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PROJECT SUMMARY
This study addresses the assessment of a university’s unique contribution to the development of broad student
outcomes, such as thinking and reasoning abilities, by testing alternative measures both rooted within and spanning
across academic disciplines. While the goal of critical thinking is common to most of higher education in the United
States, institutions possess few tools and virtually no data to assess the extent to which graduating students
demonstrate advancement in this area. An important step in the creation of an assessment is to determine how
performance on discipline-specific outcome measures differs from that on items which cross disciplinary
boundaries. Thus, one objective of the study will be to ground critical thinking questions within disciplinary
groupings (e.g., social science, engineering, the arts), and to match them with students’ major field concentrations.
A second objective is to investigate the role of individual level characteristics (e.g. racial/ethnic status, socioeconomic status, curricular/extracurricular activities, commuter status, etc.) in the achievement of critical thinking.
This study proposes a multi-method strategy which will utilize quantitative analyses and qualitative data from
focus groups. The proposed research will entail a follow-up of a student cohort (N=184) at the University of
Maryland, College Park, whose critical thinking abilities were previously assessed in their first year of college. A
reassessment of these abilities in their fourth year will provide data to accomplish two goals: 1) an examination of
the relationship between critical thinking and major now that they have moved beyond the more general
introductory coursework, and 2) a longitudinal analysis of how their performance changed after several years of
education. In addition, a sub-sample of students will be targeted for focus groups based on student characteristics
such as socio-economic status, race/ethnicity, or commuter status. This strategy will allow investigators to gain
student input about the broader outcomes they perceive, the factors they believe contribute to the outcomes, and
reflective feedback on the assessment. This information will be used to guide further research on the student-level
variables relevant to broad measures of student success.
The creation and testing of this test battery is the next critical step in developing a reliable, valid, generalizable
measurement approach to the assessment of broad learning outcomes. The innovative aspects of the proposed study
lie in its effort to address a fundamental question within higher education in particular and educational research
more generally: How can we best measure and assess the broader analytical outcomes of an undergraduate
education? Specific institutional learning contexts, such as major, as well as the contextual basis of the curricula
(e.g., extracurricular involvement or commuter status) and student characteristics (e.g. race, SES) are identified as
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patterns to observe rather than assume. Furthermore, critical thinking is investigated through multiple indicators and
with varying strategies for observation, even within the same stimulus, and students are not expected to be best able
to demonstrate their thinking and reasoning abilities with a single observational mode. These assumptions, which
aim at greater specificity in the assessment design and analysis, will ultimately yield research that is able to make
better and more accurate generalizations.
As a result of the proposed research, researchers and assessment specialists would have guidance for
considering and accounting for student demographic and educational characteristics in the creation and evaluation of
assessment measures. In addition, this work may provide insight into disciplinary approaches best promoting
critical thinking outcomes in undergraduates. Further, focus group data will offer information to guide revision
and/or expansion of this and similar assessments. In particular, student opinions will be sought about the relevance
of the assessment for various student populations and about other broad outcomes that may be unique to specific
student groups.
Once completed, the instrument will have a broad impact because it will be able to identify groups with greater
and lesser differences in their critical thinking abilities—information that could be used for implementing curricular
reform or instituting educational support programs. These data might also serve to address external accountability
requirements originating from federal and state governments or accrediting organizations. In particular, improved
awareness about the ways to achieve broader learning objectives can lead to educational policies that improve
undergraduate learning experiences. Such improvements would yield benefits to undergraduate students and
beyond, since thinking and reasoning abilities are widely recognized to be valuable for long-term educational,
employment, and citizenship objectives.
Issues of instrument creation, construct measurement, and the factors associated with critical thinking and its
development will be of interest to a wide variety of audiences. These include assessment specialists, higher
education scholars, accreditation professionals, and those involved in the national higher education accountability
dialogue. In addition, constituent groups of the Association of American Universities (presidents, provosts, and
deans) have familiarity with the previous pilot studies and would appreciate a follow-up with more in-depth findings
from this investigation. These individuals are empowered to implement on their own campuses assessment
strategies that will grow out of this investigation, thereby creating the opportunity for more and broader institutional
impacts from this study.
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A Longitudinal Study of Student Success: The Relation Between Academic Major, Student Demographics
and Broad Student Outcomes
a.

