Assessing Interdisciplinary Learning Outcomes
Allen F. Repko, University of Texas Arlington

Repko, Ph.D., is Director of the Interdisciplinary Studies Program, School of Urban and Public
Affairs, University of Texas Arlington.

Abstract

Assessing outcomes for interdisciplinary courses and program involves establishing outcomes
that interdisciplinarians typically claim for their courses and programs, identifying four cognitive
abilities that the literature on cognition and instruction suggest are hallmarks of interdisciplinary
learning, and showing how these abilities may be expressed in the language of assessment and
assessed on both the course and program levels.

Introduction
Outcomes assessment is a pervasive reality on college and university campuses. Some
faculty and administrators applaud its arrival while others deplore it—sometimes in
colorful language. For example, writing in the Chronicle of Higher Education, Fendrich
(2007, June 8) charges that outcomes-assessment practices are

grotesque...scams run by bloodless bureaucrats [whose] outcome-assessment

practices force-march professors to a Maoist countryside where they are made to

dig onions until they are exhausted, and then compelled to spend the rest of their

waking hours confessing how much they’ve learned by digging onions. (p. 1)

If establishing assessable student learning outcomes for disciplinary courses and
programs is as hard as digging onions as Fendrich claims, it may be even harder to
achieve for interdisciplinary courses and programs where there is less agreement about
what interdisciplinarity is, what outcomes should be assessed, and much less about how
to measure student success. According to the authors of the Teagle Foundation White
Paper (2006) on interdisciplinary education at liberal arts institutions, “the biggest
challenge to interdisciplinarity, particularly at the undergraduate level,” is “the lack of
generalisable methods for judging interdisciplinary education and its direct impacts on
student learning” (Rhoten, Boix Mansilla, Chun, M., & Klein, Executive Summary).
Veronica Boix Mansilla (2005), principal investigator of the Interdisciplinary Studies
Project (Project Zero), Harvard Graduate School of Education, points to a related
problem: the “lack of clarity” about interdisciplinary learning outcomes and “indicators
of quality” (p. 16).

The purpose of this paper is to improve the clarity and quality of interdisciplinary
assessment by noting outcomes that research on cognition and instruction suggests are
hallmarks of interdisciplinary learning. Integrating these outcomes into course and
program assessment regimes will strengthen the claim that interdisciplinary learning
offers a distinctive and proven way to learn. After examining the outcomes that
interdisciplinarians typically claim for their courses and programs, the paper identifies
four cognitive abilities that the literature on cognition and instruction associate with
interdisciplinary learning. A primary contribution of the paper is to show how these
abilities may be expressed as outcomes that are assessable on both the course and
program levels and the advantages of using grading rubrics to assess student
achievement of these outcomes. The paper concludes by offering insights based on this
analysis.
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1. Learning outcomes interdisciplinarians typically claim for their courses and
programs

A survey of the interdisciplinary literature on assessment yields an extensive range of
outcome claims made for interdisciplinarity. [1] In his influential study of
interdisciplinary curriculum development, Newell (1990) identifies core outcomes
including more sensitivity to ethical issues, enlarged perspectives or horizons, ability to
synthesize or integrate, more creative, original, or unconventional thinking, more
humility or listening skills, and sensitivity to bias (pp. 70-71). Other writers on
interdisciplinary outcomes assessment have generally subscribed to these outcomes and
have added to them. Field, Lee, and Field (1994), for example, add tolerance of
ambiguity or paradox, critical thinking, a balance between subjective and objective
thinking, an ability to demythologize experts, and increased empowerment (p. 70). [2]
Cornwell and Stoddard (2001) include the abilities “to see new and different questions
and issues,” and “draw on multiple methods and the knowledge to address them” (p.
162). [3] These writers substantially agree with Newell that integration is “fundamental
to any ‘successful’ interdisciplinary program” (Rhoten et al., 2006, pp. 3-4). The
writers of the White Paper (2006) consider “the ability to synthesize or integrate” as the
“hallmark of interdisciplinarity” (p. 4). [4]

