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Foreword
Interdisciplinary Curriculum: Design and Implementation

demystifies curriculum integration. The authors describe a variety of
curriculum integration options ranging from concurrent teaching of
related subjects to fusion of curriculum focus to residential study
focusing on daily living; from two-week units to year-long courses.
They offer suggestions for choosing proper criteria for successful cur-
riculum integration, dealing with the attitudes of key individuals and
groups, and establishing validity. And they present a step-by-step
approach to integration, proceeding from selection of an organizing
center to a scope and sequence of guiding questions to a matrix of
activities for developing integrated units of study. In addition, the
authors make a useful distinction between curriculumcontent
and metacurriculumthose learning skills helpful in acquiring the
curriculum content being taught and in developing the capacity to
think and learn independently.

The book acknowledges that curriculum integration is not a pan-
acea; many integration decisions entail tradeoffs. It also illuminates
the value of higher-order thinking and learning skills and vovides a
vehicle for their integration into curriculum. Indeed, by their practi-
cal approach, the authors provide a valuable resource to help teachers
avoid the pitfalls of earlier integration efforts.

Interdisciplinary Curriculum: Design and Implementation
makes a significant contribution to accomplishing ASCD's mission of
developing leadership for quality in education for all students.

PATRICIA C. CONRAN

President, 1989-90
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The Growing Need for
Interdisciplinary

Curriculum Content

Heidi Hayes Jacobs

MIKE, A 2ND GRADER, DEFINES MAThEMNI'ICS AS "SOMETHING YOU DO IN THE

mornilg." Unfortunately, his statement reflects an internalization of
mathematics as an experience to be absorbed from 9:45- 10 :31) a.m.,
and certainly before recess. We rarely explain to students why the
school day is designed as it is. It shoule he n surprise then that stu-
dents look at the arbitrary divisions for ling, math, social studies,
;:cience, art, music, and physical educat. in and begin to define the
subject areas as separate bodies of knowledge with little relationship
to one another.

As Mike moves into junior and senior high, the subject matter
delineations will become even more entrenchc..I as the academic areas
are forced into 50-minute time blocks taught by individual special-
ists. It is no wonder that many secondary school students complain
that school is irrelevant to the larger world. In the real world, we do
not wake up in the morning and do social studies for 50 minutes. The
adolescent begins b realize that in real life we encounter problems
and situations, gather data from all of our resources, and generate
solutions. The fragmented school day does not reflect this reality.

The British philosopher Lionel Elvin (1977) uses an analogy to
describe the problem of the false time constraints of the school day:

1
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When you are out walking, nature does not confront you for three
quarters of an hour only with flowers and in the next only with
animals (p.. 29).

If we take Elvin's analogy from another angle, it is clear that when
out walking, you can also sit and pick up the flowers and concentrate
solely on them for three-quarters of an hour and learn a great deal.
The proble.-_, is that in school we generally do not consider both per-
spectives as necessary components of a child's education.

Having examined various models and approaches to interdisci-
plinary design for the past 15 years, I have made some observations.
Although teachers have good intentions when they plan interdiscipli-
nary courses, these courses frequently lack staying power Two prob-
lems in content selection often plague courses:

1. The Potpourri Problem. Many units become a sampling of
knowledge from each discipline. If the subject is Ancient Egypt, there
will be a bit of history about Ancient Egypt, a bit of literature. a bit of
the arts, and so forth. Hirsch (1987) and Bloom (1987) have criticized
this approach for its lack.of. focus. Unlike the disciplines that have an
inherent scope and sequence used by curriculum planners, there is
no general structure in i iterdisciplinary work. Curriculum develop-
ers themselves must design a content scope and sequence for any
interdisciplinary unit or course.

2. Thq Polarity Problem. Traditionally, interdisciplinarity and
the discinline fields ha' l been seen as an either/or polarity, which has
promoted a range of conflicts. Not only does the curriculum design
offer from a luck of clarity, but real tensions can emerge among teach-

ers. Some feel highly territorial about their subjects and are threat-
ened as new views of their subject are promoted. There is a need for
both interdisciplinary and discipline-field perspectives in design.