Statement of Problem

Part 1: Introduction and Overview
To what extent does an undergraduate education foster students’ abilities to think critically and to reason?
Similar to specific, curricular-centered learning outcomes or long-term earnings and employment prospects, student
success as measured by the development of thinking and reasoning skills is among the most important goals of
universities (U.S. Department of Education, National Center for Education Statistics [NCES], 2000a; 2000b). These
abilities have lasting intellectual benefit because they are broadly applicable to students' longer-term educational and
employment objectives (NCES, 1995). Further, a strong democracy requires intellectual give-and-take,
communication, collaboration, deliberation, and a broadening of self-interest (Tocqueville, 1969; Putnam, 1995;
Coleman, 1988), all of which hinge on the ability to reason and make critical judgments.
While the goal of critical thinking is common to most of higher education in the United States, institutions
possess few tools and virtually no data to assess the extent to which graduating students demonstrate advancement in
this area. The primary hurdle in collecting such information lies in the definition and measurement of the concept.
Many scholars have defined critical thinking (Cottrell, 1999; Paul, 1990; Ennis, 1987; McPeck, 1981), but only a
few have offered instruments or assessment items operationalizing their definition with student evaluation in mind.
A major difficulty lies in the debate about the “disciplinarity” of critical thinking—that is, the extent to which
critical thinking is a discipline-specific cognitive outcome, requiring measurement as such. This study addresses the
assessment of a university’s unique contribution to the development of broad student outcomes such as thinking and
reasoning abilities by testing alternative measures both rooted within and spanning across academic disciplines. It
may be the case for example, that students in the humanities have processes for thinking critically that best lend
themselves to working on problems in those disciplines. It would follow that attempts to assess critical thinking
outcomes for these students with assessments lacking humanities content could result in a good deal of measurement
error.
While a few assessment tools measure critical thinking and reasoning in college populations, none have been
routinely implemented throughout higher education (U.S. Department of Education, NCES, 2000a). Most target
critical thinking with items only generally tied to curricular content in an effort to insure their relevance to a wide
population (see for example, Watson-Glaser Critical Thinking Appraisal [WGCTA]), California Critical Thinking
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Skills Test (CCTST), ACT Collegiate Assessment of Academic Proficiency (CAAP). An underlying assumption
appears to be that broad “transferable” outcomes should be assessed with broad, widely-applicable measures. We
posit that thinking and reasoning skills are developed through numerous educational experiences, some of which are
discipline-specific (McPeck, 1992). We also assert that assessment cannot ignore contrasting disciplinary
approaches, because students will draw on their curricular training to demonstrate critical thinking abilities. An
instrument that only includes items generalizable to all undergraduates may not provide the best forum for students
to deeply engage their thinking and reasoning abilities, nor may this be the best opportunity for observing and
measuring them. Therefore, the items we have developed aim to measure a broad scope of student achievement
without ignoring important student level variables such as academic major. We are now prepared to examine the
items’ relation to disciplinary training and student characteristics, the tasks to which this proposal is directed.
An important step in the creation of the assessment is to determine how performance on discipline-specific
outcome measures differs from that on items which cross disciplinary boundaries. Therefore, one objective will be
to ground critical thinking questions within disciplinary groupings (e.g., social science, engineering, the arts), and to
match them with students’ major field concentrations. Thus, this assessment does not rest on student familiarity
with broad subject areas. Instead, it allows students to work both within their discipline and outside its boundaries.
In so doing, this study will test whether critical thinking is triggered and best demonstrated when students can take
full advantage of their disciplinary training with items grounded in their area of study.
A second objective of this study is to investigate the role of individual level characteristics in the achievement
of critical thinking and other broad student outcomes. What factors are related to critical thinking outcomes (e.g.
racial/ethnic status, socio-economic status, curricular/extracurricular activities, commuter status, etc.) What other
broad educational outcomes are most readily identified by students (e.g. diversity awareness, open-mindedness,
creativity, confidence)? Can preliminary patterns be identified between other outcomes and student level variables?
The proposed research is part of an on-going effort at the University of Maryland’s Center for Assessment of
Higher Education (CAHE) whose mission is to develop and foster collaborative, interdisciplinary research that
focuses on assessment of the quality of education and research in higher education settings. The proposed study is
part of an on-going examination of empirical measures of undergraduate student outcomes and will build on two
earlier pilots at Columbia University and the University of Maryland, College Park. Supported by the Association
of American Universities (AAU)—a group of 62 leading research universities in North America, Maryland’s CAHE
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was identified as the best location for continuing its investigation of student outcomes, which consisted of five years
of intensive research. CAHE continues to work in collaboration with AAU staff and constituent members.
In these prior pilots, instruments with analytic essay questions and a battery of multiple choice items were
devised and tested. Two types of items were developed: those that were generalizable across disciplines and those
more firmly rooted within specific disciplines. Analyses of data from these projects found that major field of study
significantly predicted performance on the assessment. In particular, students with math and engineering majors
performed better on two essay questions with material that included a graph of data or experimental methods of
hypothesis testing, even after controlling for SAT scores and GPA (Association of American Universities [AAU],
2004). The questions were not designed for students in particular majors, but rather attempted to present content
expected to be familiar to students about to graduate from college. The better performance by students in certain
majors provided the initial empirical evidence that major field influences performance on assessments of broad
outcomes. It might be the case that training in science and engineering disciplines predisposes students to perform
better on certain types of so-called “generic” critical thinking items. Or conversely, items with strong science- and
math-based content may be more effective in stimulating critical thinking abilities in these students.
The proposed research will entail a follow-up of a freshman student cohort (N=184) at the University of
Maryland whose critical thinking abilities were assessed in the pilot study noted above (AAU, 2004). A
reassessment of these abilities in their senior year will provide data to accomplish two goals: 1) an examination of
the relationship between critical thinking and major now that they have moved beyond the more general
introductory coursework, and 2) a longitudinal analysis of how their performance changed after several years of
education. To date, few studies have collected longitudinal data on critical thinking and reasoning abilities
(Pascarella, Pierson, Wolniak & Terenzini, 2004) and none have done so with the goal of examining the role of
disciplines in the development of these outcomes.
Unfortunately, sample sizes in the prior research were not adequate to quantitatively investigate most individual
level demographic or educational variables in relation to performance on the assessment. Thus, this study proposes
a multi-method strategy which will utilize quantitative analyses and qualitative data from focus groups. Powell
(1996) defined a focus group as "a group of individuals selected and assembled by researchers to discuss and
comment upon from personal experience, the topic that is the subject of the research." (p. 499). Among the
advantages of focus groups are the in-depth quality of the information acquired, the relative efficiency of the
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method, the potential benefit to participants who gain perspective and insight by exploring the subject with similar
others, and the flexibility to follow-up on interesting leads or unanticipated material (Gibbs, 1997).
A sub-sample of students will be targeted for focus groups based on student characteristics such as socioeconomic status, race/ethnicity, or commuter status. While these qualitative data will not enable broad
generalizations about the larger student population, they will provide information to guide further research on the
student level variables relevant to broad measures of student success. This strategy will allow investigators to gain
student input about the broader outcomes they perceive, the factors they believe contribute to the outcomes, and
reflective feedback on the assessment. As Kreuger (1988) has noted, focus groups can be effectively used in
preliminary or exploratory stages of a study because they are particularly helpful in generating hypotheses and
developing concepts for future investigation. In this case, they will also provide greater depth and detail about
individual experiences and student outcomes than could be obtained from a written survey instrument.
Part 2: Contextual Framework
While there is a lack of instrumentation to measure critical thinking in college student populations, critical
thinking definitions by educational psychologists, philosophers, and assessment specialists are abundant (see
Johnson (1992) for a theoretical review). The Delphi report (Facione, 1990), characterizes critical thinking as “the
process of purposeful, self-regulatory judgment . . . [that] gives reasoned consideration to evidence, context,
conceptualizations, methods, and criteria.” Cottrell’s (1999) elaboration of critical thinking is also useful. For
Cottrell, critical thinking involves considering issues carefully, evaluating evidence to support viewpoints,
pondering the conclusions that would follow from particular viewpoints, and assessing their rationality.
From a different perspective, a major effort by the U.S. Department of Education National Center Education
Statistics in 1995 sought to identify the relevant skills needed for critical thinking from the point of view of
employers, policymakers, and academics. The goal was to assist the educational researcher in standardizing a
definition that could be operationalized. Six behavioral skills were identified as central to critical thinking:
interpretation, analysis, evaluation, inference, presenting arguments, and reflection. These elements formed the