Some outcomes typically claimed for interdisciplinary learning are also claimed for
disciplinary and multidisciplinary learning. For example, disciplines in the liberal arts
and the humanities typically claim “critical thinking” as an important outcome, as do
the natural sciences, and the applied fields. [5] This collective claim to critical thinking
raises the question: How do interdisciplinary approaches contribute to the development
of this key cognitive skill in ways that are different from or superior to single-subject
approaches? “For a learner to be truly empowered through critical thinking,” says
Toynton (2005), “more than one context or one discipline needs to be encountered.” If
interdisciplinarians insist on including “critical thinking” to the learning outcomes at
the program level, he asserts, they should make clear that the development of this skill
requires viewing “the approaches, products, and processes” of relevant disciplines
“from a detached and comparative viewpoint” (p. 110). [6]

2. Cognitive abilities attributable to interdisciplinary learning drawn from
research on cognition and instruction

From the literature on cognition and instruction, it is possible to identity four cognitive abilities
that interdisciplinary learning fosters. These include the ability to (1) develop and apply
perspective-taking techniques, (2) develop structural knowledge of problems appropriate to
interdisciplinary inquiry, (3) integrate conflicting insights (i.e., expert views) from two or more
disciplines, and (4) produce a cognitive advancement or interdisciplinary understanding of the
problem.

Develop and apply perspective-taking techniques
One result of repeated exposure to interdisciplinarity is the ability to apply perspective-taking
techniques. [7] Perspective-taking or the use of multiple perspectives involves understanding
alternative viewpoints—including disciplinary-based viewpoints—on a given issue (Baloche,
Hynes, & Berger, 1996, p. 3). Perspective-taking is an approach commonly suggested for
assembling new sets of potential solutions to a given problem (Halpern, 1996, pp. 1, 21; Galinsky
& Moskowitz, 2000). [8] Interdisciplinarity helps students to
move developmentally from a clear understanding of the ditferences between
disciplines and their perspectives on a problem to distinguishing the essential
characteristics of disciplines—to understanding their discrete domains of

172

Academic Exchange Quarterly — Fall 2008
Copyright © author(s) - details inside the back cover of the journal.

N

PRSI




usetulness, what kinds of questions they ask, and their rules of evidence.
(Baloche, Hynes, & Berger, 1996, p. 3)

By contrast, discipline-specitic approaches to learning frequently fail to demonstrate how a
particular discipline interfaces with another when they focus on the same problem (Ivanitskaya et
al.,, 2002, p. 96). Researchers caution that students presented with information in disciplinary
isolation tend to acquire knowledge in disparate categories (Humpreys et al., 1981). The result,
they say, is that they “may fail to perceive, or even question, the overlapping values or questions
raised by different disciplines™ or knowledge formations when addressing a particular problem
(Ivanitskaya et al., 2002, pp. 96-97).

Develop structural knowledge of problems appropriate to interdisciplinary
mquiry

By focusing on a problem or core theme as is typical of interdisciplinary courses,
interdisciplinary learning readily facilitates the development of structural knowledge which is an
understanding ot higher-order relationships and organizing principles (Goldsmith & Johnson,
1990). Structural knowledge is developed by acquiring declarative knowledge (factual
information) and procedural knowledge (process-based information) that is used for problem-
solving or step-by-step task completion (Anderson, 1982). In interdisciplinary terms, structural
knowledge is developed from different knowledge domains as students focus on a particular
problem or topic. For example, students studying the roots of animosity between Palestinians and
Israelis will need declarative knowledge of both cultures such as key events and the defining
elements of the faith traditions of Islam and Judaism to understand the several points of conflict
between the two societies. But students will also have to develop adequacy in the procedural
knowledge of relevant disciplines whose experts have written on the subject. The structural
knowledge essential to interdisciplinary courses promotes learners’ ability to assess critically the
relationships among the relevant disciplinary perspectives “and evokes a deeper cognitive
analysis of the core theme™ of the course (Ivanitskaya et al., 2002, p. 99).