To avoid these two problems, effective interdisciplinary pro-
grams must meet two criteria.

They must have carefully conceived design features: a scope
and sequence, a cognitive taxonomy to encourage thinking skills,
behavioral indicators of attitudinal change, and a solid evaluation
sche.ne.

They must use both discipline-field-based and interdiscipli-
nary experiences for students in the curriculum, Chapter 2, on design
options, spells out the range of these possibilities.

To simply list a set of considerations for selecting interdiscipli-

2
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THE CROWING NEED FOR INTERDISCIPLINARY CURRICULUM CONTENT

nary content would be to avoid wrestling with the complexities and
possibilities for interdisciplinary work. When Mr. Davis, social
studies teacher, and Mrs. Valasquez, English teacher, are sitting in the
faculty lounge and decide to do a unit together, there is a chance that
their work will fall prey to both the potpourri and the polarity prob-
lems. It is essential that they take time to reflect on some fundamental
questions. These questions are spelled out in the rest of this chapter
in order (1) to establish the need for interdisciplinary possibilities,
(2) to define terms used in the field, and (3) to present a set of
assumptions to guide effective practice.

Why Look at Curriculum Integration?

Over the past few years, the interest in and need for curriculum
integration has intensified throughout the country for several rea-
sons.'

The Growth of Knowledge

Knowledge is growing at exponential proportions in all areas of
study. If you look at one field, such as science, you see the remarkable
degree of specialization that has resulted from r( search and practice.
Each area of the curriculum has the blessing and burden of growth.
The curriculum planner must wrestle not only with what should be
taught but what can be eliminated from the curriculum. In English,
there are new writers, new books, and new interpretations to consider
every year. In the social sciences, there are difficult questions of
selecting focal cultures, for we obviously cannot study every country
in the world.

Then there are the annual state education mandates that get
passed down to schools based on current problems. For example,
many states now require a curriculum covering AIDS. Drug preven-
tion curriculums have been on the books for a number of years in
many states. Sex education and family life curriculums now are an

'A poll conducted by ASCU in 1988 suggested that it is the number one
issue among the members of the ASCU National Polling Panel (a sample of
organization members, invited guests, Chief State School Officers, and deans
of schools of education).

3
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integral part of the public school domain in some areas of the country.
These are critical topics, but they do add pressure to the school sched-
ule. The length of the school day in the United States has stayed basi-
cally about the same since the 1890s. We need to rethink the ways we
select the various areas of study. Knowledge will not stop growing,
and the schools are bursting at the seams.

Fragmented Schedules

I have heard teachers complain hundreds of times, "The day is so
fragmented!" Elementary teachers say, "I never see my kids for a pro-
longed period of time," and secondary school teachers add, "I must
plan my lessons to fit 40-minute time blocks rather than the needs of
my students."

Schools respond to state requirements by dividing time into
blocks to parcel out specific responsibilities and to maintain account-
ability. Frequently, state requirements are stated in terms of minutes
per week. Students feel this fragmentation keenly. One of my favorite
means of beginning an assessment of a secondary school is to follow
one student through the day. It is easy to forget how, 8 times a day, stu-
dents leap out of their seats every 40 minutes and rush for 5 minutes
to another setting, another subject, another teacher, another set of stu-
dents.

Relevance of Curriculum

If we are trying to devise a means of driving students out of
school, we obviously are succeeding. Recent estimates suggest that,
nationally, 25 percent of students drop out every year and in urban
areas as many as 40 percent. Something is very wrong. A common
concern of students is the irrelevance of their course work in their
lives out of school. They find it difficult to understand why they need
math when most of their instruction is based on a textbook used in
isolation from its applications. The fragmentation of the day only com-
poumls the dilemma as students never have the chance to explore a
subject in depth.