basis of the definition of critical thinking used for development of the assessment.
As noted earlier, there is a scholarly debate about the extent to which critical thinking is discipline-based (U.S.
Department of Education, NCES, 1995, presents a concise review). In a few recent studies, more advanced students
demonstrated greater degrees of critical thinking when compared to entering first-year students (Benjamin & Chun,
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2003; AAU, 2004). Is this difference the result of their total educational experience (and maturity) or in-depth
learning in their major? Other research has found that cognitive outcomes such as critical thinking are differentially
affected by such student level characteristics as parental education, extracurricular involvement, employment, and
peer interaction (Pascarella, Pierson, Wolniak & Terenzini, 2004). Overall, this research points to the need for
greater specificity when assessing broad outcomes, with regard to both the creation of assessments and the
composition of student samples.
Most faculty do not directly test for critical thinking outcomes. Traditional course-based assessments generally
focus on the mastery of narrowly-defined concepts and curricular material related to the course. While faculty may
argue they assess critical thinking with term papers, lab reports, student projects or theses, these are course linked,
subjective measurements. What is needed is a generalizable, valid, reliable measure of critical thinking that can
empirically determine whether or not transference of critical thinking abilities occurs and under what circumstances.
This study contributes to these needs by utilizing three types of measures to examine where and when critical
thinking transference might occur and what factors (e.g. demographic and educational) might contribute to it.
The measurement of critical thinking has found its way into two very different large-scale investigations of
college student outcomes: the Collegiate Learning Assessment (CLA) of the RAND Corporation’s Council for Aid
to Education, and the National Survey of Student Engagement (NSSE) (Benjamin & Chun, 2003; NSSE, 2001).
With different objectives than the research proposed here, they are the most recent attempts to develop
instrumentation for measuring broad college student outcomes, including thinking and reasoning. The CLA seeks to
measure thinking, reasoning, and written communication through a variety of objective measurement items
originally developed for the GRE, the bar exam, and the New Jersey Department of Education. As a set, these items
are closely correlated with the SAT (Klein, Kuh, Chun, Hamilton, & Shavelson, 2003). The CLA has a stated goal
of comparing institutions with regard to their students’ abilities, so institutions (rather than students) become the
unit of analysis and reporting. Studies using the CLA instrument have not used a random sampling method.
Instead, participation has been sought from small samples of students enrolled in specific courses. As a result of this
design, inferences about non-participating individuals and subgroups of the student body are unreliable.
The NSSE takes a different approach by examining student outcomes through the means of self report. Using
an opinion survey, students are queried about their participation in campus-based activities and their own evaluation
of intellectual changes that have occurred as a result of their college experiences (both academic and non-academic).
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NSSE data can inform university administrators about the strengths and weaknesses in curriculum, instruction, and
campus life based on student perceptions (Kuh, 2001). Since numerous institutions participate, administrators can
also make comparisons with selected peers. However, the self-reported nature of the data may cause some to
consider it a less credible measure of college outcomes as abstract as critical thinking (NCES, 2000a).
Both of these assessments are designed with a one-size-fits-all approach, without accounting for individual
characteristics among the student body. In contrast to the CLA effort, the proposed study will attempt to understand
critical thinking at the individual level. In contrast to NSSE, this study will directly measure critical thinking by
asking students to solve cognitive tasks. Thus, the project is significantly different than others currently underway
nationally and will offer the opportunity to demonstrate the role of individual characteristics, including academic
discipline, in student outcomes assessment.
b. Proposal of Work
Part 1: Data Collection and Preparation
Three analytic essay items will be administered, one of which will be in the student’s broad field area. Each
essay prompt presents novel stimuli and requires students to make interpretations, derive meaning, draw
conclusions, and make an argument. The essay questions were originally developed through consultation with
Columbia University faculty, with modifications by faculty at UM, College Park. See an essay example below.
Write an essay providing an interpretation of the data in the figure below by answering the following questions.
a. What are the three most salient features of the data?
b. Name three additional pieces of information that would be helpful in forming your interpretation.
c. Imagine what the additional information might be. How would this knowledge alter your understanding of what is
going on?
d. Given what you can observe, how are the data related, and what meaning can you infer?
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In addition to the three analytic questions, the assessment includes portions of Sternberg’s STAT (the Sternberg
Triarchic Abilities Test), a multiple choice test designed to distinguish between academic-analytical, syntheticcreative, and practical-contextual intelligence. The test is comprised of a battery of standardized items that includes
figural, quantitative, and verbal multiple-choice questions. The STAT places a greater emphasis upon learning than
on memorization and is viewed as a useful benchmark for examining performance on the analytic questions.
The third component of the data collection will capture self-reported demographic and educational experience
information. Additional data on students in the sample, including SAT scores, high school and college GPAs,
majors or intended majors, and a full academic transcript, will also be made available through the campus’
institutional research office. Analyses of these supplementary data will test for correlates of the critical thinking
measures and will allow for a more complete interpretation of assessment results by providing extensive information
about curricular experiences of participants. For example, engineering majors or students who had taken a course in
reasoning or who had participated in an honors program could be disaggregated for separate analyses. Transcript
data will also be used to validate that a student’s declared major is indeed represented in their coursework.
The fourth and final component of the study will be the collection of focus group data. Because many
important student level variables cannot often be examined quantitatively due to their low rates of occurrence in the
student population, qualitative data will be collected through personal contact. Small focus groups will be employed
for selected subgroups of students, such as those of a racial minority group, or who have a low socio-economic
status, or who commute or are enrolled part-time, or who are of a non-traditional age. The specific composition of
these groups will be determined upon evaluating the individual level variables of student participants.
For participation in the study, students will receive a cash incentive of $75 and will also be entered into a
drawing to win a round-trip airline ticket within the continental United States. Cash incentives ranging from $20 to
$40 were used during the pilot study at the University of Maryland in the fall of 2002. The examination of response
rates for each incentive type found that $30 with a chance to win an airline ticket produced an average participation
rate of 35%. These results are consistent with Salant and Dillman (1994) who found that the greater the incentive,
the greater the return rate. Given the difficulty in conducting longitudinal studies and the importance of the UM
sample, the investigators consider the cost well worth the investment. Indeed, if the $75/chance to win incentive
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package would produce a 60 to 75% response rate, a great deal of confidence could be placed in the findings of the
present study and extensive qualitative data could also be collected.
Recruitment procedures will also follow the method suggested by Salant and Dillman. Contacts will include
email messages, letters, and phone calls. The utilization of multiple modes of communication provides the greatest
likelihood that all of those in the sample are notified about the study more than once. Students will be recruited first
through email, followed by a personalized letter, phone calls, and reminder email messages. The previous studies
also demonstrated that personal contact with students was a factor positively contributing to response rates.
The 184 first-year students who participated in the pilot in 2002 will be recruited for this follow-up study. The
institutional research office at the university will assist with providing contact information for the sample and
supplemental student-level data for the analyses. The administration of the assessment will take place electronically.
The services of the Massachusetts Institute of Technology’s (MIT) Information System’s Web Survey Service will
be procured for programming of the instrument, electronic data collection, and sample management. Their work in
facilitating these responsibilities for the previous pre-test and pilot at the University of Maryland was exemplary.
Project personnel will participate in the revision of scoring rubrics originally developed in the pilot study to
standardized evaluations of essays across scorers. Since there is no consensus regarding the best scoring method for
essays written for this purpose, three different scoring rubrics will be applied to each essay. Holistic scoring is a
method that evaluates an essay in its entirety compared to specific pre-established criteria. It requires only one
reading of each essay and is thus a fast, easy, and economical method, making it a very popular choice of scoring
mechanism (Cooper, 1984). Holistic scoring is especially useful when an overall sense of quality is desired, when
essays require an element of creativity, or when they do not have a definitive right or wrong answer (Mertler, 2001).
It is also preferred for assessing complex and related skill sets that are difficult to compartmentalize (Westat, 2001).
Analytic scoring is most often contrasted with holistic scoring. This approach distinguishes between various
components of an essay, assigning points or a grade for each component separately. While this method provides a
stronger basis from which to provide diagnostic feedback to students, it also creates the impression that an essay is
no more than the sum of its autonomous parts (Cooper, 1984; White, 1993). It can also be an impractical option as a
separate reading might be required for scoring each component (Mertler, 2001). A third alternative, given much less
attention in the literature, is primary trait scoring. This method assigns a score based on the most important trait