Interdisciplinary learning leads to “complex, internalized organization of knowledge™ (p. 99).
Goldsmith and Kraiger (1996) call this organization of information a “knowledge structure” or
“schema,” or “mental model.,” or “conceptual framework.” A knowledge structure is an
“internalized framework of all the relevant perspectives, concepts, ideas and methods of inquiry
making up the knowledge domain [i.e., discipline] and giving it meaning” (Ivanitskaya et al.,
2002, p. 99). These constructs represent a central tenet of cognitive science: that the organization
of knowledge is at least as important as the quantity of knowledge acquired in helping the
individual to determine when and how a set of declarative facts applies to a particular situation
(Dorsey, Campbell, Foster & Miles, 1999, p. 32). Students who have good knowledge structures
when confronting a practical and/or complex problem tend to recall larger blocks of integrated
knowledge rather than smaller subsets of information (Wyman & Randel, 1998, p. 252).

Integrate conflicting insights (i.e., expert views) from two or more disciplines

A third result of interdisciplinary learning is that it “cnhances students’ capacity to integrte
conflicting insights from two or more disciplines™ (Boix Mansilla, 2005, p. 16). Integriation, &
hallmark of interdisciplinary learning, involves identifying and blending knowledge fiom
relevant disciplines to produce a more comprehensive understanding of a particular problemn o
intellectual question that is limited in time to a particular context that would not be possible by
relying on a single disciplinary approach (Repko, 2008, pp. 23, 343),

As a distinctive approach to learning, interdisciplinary study guides students beyond simpler
forms of knowledge acquisition to “a deeper assimilation of croys diseiphinary  coneepts”
(Ivanitskaya et al., 2002, p. 97). [9] Brain rescarch, says Lake (1994), “pomts to interdiseiphinary
learning [and] thematic teaching” (p. 0). For example, students in an interdisciphinary program
are more likely to recall a particular historical period if they do the work of integrating insights

173

Academic Exchange Quarterly — Fall 2008
Copyright © author(s) - details inside the back cover of the journal.




from the visual arts, musical expression, cinema, poetry, and philosophical and political events of
the period. Of course, the extent and quality of integration achieved will depend on the level of
the course and the instructor’s command of the interdisciplinary research process.

Produce a cognitive advancement or interdisciplinary understanding of a
problem

A fourth result of interdisciplinary learning is that it develops students” ability to use integrated
knowledge and modes of thinking to “produce a cognitive advancement.” This, explains Boix
Mansilla (2005), is the ability to explain a phenomenon, solve a problem, create a product, or
raise a new question “in ways that would have been unlikely through single disciplinary means
[italics added].” Interdisciplinary integration, she says, is a means to an end, not an end in itself.
This “end” or result or product is an “interdisciplinary understanding” or “cognitive
advancement” (p. 16). Four core premises underlie this concept. First, “it builds on a
performance view of interdisciplinary understanding—one that privileges the capacity to use
knowledge over that of simply having or accumulating it [italics added]” (pp. 16-17). Second, the
understanding is highly disciplined, meaning that it is “deeply informed by disciplinary expertise
[italics added].” Third, the understanding is achieved through the integration of disciplinary
perspectives. These perspectives are not merely juxtaposed but “actively inform one another,
thereby leveraging understanding.” Finally, interdisciplinary understanding is purposeful in that it
produces a cognitive advancement such as explaining a phenomenon, creating a product, raising a
new question, generating a new insight, proposing a solution, providing an account, or offering
an explanation (pp. 16-17).

3. These four cognitive abilities expressed as learning outcomes
These four cognitive abilities may be expressed as learning outcomes at the program
level as follows:  The student will

o demonstrate the ability to engage in perspective-taking

o develop structural knowledge pertaining to the course problem or theme

o integrate knowledge and modes of thinking drawn from two or more disciplines

o produce an interdisciplinary understanding of a complex problem or intellectual question

These same four cognitive abilities, slightly modified, may be expressed as learning
outcomes at the course level. For example, in an introductory course, students would be
challenged to
o view the course theme, issue, problem, or question from the perspective of two disciplines
(i.c., use disciplinary-based [and conflicting] perspectives to better understand a problem)
o perceive connections between the two knowledge (i.e., disciplinary) domains that pertain to
the course problem or theme
o integrate conflicting disciplinary insights and viewpoints
o produce a more comprehensive understanding of the course problem or theme and test it by
proposing a holistic solution

