pdf) Boston, MA: New
England Foundation for the Arts, 2007.

3 Florida, R., The Rise of the Creative Class, New York: Basic Books, 2002.

Florida’s classification scheme has been applied to
alumni occupational data gathered by Career Services
at The College of Wooster, which surveys alumni who
have graduated in the previous year in its Life after
Graduaton survey, and from five years ago in its Five
Years Later survey. Lisa Kastor, Director of Career
Services at The College of Wooster, recently published
the summary findings for the Classes of 2006 and 2002.
Response rates for each were nearly 50 percent.

A majority of alumni from the Wooster Classes of 2002
and 2006 is employed in the “creative class.” The
breakdown by academic division for the Class of 2006
shows the percent of alumni in the creative class is
fairly equal among the humanities, sciences, and social
sciences with a lower percent from the arts (Fig. 5). In
the Class of 2002, the percent of students in the creative
class ranges from 64% in the arts, 70% in humanities,
83% in social sciences, and 92% in the sciences.

Figure 5
: N
College of Wooster Alumni
Employment in the 'Creative Class'
100.0% (g Glass of 2006
80.0% -+ = Classof 2002
60.0%
40.0%
20.0%
0.0%
Fine & Humanities  Natural & Social
Performing Life Sciences
Arts Sciences
o %

Source: Career Services, Life After Graduation: A Follow-Up Study of the Class of
2006, The College of Wooster, 2008; Career Services, Five Years Later: A Study of
the Class of 2002, The College of Wooster, 2008; and Florida, R., The Rise of the
Creative Class, New York: Basic Books, 2002, pp. 328-329.

Note: Occupations were categorized with Florida’s classification scheme outlined
in his book and based on the job titles and employers that alumni provided in the
surveys. Florida’s classes are agriculture, service, working, and creative. The
creative class is further subdivided into a ‘super-creative core’ and ‘creative
professionals.” (Alumni who are graduate students were included in the creative
class.)

(Continued on p. 8)
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Assessment Calendar

Meetings& Events

Five Collegesof Ohio Teagle Project

Jan 11, 2008 Creative and Critical Thinking Work Groups
Ohio Wesleyan University, Delaware, OH
Feb 9, 2008 Project Symposium

The College of Wooster, Wooster, OH

Department and Program Assessment

2007-08 Inform students of department or program
learning goals

2007-08 Implement assessment plans

Feb 6, 2008 Education Department
Action Plan Retreat

Oct 6, 2008 Annual assessment reports due

Conferences

Jan 23-26, 2008 AAC&U Annual Meeting
Washington, DC

Jan 24, 2:45 Creative and Critical Thinking: Assessing
the Foundations of a Liberal Arts Education
Apr 11-12 Seventh Annual M ellon Foundation

Assessment Conference

Hamilton, NY

Assessing Creative and Critical Thinking in
the Liberal Arts

Apr 11-15, 2008 NCA Higher Learning Commission
Annual Meeting, Chicago, IL

Apr 14,11:00 Assessing Creative and Critical Thinking
Pedagogy in the Liberal Arts

Apr 14,12:00 Roundtable Discussion

Assessment Matters is written by Theresa Ford, Director of
Educational Assessment, with editing assistance from Sarah Sidor,
Administrative Coordinator for Educational Assessment.

Florida further divides the creative class into the Supe
Creative Core and the Creative Professionals. Fine &
Performing Arts is the only division with a higher
percent in the Supe Creative Core in the older Class of
2002 compared to the Class of 2006. The other
academic divisions have a higher percent in the
Creative Professionals (Fig. 6).

Figure 6

4 Coallege of Wooster Alumni N
Employment in the ' Cr eative Class'
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Source: See Source for Figure 5.

Note: Super-Creative Core include computer and mathematical; architecture and
engineering; life, physical, and social science; education, training, and library; and
arts, design, entertainment, sports, and media occupations. Creative Professional
include management; business and financial operations; legal; healthcare
practitioners and technical; and high-end sales and sales management occupations.

Submissionsto Assessment Matters

We are accepting submissions for consideration to be
included in AM. Please contact Theresa Ford
(mailto:tford@wooster.edu) 1f you wish to submit materials for
the newsletter.

Assessment Committee Members, Spring 2007
John Neuhoff, Chair, Research & Grants and Psychology

JaQuan Bryant, Student
Theresa Ford, Assessment
Henry Kreuzman, Philosophy
Richard Lehtinen, Biology
Katharine McCarthy, Student

Tain Crawford, VPAA

Simon Gray, Computer Science
Elys Kettling Law, Library
William Macauley, English
Thomas Wood, Music
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