11

being assessed by the essay task. In this case the scorer would evaluate the essay in terms of the key construct,
critical thinking, without consideration of other dimensions such as writing style or quality (Cooper, 1984).
Each type of scoring will be evaluated to determine the approach best suited for this study. The scoring rubrics
will be pre-tested to determine their ease of use or need for revision. Each essay will then be assessed by three
graders, who will include one of the principal investigators, one individual affiliated with the university writing
program, and a third grader who is instructional staff at the university.
In addition to the three rubric analysis methods an emerging statistical approach called latent semantic
analysis (LSA) will also be employed to score the essays and the results compared with those from the graders.
LSA is a computerized method of analyzing large text by representing words and groups of words as points in a high
dimensional space (Landauer, Foltz & Laham, 1998), and has been shown to estimate student knowledge as
conveyed through essays (Wolfe et al., 1998; Rehder, Schreiner, Wolfe, Laham, Landauer & Kintsch, 1998). Its
computerized scoring rubric produces contextual usage measures on word to word, word to passage and passage to
passage bases. These measures can then be converted to holistic quality ratings in a number of ways as described by
Landauer (1998). This statistical approach is particularly appealing in that it overcomes all subjective aspects of
rater scoring and could be applied to large numbers of student essays at low cost.
The focus groups will be organized and conducted by the Principal Investigators and a graduate student funded
under this proposal. The types of questions to be used can be described as "open ended probes." (Gibbs, 1993)
Since the purpose is to elicit information without prescriptions, the questions will be worded so that they do not
influence the participant's answer. Additionally, the questions should be clearly formulated with easier questions
preceding more difficult ones. The sample questions below have been developed according to these criteria. The
questions and session format will be piloted with volunteer students to determine the length, clarity of questions, and
effectiveness in gaining information about broad student outcomes.
Sample Questions:
•

Do you think college has changed how you think about things? In which ways?

•

Has college influenced the way you think about people who are different from you? How so?

•

Has college changed how you think/feel about yourself? How so?

•

What about how you solve problems or deal with complicated issues? Has this changed about you since
going to college? In which ways?
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•

What factor or experiences have contributed to these changes (a class, your major, individual faculty
members, student peers, something else)?

•

In talking with friends who’ve attended other colleges, do you find anything unique about how Maryland
affected you?

•

Compared to students attending other colleges, do you think anything unique about your background has
contributed to a) what you brought with you to college? b) what college has provided?

Data from the pilot UM study was used to establish initial reliability and validity of the analytic essays and
STAT items as well as the usefulness of the original scoring rubric. Internal consistency reliability using
Cronbach’s alpha was determined to be .72 for the STAT items. This is a good level of internal consistency for an
instrument of this type. Inter-rater reliability was calculated to determine the consistency across essay scorers.
Inter-rater reliability for the piloted study was in the range of .75, suggesting that trained raters can agree they
identify the same features in a series of essays. As noted above, this study proposes to extend the methods used in
scoring the essays and thus additional rubrics will be developed and piloted. Examinations of scoring rubrics will
include correlating essay scores derived when essays are re-scored using different rubrics.
The pilot study examined validity of the measurement of the instrument battery using the following means.
Since the analytic essays were originally reviewed by faculty members in a relevant discipline, a general sense of
content validity was derived. These essays will be reviewed by additional content experts on UM’s campus.
Criterion validity was evaluated by using SAT scores and performance on the STAT to predict scores on the analytic
questions. The correlation for STAT and verbal SAT was .51, for STAT and math SAT was .54, and for STAT and
total SAT was .61. This moderate correlation suggests that the critical thinking battery taps into both general
intelligence and unique critical thinking skills. Overall, the psychometric qualities of the items used in the pilot
were found to be sufficiently robust that the investigators have confidence in their use for this study.
Part 2: Analyses
For the web-based assessment, the basic approach to data analysis draws on the techniques of structural
equation modeling as well as conventional statistical tests such as analysis of covariance and t tests. Critical
thinking is conceptualized as an unobserved, latent variable much like fundamental variables such as mass or
acceleration that are familiar in the physical sciences. While the level of an individual’s critical thinking skills
cannot be directly observed, we have indirect measures, or indicators, that we believe reflect this unobservable level.
For example, the Sternberg Triarchic Abilities Test (STAT) is composed of tasks (items) that reflect expert opinion
about critical thinking. Thus, a total score or sub-scores from the STAT can be viewed as indictors of the level of
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critical thinking skill for an individual. Data from the three analytical essay equations will also be scored on
dimensions that are believed to represent critical thinking.
Figure 1 provides a schematic for the postulated latent variable structure. Ovals represent critical thinking that
is viewed as having both a generalized component (larger oval labeled “critical thinking”) and specific components
associated with subject matter areas (smaller ovals labeled “essay 1,” “essay 2” and “essay 3”). The gamma
coefficients (?A1, etc.) can be numerically larger or smaller depending upon the strength of the relation between the
generalized component and subject-matter components of critical thinking. The first area of investigation will
address the longitudinal component of the study and evaluate how these coefficients vary from the first to the second
assessment period. As students progress from their first to senior year, their knowledge will begin to concentrate in
their major area of study. We hypothesize that greater knowledge within a subject matter area results in greater
ability to utilize critical thinking skills in that area. Support for this hypothesis would be found if the gamma
coefficients at the second period are larger than at the first period, which will be assessed by a significance test.
A second emphasis will be on the relative contributions of general and subject-matter-specific components of
critical thinking ability. Students will be grouped by subject-matter specializations (i.e., academic majors) and these
contributions will be evaluated for generalizability. We hypothesize that when students receive an analytic question
that is congruent with their general area of study, they will demonstrate greater subject specific critical thinking, and
will also exhibit greater general critical thinking skills because their “transferable” reasoning will be stimulated by
the familiar content. If content does not matter for general critical thinking abilities, we would observe no
difference in the gamma coefficients for the essay questions despite the contrasting focus of the items. Overall,
these analyses will offer empirical evidence about the generalizability of critical thinking skills.
To assist in the analysis of the qualitative data collection, the focus groups will be tape-recorded. The tapes will
be transcribed and used for a content analysis of our key questions. A final report will be written that outlines the
results and the implications for the development of the assessment instrument.
Pending the necessary funding, the proposed study will be undertaken over a twelve month time period, from
June 2005 through June 2006 (see Table 1 for Plan of Work).