These outcomes should be integrated with other learning outcomes appropriate to an
introductory course. These may include explaining what interdisciplinary studies is,
identifying the skills and traits characteristic of interdisciplinarians, tracing the origin of
interdisciplinary studies, describing the role of the disciplines in interdisciplinary work,
explaining how the perspectives of different disciplines interpret and influence
understanding of a problem, identifying the defining elements of disciplines and
explaining how these are of interest to interdisciplinarians, demonstrating oral
competency through participation in a group project, demonstrating active involvement
in learning, and demonstrating the ability to cope with a new, complex, or difficult
problem by writing an integrative essay.
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4. How to assess these four hallmark abilities

The challenge for instructors, of course, 1s how to assess these four hallmark abilities. There are
at least two ways of doing this. The first is to administer an Entrance Survey and an Exit Survey
at the beginning and end of each course. The surveys are identical except for the title and may
profitably use a likert scale. These surveys ask students if they are able to demonstrate each of the
four cognitive abilities. Other abilities may be included. For example, students beginning an
introductory course typically admit being unable to demonstrate these four abilities. However, at
the end of the course, these same students taking the same survey (but labeled “Exit Survey”)
typically affirm that they are able to demonstrate these abilities. The value of this data is that they
are derived from student perceptions of their abilities measured against the learning outcomes for
the course. Student perceptions may also be compared to actual student performance.

The student survey approach may be used in tandem with a second and more sophisticated
approach which involves developing grading rubrics for each course assignment. Rubrics are
explicit sets of criteria and expectations (Vars, 2002, p. 69). There are several advantages to using
grading rubrics: They specify the course learning outcomes that apply to a given assignment or
project, they provide a detailed list of performance expectations for students to follow (if the
rubric is provided to students beforehand) when doing the assignment, they help faculty to apply
these criteria and expectations more consistently, they provide feedback to students that is far
more granular and uniform compared to letter grading, and, most importantly, they provide the
data that are essential to perform meaningful assessment of course outcomes.

Once course outcomes have been established, developing grading rubrics for interdisciplinary
assignments is a relatively easy task. Their development involves making two decisions: how
cach assignment addresses one or more of these hallmark abilities or outcomes, and the weight
(i.e., points) that should be assigned to each hallmark outcome compared to other learning
outcomes. For example, the instructor of an introductory course may use the first assignment to
develop and assess students’ perspective-taking ability. This assignment may involve students
viewing a problem such as the causes of rising gasoline prices from three disciplinary
perspectives. After reading about authoritative insights (i.e., expert views) into the problem from,
say, environmental science (that addresses the risks to the environment of drilling in ecologically
sensitive areas), geology (that identifies the location and types of oil deposits), and economics
(that examines the rising global demand for oil), students may be asked to write an essay
explaining how viewing this problem from these different and contlicting perspectives broadens
their understanding of it. The grading rubric for this essay may weight the ability to demonstrate
understanding of perspective taking at, say, 25% of the total value of the assignment with the
remaining points allocated to other abilities such as writing conventions, critical thinking, and so
forth. A rule of thumb is to assess each hallmark outcome at least twice during a course so that
the progress of the class (and even of individual students) can be measured. Comparing student
scores on work performed early in the course with scores near or at the end of the course should
indicate whether the course is fostering these key abilities (Vars, 2002, p. 69). More advanced
interdisciplinary courses will approach each of these hallmark outcomes with preater
sophistication and in different ways, but the process of asscssing them is essentinlly the same
Student performance on the comprehensive assignment at the end of the course constitutes i valid
assessment of overall student success in developing the four hallmark abilities

Assessing the interdisciplinary program as a whole involves, primarily, working with two sels of
data. The first is the Exit Survey data from each course in the program. For example, Fxit Survey
data from a senior level course should show a very high level of confidence in student ability to
demonstrate these cognitive abilities as compared to introductory level students, The second set
of data is from the grading rubrics. For example, if a program cludes an introductory, un
intermediate, and a capstone course, the grading rubrics used in cach course should show the
progressive development of students” ability (as a whole) to demonstrate these cognitive abilities
in increasingly sophisticated contexts.
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5. Insights that emerge from this examination of learning theory research