c. Dissemination Plan
The findings from the study will be disseminated in numerous fields and through a variety of presentation and
publication outlets. Within the field of higher education, scholarly outlets will include the American Educational
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Research Association, the Association for the Study of Higher Education and the AIR/NPEC Conference on Student
Success. In addition, the American Psychological Association also has members who would value the information
provided by this study. Presentations at meetings of these associations will form the basis of scholarly manuscripts
that will be prepared. In addition, the most promising findings will be disseminated to the presidents, provosts, and
deans of other research universities through contact with constituent groups of the Association of American
Universities (AAU).
d. Description of Policy Relevance
This work may provide insight into disciplinary approaches best promoting critical thinking outcomes in
undergraduates. As a result of the proposed research, researchers and assessment specialists would have guidance
for considering and accounting for student demographic and educational characteristics in the creation and
evaluation of assessment measures. Further, focus group data will offer information to guide revision and/or
expansion of this and similar assessments. In particular, student opinions will be sought about the relevance of the
assessment for various student populations and about other broad outcomes that may be unique to specific student
groups. Once completed, the instrument will have a broad impact because it will be able to identify groups with
greater and lesser differences in their critical thinking abilities—information that could be used for implementing
curricular reform or instituting educational support programs. Under certain circumstances, these data might also
serve to address external accountability requirements originating from federal and state governments or accrediting
organizations such as ABET. In particular, improved awareness about the ways to achieve broader learning
objectives can lead to educational policies and reforms that improve undergraduate learning experiences. Such
improvements would yield benefits to undergraduate students and beyond, since thinking and reasoning abilities are
widely recognized to be valuable for long-term educational, employment, and citizenship objectives.
e. Discussion of innovative aspects of project
The innovative aspects of the proposed study lie in its effort to address a fundamental question within higher
education in particular and educational research more generally: How can we best measure and assess the broader
analytical outcomes of an undergraduate education? In this regard, the proposed research will advance knowledge
about student outcomes assessment, and will especially address the role of disciplines in developing or promoting
critical thinking and reasoning abilities. In order to make progress in understanding the dynamics of the relationship
between undergraduate educational experiences and broad measures of student success, we do not assume these
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experiences to operate similarly for all students, or that a college education produces similar benefits for all students,
even at a single institution. Thus, specific institutional learning contexts, such as major, as well as the contextual
basis of the curricula (e.g., extracurricular involvement or commuter status) and student characteristics (e.g., race,
SES) are identified as patterns to observe rather than assume. Furthermore, critical thinking is investigated through
multiple indicators and with varying strategies for observation even within the same stimulus, and students are not
expected to be best able to demonstrate their thinking and reasoning abilities with a single observational mode.
These assumptions, which aim at greater specificity in the assessment design and analysis, will ultimately yield
research able to make better and more accurate generalizations.
The creation and testing of this test battery will provide the next critical step in developing a reliable, valid,
generalizable measurement approach to the assessment of broad learning outcomes. Additionally, the proposed
study also benefits from a wide range of expertise from the co-PIs at the University of Maryland, College Park,
including measurement and assessment specialists and psychometric testing experts. The PIs experience with the
previous pilot studies, combined with the faculty and staff at the institution, yields a team well-equipped to
accomplish the objectives of the proposed research.
f. Discussion of audience to whom the project will be important
Issues of instrument creation (validity, reliability), construct measurement (raters, rubrics, and LSM), as well as
the factors associated with critical thinking and its development will be of interest to a wide variety of audiences,
including assessment specialists, higher education scholars, accreditation professionals, and those involved in the
national higher education accountability dialogue. In addition, constituent groups of the AAU (presidents, provosts,
and deans) have familiarity with the previous pilot studies and would appreciate a follow-up with more in-depth
findings from this proposed investigation. These individuals are empowered to implement on their own campuses
assessment strategies that will grow out of this investigation, thereby creating the opportunity for more and broader
institutional impacts from this study. The goal is to begin creating a network of faculty and administrators who
become aware of the potential usefulness of this assessment battery and perhaps contribute to the dialogue and
investigation of broad student outcomes, beginning with critical thinking. Interested scholars and assessment
specialists at other institutions will be encouraged to use this material at their own institutions—especially those that
may offer a very different learning environment such as HBCUs and liberal arts colleges.
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Figure 1: Conceptual Model for Analysis

Time 1 (Freshman)

e

e

STAT 1

Time 2 (Senior)

e

STAT 3

STAT 2

e

STAT 1

e

e

STAT 2

Formatted: Font: 10 pt

STAT 3

Formatted: Font: 10 pt
Formatted: Font: 11 pt

?S11

?S21

?S31

?S12

Critical
Thinking

?A1

Essay 1

Score
s

?S11

Essay 2

Score
s

?S22

? S32

Formatted: Font: 10 pt

Critical
Thinking

?S21

?A2

Essay 3

Essay 1

?S12

Essay 2

?S22
Essay 3

Formatted: Font: 11 pt, Not Bold
Formatted: Font: 11 pt, Not Bold

Score
s

Score
s

Score
s

Score
s

NOTES: STAT 1-3 are sub-scores from the Sternberg Triarchic Abilities Test.
Essay 1-3 refer to the analytical essay questions; all students
completed essay 1 while subsets of students completed essays 2-3.
Thus, the analyses involve missing observations.

17

Table 1: Plan of Work
June – Aug
2005
Develop Scoring
Rubrics and
Focus Group
Protocol
a. Consult with
instrument and
rubric
reviewers
b. Develop
rubrics
(3 forms)
c. Pretest and
revise rubrics
d. Develop and
test focus
group
discussion
guide
e. Revise guide
Rescore Prior
Data
a. Provide
training to
raters
(3 methods)
b. Test
alternative
LSA methods
c. Generate
scores
d. Code into data
file
e. Analyze
relationships
among scoring
methods

Sept – Dec
Primary
2006
Personnel
Kivlighan, Data Collection
Schmidt, a. Coordinate and
Brooks
test electronic
coding of
assessment
b. Establish
recruitment
schedule and
generate
correspondence
c. 10 day field
period
d. Monitor data
collection and
response rates
e. Distribute
incentives

Primary
Jan – April
Personnel
2006
Brooks,
Score Essay
Grad RA
Data
a. Coordinate
raters
b. Apply LSA
method to
data
c. Enter
scores into
data file for
analysis

Primary
Personnel
Brooks,
Grad RA

Kivlighan, Conduct Focus
Schmidt,
Groups
Brooks,
a. Select and
contact
participants
b. 10 day field
period

Brooks,
Schmidt,
Grad RA

Kivlighan,
Brooks,
Grad RA

Data Cleaning
a. Establish
completion
criteria for case
inclusion
b. Examine outliers
c. Examine missing
data

Analyses
a. Run
models
using
regression
analysis &
structural
equation
modeling
b. Analyze
focus group
transcripts
c. Prepare
focus group
report

May – June
2006
Research
Dissemination
a. Prepare
conference
proposals
b. Paper and
manuscript
preparation
c. Consult with
AAU and
CAHE
advisory board
members

Primary
Personnel
Kivlighan,
Brooks,
Schmidt

Kivlighan,
Schmidt,
Brooks
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BIOGRAPHICAL SKETCH
Rachelle L. Brooks, Ph.D.
Associate Director
Center for Assessment of Higher Education
University of Maryland, College Park
Dr. Rachelle Brooks began developing her skills in quantitative methodology as a political science major at the
College of Wooster, Wooster, Ohio. While there, she also developed strong analytical skills and pursued advanced
coursework in numerous social science disciplines. This more general interest in social science research, as it is
broadly conceived, continued even as she pursued her Ph.D. at Rutgers University, New Brunswick, New Jersey. In
addition to conducting research in political science pursuant to her doctoral degree, she also worked as a researcher
for several different projects, addressing issues as diverse as healthcare, workforce development, and undergraduate
leadership training. While in graduate school she also sought additional formal methodological training at the
ICPSR Summer Program in Quantitative Methods for Social Research. This experience exposed her to quantitative
methods techniques not readily available in her department, including advanced linear regression techniques,
maximum likelihood estimation, scaling and dimensional analysis, and simultaneous equation modeling.
At Rutgers, Dr. Brooks' dissertation research required the analysis of a large national database that included
additional follow-up information on a sub-sample of respondents. By linking the screener and follow-up data she
was able to estimate a series of two-stage least squares regression models to complete her analysis. Her work at the
Center for Public Interest Polling (CPIP) at Rutgers also gave her experience analyzing qualitative data, including
focus groups, interview transcripts, and journal entries.
Additional experience working with large databases was gained while she was employed as research manager
and consultant for Consumer Health Sciences in Princeton, New Jersey. Dr. Brooks managed a longitudinal
database that tracked caregiver and patient experiences at six-month intervals. While responsible for many aspects
of the research, from survey development and administration to data collection and analysis, she found most
rewarding the analysis of the data and the development of manuscripts based on her results.
After completing her doctoral degree in Political Science, Dr. Brooks joined the Association of American
Universities to develop and implement a 5-year pilot project to develop improved measures of the quality of
university education and research that will aid in more accurate and informative institutional descriptions and
assessments. As the Director of Research and former Project Manager, Dr. Brooks designed and conducted faculty
opinion surveys as well as student outcomes assessments, and also undertook a secondary analysis of a national
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reputational assessment of doctoral programs. This was all with the aim of better understanding the meaning and
measurement of quality in postsecondary institutions. In addition, Dr. Brooks conducted eight in-depth campus field
visits to better understand how data is collected, accessed, and used by the administration of postsecondary
institutions for the purposes of planning and policy-making. Dr. Brooks also works closely with the Association of
American Universities Data Exchange, and has carefully monitored their impressive progress in developing a data
warehouse to allow research universities to share institutional level data.
Her work at the AAU was identified by the University of Maryland, College Park, as meriting continuation
through the establishment of a new research center—the Center for Assessment of Higher Education—where Dr.
Brooks is currently the Associate Director. In partnership with senior faculty she is establishing the Center’s
research priorities. See below for excerpts of her C.V.

EDUCATION
Ph.D., Political Science (Major: Women and Politics), 2000; Rutgers University,
New Brunswick, New Jersey
Dissertation: “The Effects of Paid Employment on Women’s Political Activity:
An Analysis of Structural and Contextual Workplace Factors,” supervised by
Susan J. Carroll and Jane Junn

•
•

Graduate Certificate in Women’s Studies
ICPSR Summer Program in Quantitative Methods of Social Research;
University of Michigan, Ann Arbor

M.A., Political Science, 1996; Rutgers University, New Brunswick, New Jersey
B.A. 1990; College of Wooster, Wooster, Ohio; (Major: Political Science;
Minor: Women's Studies)
Thesis: “The Political Party Strategies of the Contemporary Feminist Movement,"
supervised by Karen Beckwith
RESEARCH ACTIVITIES
Associate Director, Center for Assessment of Higher Education (CAHE)
University of Maryland, College Park, MD, 2004-present.
• Assisted dean and center directors to establish priorities for a newly established research center.
• Organized advisory board to advise and oversee work of the center
• Prepared grant proposals to federal agencies and private foundations to support the research of the
center.
Director of Research, Assessing Quality of University Education and Research (AQUER)
project, Association of American Universities
Washington, D.C., 2002-2004.
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•
•
•

Designed and implemented pilot studies to improve upon the measurement of the quality of university
research and education programs, using online research methods for faculty opinion surveys and
student outcomes assessments.
Responsible for all external communications of the project's research, including presentations at higher
education research and policy conferences, and internal research reports.
Supervisor of project research assistants and administrative staff.