Four insights emerge from this discussion of interdisciplinary learning outcomes and
how to assess them. First, the literature on cognition and instruction shows that
interdisciplinary learning promotes higher order cognitive abilities that are its
hallmarks. [10] Second, translating these cognitive abilities into the language of
assessment (i.e., as learning outcomes) is relatively easy. Third, these hallmark
outcomes can be integrated with outcomes typical of interdisciplinary learning on the
course and program levels. Fourth, it is now possible for interdisciplinarians to develop
assessment measures that are more interdisciplinary than disciplinary, and produce data
that shows that interdisciplinary learning is a valid and distinctive approach to student
cognitive development, and thus deserving of a secure place in the Academy.

Endnotes

[1] According to Lattuca, Voigt, and Fath (2004), there is a notable “lack of empirical
evidence to support claims about interdisciplinary courses™ and “little theorizing about how
interdisciplinarity might encourage learning” (p. 24).

[2] The study by Field, Lee, and Field (1994) draws heavily on the work of Newell &
Green, 1982, p. 29, Newell, 1990, pp. 70-71, and Newell, 1992, pp. 217-220. In his extensive
writing on curriculum and assessment, Newell consistently advocates linking curriculum
development with identifying and assessing learning outcomes characteristic of interdisciplinary
learning (1994, p. 50; Klein & Newell, 1997, pp. 406-411; Newell, 1999, p. 19; 2001, pp. 196-
199).

[3] They also include “radical revaluing [of] one’s own inquiry to incorporate the
questions, methods, and perspectives of others, to perceive the partiality of disciplinary
practices,” development ot a “Creole language and culture,” and “a new set of discourses and
practices which draws on the original ones but is not reducible to them™ (p. 162). Newell (2001)
adds the ability to shift “from concrete, either/or, authority-based thinking, through simple
relativism, to a more critical relativism with commitment,” and confront “the tension between
conflicting perspectives™ (pp. 199-200).

[4] However, this typically professed emphasis on integration contrasts sharply with
actual practice: According to Vars (2002), “programs designed to promote integration or
synthesis are rare” (p. 70). Newell (2001) emphasizes that interdisciplinary learning provides
“synthesis that complements disciplinary analysis, breadth to accompany its depth, and real world
personal application to go with its abstract theory™ (p. 197).

[5] To think critically is to “see a thing clearly and truly so that only the good in it may
be distinguished from the bad and the perfect from the imperfect, but also that it as a whole may
be fairly judged and valued” (Webster’s Dictionary of Synonyms). According to Paul and Elder
(2005), critical thinking involves intellectual discipline and rigor as well as originality and
productivity (p. 4). Since all disciplines lay claim to critical thinking as a learning goal,
interdisciplinary studies gains little leverage by making a similar claim. This is not to suggest that
interdisciplinarity should minimize its importance. Rather, it is to suggest that interdisciplinarians
should be explicit about the unique ways interdisciplinarity contributes to the development of
critical thinking. For a critique of the assumptions underlying the “unproblematized” view of
knowledge “wherein the evaluation of claims can be undertaken using primarily ‘objective’
criteria pertaining to logical soundness and sufficiency of evidence,” see Jones and Merritt, 1999,
p. 336.

[6] For Toynton (2005), “critical awareness™ refers to “explicit criticality” and also
“values awareness’ defined as the appreciation of the insights afforded by the philosophy of the
discipline (p. 110). An example of the kind of critical thinking Toynton is advocating for
interdisciplinarity involves students evaluating and integrating the conflicting epistemological
claims concerning environmental issues made by disciplines and subdisciplines in the natural
sciences, social sciences, and the humanities (Jones & Merritt, 1999, p. 336). Critical thinking
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skills, argues Kelder (1992), “can be taught most effectively in an interdisciplinary curricula” (p.
10).

[71 1 am indebted to my colleague Cindy Atha-Weldon for her insights into research on
perspective-taking and how it is supportive of interdisciplinary learning.