Project Manager, Assessing Quality of University Education and Research (AQUER)
project, Association of American Universities
Washington, D.C., 2000-2002.
• Assisted in early planning of project goals and constitution of oversight committees for 5-year pilot
project.
• Organized 2-day annual conferences of advisory committees comprised of university presidents,
provosts, planning officers, and distinguished faculty, to devise a research agenda and report on
research studies.
• Responsible for research staff hiring and budget management.
• Wrote or edited and disseminated all project correspondence.
Research Manager, Consumer Health Sciences, 1997-1998
Consultant, Consumer Health Sciences, 1998-2000
Princeton, NJ
• Managed a longitudinal database, conducted multivariate statistical analyses, and authored research
reports and peer-review journal articles in the health science field.
• Coordinated all aspects of the research process, including questionnaire development, database
creation, statistical analyses, and development of manuscripts, reports and presentations.
• Responsible for training and supervision of research assistants.
Research Associate, Heldrich Center for Workforce Development
Rutgers University, New Brunswick, NJ, 1998-2000.
• Researched and authored several components of literature review for US Department of Labor’s 5Year Research Plan Draft, including all DOL published and contracted research for 10-year period.
• Solicited suggestions from various federal departments regarding research priorities to include in plan.
• Assisted at meetings held in Washington, DC, for national experts in workforce development, by
synthesizing their comments and suggestions for draft of research plan.
Research Assistant, Center for Public Interest Polling, Eagleton Institute of Politics
Rutgers University, New Brunswick, NJ, 1996-1997.
• Analyzed quantitative and qualitative opinion data.
• Authored reports in the form of statistical summaries and qualitative analyses for journalistic and
research purposes.
PUBLICATIONS/PRESENTATIONS
Higher Education
Brooks, R. "Measuring University Quality," Review of Higher Education, forthcoming.
Junn, J. and Brooks, R. "How Well Do Reputational Assessments Approximate the Quality of Ph.D.
Programs," in progress, research funded by the Spencer Foundation.
Brooks, R., Nerad, M., Morrison, E., and Cerny, J. “Ph.D. Employment Outcomes as a Measure of
Program Quality,” in progress.
"Faculty Scholarship in the Humanities: An Examination of Research Processes and Products," manuscript
in progress, prepared for the American Academy of Arts & Sciences Humanities Indicators project.
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"Changes in Faculty Scholarly Activity Over Time: Faculty Orientations, Research Processes and Research
Products," manuscript in progress, research funded by the American Educational Research Association.
"Measuring Faculty Scholarly Activity," roundtable discussion, American Association for Higher
Education Learning to Change Conference, Washington, DC, March 14-17, 2003.
"Assessing Quality of University Education and Research Project," with Jenniffer Manning, prepared for
the 14th International Conference on Assessing Quality in Higher Education, Vienna, Austria, July 22-24,
2002.
"Undergraduate Student Outcomes as Value-Added: How Might Critical Thinking and Analytic Reasoning
Skills Be Measured Better?" prepared for the American Association for Higher Education Assessment
Conference, Boston, MA, June 19-23, 2002.
"How Well Can Reputations Be Measured? Analysis of 1992-93 NRC Data," with Jane Junn, delivered to
the Association for Institutional Research, 42nd Annual Forum, Toronto, Canada, June 2-5, 2002.
"How Can Scholarly Productivity Be Measured Better? Results from an On-line Faculty Opinion Survey,"
delivered to the Association for Institutional Research, 42nd Annual Forum, Toronto, Canada, June 2-5,
2002.
Political Science/Women's Studies
“An Analysis of the Violence Against Women Act,” in Feminists Negotiate the State: The Politics of
Domestic Violence, Cynthia Daniels, editor. University Press of America, 1997.
“The Effects of Paid Employment on Group Consciousness and Political Participation: A Broadening of
the Role of Work in Political Life,” poster session prepared for the Annual Meeting of the American
Political Science Association, Washington, D.C., August 1997.
“The Effects of Gender-Segregated Employment on Women’s Political Participation,” delivered to the
Institute for Research on Women’s Celebration of Our Work Conference, New Brunswick, NJ, May 1996.
“Campaigning for Resources: Political Parties Respond to Candidate-Centered Elections,” delivered to the
Annual Meeting of the Midwest Political Science Association, Chicago, IL, April 1996, and to the Political
Science Graduate Student Association Conference at Rutgers University, March 1996.
“The Influence of Paid Employment on Women’s Political Participation,” delivered to the Annual Meeting
of the Midwest Political Science Association, Chicago, IL, April 1995, and to the Political Science
Graduate Student Association Conference at Rutgers University, March 1995.
“The Political Party Strategies of the Contemporary Feminist Movement,” delivered to the National
Conference on Undergraduate Research, Schenectady, NY, April 1990.
Health Sciences
“An Economic Analysis of Donepezil in the Treatment of Alzheimer’s Disease,” with Gary Small, MD,
and Jane A. Donohue, PhD, Clinical Therapeutics, July/August, 1998.
“The Relationship Between Donepezil and Behavioral Disturbances in Patients with Alzheimer’s Disease,”
with Jeffrey L. Cummings, MD, and Jane A. Donohue, PhD, American Journal of Geriatric Psychiatry,
Vol. 8, May 2000.
“The Impact of Donepezil on Caregiving Burden for Patients with Alzheimer’s Disease,” with Howard M.
Filit, MD, and Elane M. Gutterman, PhD, International Psychogeriatrics, Vol. 12, No. 3, September 2000.
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INVITED PANELS AND BOARD MEMBERSHIPS
Teagle Foundation, “Listening Conference on Value-Added in Undergraduate Education,” invited
participant, Little Switzerland, NC, September 3-6, 2004.
American Council on Education, "Roundtable for International Education Researchers," invited
participant, Baltimore, MD, May 28, 2004.
Center for Innovation and Research on Graduate Education, University of Washington, Seattle;
Survey Advisory Board Member, 2003-present.
American Academy of Arts & Sciences, "Humanities Indicators Research Issues Workshop," invited
panelist, Cambridge, MA, January 9-10, 2003.
Council on Research Policy and Graduate Education, National Association of State Universities and
Land-Grant Colleges Annual Meeting, "Accountability Measures, Ranking Criteria, and the Upcoming
NRC Study," invited panelist, Washington, DC, November 12, 2001.
Northeast Association of Graduate Schools Annual Meeting, "Rankings and Assessment in Graduate
Education," invited panelist, Annapolis, MD, March 31, 2001.
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BIOGRAPHICAL SKETCH
Dennis M. Kivlighan, Jr., Ph.D.
Professor and Chair
Department of Counseling and Personnel Services
College of Education
University of Maryland, College Park

Dr. Dennis Kivlighan’s research experience spans 20 plus years. During this 20-plus year research career, he is
the fifth most published author in his specialty’s leading empirical journal, The Journal of Counseling Psychology.
Dr. Kivlighan is one of the leading research methodologists in the counseling arena. He has introduced several
statistical and methodological innovations to the counseling field. In addition to statistics and methodology classes
during his Ph.D. preparation, Dr. Kivlighan received postdoctoral training in Structural Equation Modeling. With
his co-authors, Dr. Kivlighan published two editions of Research Design in Counseling, the best selling research
design text among counseling programs nationally and internationally. At the University of Missouri, Dr. Kivlighan
developed and taught a number of research and statistics courses at the doctoral level. These courses include:
Research Design and Methodology, Advanced Regression Analysis, Hierarchical Linear and Nonlinear Modeling,
and Advanced Multivariate Statistics.
In addition to his work in research design and methodology, Dr. Kivlighan’s content expertise is in group
counseling and group dynamics. He is the current editor of Group Dynamics: Theory, Research and Practice, the
official journal of Division 49: Group Psychology and Group Psychotherapy of the American Psychological
Association. He is very knowledgeable in the area of empirically examining important group process variables. For
this specific research, Dr. Kivlighan brings extensive experience conducting focus groups and in analyzing data
from focus groups.
A recent focus of Dr. Kivlighan’s scholarship is the examination of expertise. In particular, he has used
sophisticated Quantitative and qualitative methodology to examine the differences in how experts and novices
structure knowledge. Along with others, Dr. Kivlighan’s research suggests that knowledge structure, rather than
knowledge content, is the critical element defining the superior performances on experts when compared to novices.
As the development of critical thinking skills is an instance of the acquisition of knowledge structures, Dr.
Kivlighan’s research on knowledge structures and expertise will contribute significantly to this proposed project.
Dr. Kivlighan is currently the Co-Director for the Center for Assessment in Higher Education. He is
involved in the development of measures to assess the impact of undergraduate education. His research also

26

involves examining the relationship between the assessment of the quality of teaching and the learning outcomes in
classes. Selected elements of Dr. Kivlighan’s C.V. are included on the following pages.
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EDUCATION
Ph.D.