[8] Perspective-taking may refer either to the act of role playing whereby one assumes
a variety of personality traits to better understand a certain situation or to the temporary mental
assessment of an alternative viewpoint about a specific issue (Wyl, 1993). Depending on the
problem, the interdisciplinarian may use either conception of perspective-taking.

[9] The extensive literature on brain research supports this claim showing, for example,
how the brain “actively seeks patterns and searches for meaning through these patterns”
(Schomaker, 1989, p. 13). The brain integrates new knowledge on the basis of previous
experiences and the meaning that has developed from those experiences. It processes many things
at the same time, and holistic or integrative experiences are recalled quickly and easily
(Cromwell, 1989; Caine & Caine, 1991). Caine and Caine (1991) state that search for meaning
and patterns is a basic process in the human brain. In fact, the brain may resist learning
fragmented facts that are presented in isolation.

[10] In 2000, an interdisciplinary team of cognitive psychologists, curriculum
specialists, teacher educators, and researchers updated Benjamin Bloom’s classic taxonomy of
levels of learning. They identified six levels within the cognitive domain, from the simple
recognition or recall of facts at the lowest level through increasingly more complex and abstract
levels, leading ultimately to the highest order ability, creating (Anderson et al., 2000).

References

Anderson, L. W., Krathwohl, D. R., Airasian, P.W., Cruikshank, K. A., Mayer, R. E,
Pintrich, P. R., et al. (2000). Taxonomy for learning, teaching, and assessing: A revision of
Bloom’s Taxonomy ot Educational Objectives (2md Rev. ed.). Boston: Allyn & Bacon.

Baloche, L., Hynes, J. L., & Berger, H. A. (1996). Moving toward the integration of
professional and general education. Action in Teacher Education, 18, 1-9.

Boix Mansilla, V. (2005). Assessing student work at disciplinary crossroads. Change,
37 January/February, 14-21.

Caine, R., & Caine, G. (1991). Making connections: Teaching and the human brain.
Alexandria, VA: Association for Supervision and Curriculum Development.

Cornwell, G. H., Stoddard, E. W. (2002). Toward an interdisciplinary epistemology:
faculty culture and institutional change. In Barbara Leigh Smith and John McCann (Eds.),
Reinventing ourselves: Interdisciplinary education, collaborative leaning, and experimentation in
higher education (pp. 160-178). Bolton, MA: Anker Publishing Company, Inc.

Cromwell, S. (1989). A New way of thinking: The challenge of the future. Educational
Leadership, 49, 1, 60-64.

Dorsey, D., Campbell, G, Foster, L., & Miles, D. (1999). Assessing knowledge
structures: relations with experience and post training performance. Human Performance, 12, 1,
31-57.

Fendrich, L. (2007). A pedagogical straitjacket. The Chronicle of Higher Education, 53,
40, B6.

Field, M., Lee, R., & Field, M. L. (1994). Assessing interdisciplinary leaming. New
Directions in Teaching and Learning, 58, 69-84.

Galinsky, A. D., & Moskowitz, G. B. (2000). Perspective-taking:  Decrensing
stereotype expression, stereotype accessibility, and in-group favoritism. Journal of Personality
and Social Psychology, 78, 4, 708-724.

Goldsmith, T. E., & Johnson, P. J. (1990). A structural asscssment of classroom
learning. In R. W. Schvaneveldt (Ed.), Pathfinder associative networks: Studies in knowledge
organization (pp. 241-254). Norwood, NJ: Ablex.

Goldsmith, T. E., & Kraiger, K. (1996). Applications of structural knowledge
assessment to training and evaluation. In J. K. Ford, S. Kozlowski, K. Kraiger, I\, Salas, & M.
Teachout (Eds.), Improving training effectiveness in work organizations (pp. 73-97). Mahwah,
NJ: Lawrence Erlbaum.

177

Academic Exchange Quarterly — Fall 2008
Copyright © author(s) - details inside the back cover of the journal.




Halpern, D. F. (1996). Thought and Knowledge (3rd ed.). Mahwah NJ: Lawrence
Earlbaum Associates.

Humpreys, A. H., Post, T. R., & Ellis, A. K. (1981). Interdisciplinary methods: A
thematic approach. Santa Monica, CA: Goodyear.

Ivanitskaya, L., Clark, D., Montgomery, G., & Primeau, R. (2002). Interdisciplinary
learning: Process and outcomes. Innovative Higher Education, 27, 2, 95-111.

Jones, P. C., & Merritt, Q. (1999). The TALESSI Project: promoting active learning for
interdisciplinarity, values awareness and critical thinking in environmental higher education.”
Geography in Higher Education, 23, 3, 335-348.

Kelder, R. (1992). Epistemology and determining critical thinking skills in the
disciplines. Paper presented at the annual conference of the Institute for Critical
Thinking. Montclair, New Jersey.

Klein, J. T., & Newell, W. H. (1997). Advancing interdisciplinary studies. In Gerry G.
Gaff, James L. Ratcliff and Associates (Eds.). (1997). Handbook of the Undergraduate
curriculum: A comprehensive guide to purposes, structures, practices, and change (pp. 393-415).
San Francisco: Jossey-Bass.

Lake, K. (1994). Integrated curriculum. In School improvement research series (Close-
Up #16). Retrieved September 9, 2007 from http://www.nwrel.org/scpd/sirs/8/c016.html

Lattuca, L. R., Voigt, L. J., & Fath, K. Q. (2004). Does interdisciplinarity promote
learning? Theoretical support and researchable questions. The Review of Higher Education, 28,
1,23-48.

Newell, W. H. (1990). Interdisciplinary curriculum development. Issues in Integrative
Studies, 8, 69-86.

Newell, W. H. (1992). Academic disciplines and undergraduate education: Lessons
from the School of Interdisciplinary Studies at Miami University, Ohio. European Journal of
Education, 27, 3, 211-221.

Newell, W. H. (1994). Designing interdisciplinary courses. In Julie Thompson Klein
and William G. Doty (Eds.). Interdisciplinary Studies Today (pp. 35-51). San Francisco, CA:
Jossey-Bass Publishers.

Newell, W. H. (1999). The promise ot integrative learning. About Campus, May-June,
17-23.

Newell, W. H. (2001). Powerful pedagogies. In Barbara Leigh Smith and John McCann
(Eds.), Reinventing ourselves: Interdisciplinary education, collaborative leaning, and
experimentation in higher education (pp. 196-211). Bolton, MA: Anker Publishing Company

Newell, W. H., & Green, W. J. (1982). Defining and teaching interdisciplinary studies.
Improving College and University Teaching, 30, 1, 23-30.

Paul, R., & Elder, L. (2005). The nature and functions of critical thinking. The
Foundation for Critical Thinking.

Repko, A. F. (2008). Interdisciplinary Research: Process and Theory. Thousand Oaks,
CA: SAGE Publications, Inc.

Rhoten, D., Boix Mansilla, V., Chun, M., & Klein, J. (2000). Interdisciplinary
education at liberal arts institutions. Teagle Foundation White Paper.

Schomaker, B. (1989). Integrative education: A curriculum for the twenty-tirst century.
Oregon School Study Council, 33, 2, 1-46.

Toynton, R. (2005). Degrees of disciplinarity in equipping students in higher education
for engagement and success in litelong learning. Active Learning in Higher Education, 6, 2, 106

Vars, G. (2002). Educational connoisseurship, criticism, and the assessment of
integrative studies. Issues in Integrative Studies, 20, 65-76.

Webster’s Dictionary of Synonyms (1942). Springtield, MA: G. & C. Merriam Co.

Wyl, C. F. (1993). Empathy, perspective taking, and role taking. A review of the
constructs and an attempt at redefinition. Dissertation Abstracts International, 54 (2-B).

Wyman, B. G., & Randel, J. M. (1998). The relation of knowledge organization to
performance of a complex cognitive task. Applied Cognitive Psychology, 12, 251-

2064.

178

Academic Exchange Quarterly — Fall 2008
Copyright © author(s) - details inside the back cover of the journal.