Virginia Commonwealth University, August 1982
Counseling Psychology (APA Accredited)
Specialty Area: Group Counseling and Psychotherapy

M.S.

Virginia Commonwealth University, December 1980
Counseling Psychology

B.S.

College of William and Mary, January 1975
Psychology

Professional Experience
2001-Present

Professor and Chair,
Department of Counseling and Personnel Services,
University of Maryland, College Park.

1999-2001

Professor and Chair,
Department of Educational and Counseling Psychology,
University of Missouri, Columbia.

1986-1999

Professor, Associate Professor, Director of Training and Director of Graduate Studies, and
Assistant Professor,
Department of Educational & Counseling Psychology, University of Missouri, Columbia

PROFESSIONAL ACTIVITIES
•
•
•
•
•
•

Editor: Group Dynamics: Theory, Research, and Practice
Editorial Boards: Journal of Counseling Psychology, Psychotherapy Research
Co-Chair: Division 17 Hospitality Suite APA Convention
Membership Chair: Division 17 of APA
Board of Directors, Council of Counseling Psychology Training Programs
Consultant, Missouri Department of Family Services

HONORS
•
•
•
•
•
•
•
•
•

Fellow, (Counseling Psychology) American Psychological Association
Fellow (Group Psychology/Group Psychotherapy) American Psychological Association
Research Publication Award, 1996, Association for Specialists in Group Work
High Flyer Teaching Award, 1994-1998, College of Education, University of MissouriColumbia.
Honorable Mention, Research Publication Award, 1994, Association for Specialists in Group Work.
Honorable Mention, Research Publication Award, 1994, Association for Specialists in Group Work.
Research Publication Award, 1991, Association for Specialists in Group Work.
Gold Chalk Award, for Excellence in Graduate Teaching, 1989, Graduate and Professional Council,
University of Missouri, Columbia.
Honorable Mention, Research Publication Award, 1984, Association for Specialists in Group Work
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BOOKS AND CHAPTERS
Kivlighan, D. M., Jr., Holmes, S. E. (2004). The importance of therapeutic factors: A typology of therapeutic
factors studies. In J. L. DeLucia-Waack, D. A. Gerrity, C. R. Kalonder, & M. T. Riva (Eds.) Handbook of
group counseling and psychotherapy (pp. 23-36). Sage Publications, Inc., Thousand Oaks, CA.
Kivlighan, D. M., Jr. (2002). Transference, interpretation, and insight: A research-practice model. In G. S. Tryon
(Ed.), Counseling based on process research: Applying what we know (pp. 166? 196). Boston: Allyn and
Bacon.
Kivlighan, D. M., Jr., Coleman, M. N., & Anderson, D. C. (2000). Process, outcome and methodology in group
counseling research. In S. D. Brown & R. W. Lent (Eds.). Handbook of counseling psychology, (3rd ed.)
New York: Wiley, pp. 767-796.
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RECENT ARTICLES
Mallinckrodt, B., Porter, M. J. & Kivlighan, D. M., Jr. (in press). Client attachment to Therapist, Depth of InSession Exploration, and Object Relations in Brief Psychotherapy. Psychotherapy Research
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A. Principal Investigator: Rachelle Brooks, Associate Director, Center for
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$

0

B. Co-PI: Dennis Kivlighan, Chair, Dept. of Counseling and Personnel
Services
(faculty member at institution of higher education; research conducted within
term of appointment)

$

0

C. Co-PI: Janet Schmidt, Director of Interdisciplinary Research (1 month)

$

0

D. Graduate Research Assistant
(part-time for a full academic year)

$ 6,022

Total Personnel
Fringe
A. Graduate RA + Tuition Remission

$ 6,022

Total Fringe
Travel
A. Travel to AIR Forum 2006 for PI

$ 5,800
$ 1,500

B. Travel to ASHE Conference 2006 for PI

$ 1,500

Total Travel
IV.

Participant Support
A. Incentives

$ 3,000
$ 8,000

Total Participant Support
V.

$ 5,800

$ 8,000

Other Direct Costs
A. Computing Services

$ 7,000

B. Two graders for essays

$ 4,800

Total Other Direct Costs

$11,800

Project Total

$29,822
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BUDGET JUSTIFICATION
I. Personnel:
A. No funding is being requested for Dr. Brooks’ salary for the one calendar month.
B. Dr. Kivlighan is a faculty member at the University of Maryland. This research is being conducted within
his term of appointment.
C. No funding is being requested for Dr. Schmidt’s salary for the one calendar month.
D. Funding for a part-time graduate research assistant is requested for a full academic year.

II. Fringe:
The proposing institution’s usual accounting practices provide that its contributions to employee benefits be
treated as direct costs. Fringe benefits provided for the RA for working part-time of a full academic year equal
$2,000 and graduate tuition remission equals $3,800.

III. Travel:
A. Travel funds are requested to offset the cost of attending the 2006 Association for Institutional Research
annual meeting (AIR Forum) by the Principal Investigator. Attendance at this meeting will allow the PI to
disseminate results from the proposed research through formal presentation of results as well as informal exchanges
during the meeting. Travel costs include round-trip airfare, transportation to and from the airport, registration, hotel
accommodations and meals in accordance with the University of Maryland procedures.
B. Travel funds are requested to offset the cost of attending the 2006 Association for the Study of Higher
Education (ASHE) annual meeting by the Principal Investigator. Attendance at this meeting will allow the PI to
disseminate results through formal presentation of results, to investigate further avenues of disseminations (i.e.
publications) and to develop future research based on initial findings. Travel costs include round-trip airfare,
transportation to and from the airport, registration, hotel accommodations and meals in accordance with University
of Maryland procedures.

35

IV. Participant Support:
A. Incentives will be paid to study participants: (100 participants @ $75) + (1 domestic airline ticket @ $500).

IV. Other Direct Costs:
A. The computing services of MIT Web Survey Service will be used for the survey’s web design, programming
and hosting.
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•

PI for Rehabilitation Training Grant from the US Department of Education; 1 month/ year (current).
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37

FACILITIES, EQUIPMENT AND OTHER RESOURCES
The proposed research will be conducted using the resources currently available to the Center for
Assessment of Higher Education at the University of Maryland, College Park. These resources include office space,
computers, telephones and other standard office equipment needed to carry out and disseminate the proposed
research.
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