The relevancy issue also strikes a deeper chord. Only in school
do we have 43 minutes of math and 43 minutes of English and 43
minutes of science. Outside of school, we deal with problems and
concerns in a flow of time that is not divided into knowledge fields.

11.,
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We get up in the morning and confront the whole of our lives. It is
here that relevancy comes into play. It is not that schools should avoid
dealing with specific disciplines; rather, they also need to create
learning experiences that periodically demonstrate the relationship of
the disciplines, thus heightening their relevancy. There is a need to
actively show students how different subject areas influence their
lives, and it is critical that students see the strength of each discipline
perspective in a connected way.

Out of this concern for relevance arises another key area that has
been the subject of debate for the past few years: the ignorance of the
American public and the lack of cultural literacy (Hirst 1987, Bloom
1987). Some argue that there should be a body of knowledge that is
passed on from one generation to the next that deals with our classics
and with the basics of our culture: its history and its arts and sci-
ences. The danger in this line of reasoning is to fall prey to the polar-
ity problem. Discounting interdisciplinary efforts as attempts at rele-
vancy at the expense of the classics is simplistic and only heightens
the polarity.

The attempts at interdisciplinary work that seem to be most suc-
cessful are those that address the polarity question in a different way.
The question here isn't whether we should teach the dm ;cs (though
that is a question worthy of genuine discussion); rather, we are con-
sidering a larger point: No matter what the content, we can design
active linkages between fields of knowledge. We can teach the works
of Shakespeare with an eye to the history of the times, the arts, the
values, the role of science, and the zeitgeist rather than simply stick-
ing with specific passages. The student who does not possess a liter-
ary bent may encounter King Lear in another subject area. Integrated
curriculum attempts should not be seen as an interesting diversion
but as a more effective means of presenting the curriculum, whether
you wish to teach Plato or feminist literature. The curriculum
becomes more relevant when there are connections between subjects
rather than strict isolation.

Consider the dehnitiun of "history" given by Ravitch and Finn
(1985). They rightly ask us to provide a solid and thorough under-
standing of history and at the same time io embrace an interdiscipli-
nary perspective beyond

the memos ization of dates and facts or the identification of
wars and political eaders, though these have their place. ...

5
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41. IMMM.I.I...

Properly conceived, history includes the history of ideas, cultural
developments, and social, political, and economic movements. It
includes the evolution of diverse cultures and the changing rela-
tionships among peoples, races, religions, and beliefs (p. 206).

They recommend a consistent chronological structure to history
instruction, which is obviously the sensible route. But, more impor-
tantly, their definition of history is encompassing rather than limiting
and I believe would enlarge the relevancy of history for the high
school student. Ravitch (1985) warns us to beware unwise practices
under the banner of relevancy. She is quite right. The definition that
she has shaped with Chester Finn serves as a worthy prototype for a
dynamic view of history that is, in fact, interdisciplinary.

Society's Response to Fragmentation

We are coming to recognize that we cannot train people in spe-
cializations and expect them to cope with the multifaceted nature If
their work. It is not surprising that many of our nation's medical
schools now have philosophers-in-residence. A doctor cannot be
trained only in physiology and the biology of the body; a doctor treats
the whole human being. The ethical questions that confront doctors
have a great deal to do with the effectiveness of their treatments on
patients. Business schools are providing ethics courses, education
schools are providing business administration courses, and so forth.
Basically we have become a specialized world, but the pendulum is
swinging toward some balance, so that we may draw from the range
of fields to better serve our specific fields. The renewed trend in the
schools toward interdisciplinarity will help students better integrate
strategies from their studies into the larger world.

Definitions that Clarify Practice

Many interpretations of the curriculum terminology are used in
discussing the integration of knowledge. Sometimes I have heard
teachers refer to their "interdisciplinary unit" when, in fact, their
meaning of interdisciplinary unit is 180 degrees different from their
colleagues' down the hall. It is essential that there he some fundamen-
tal agreement for the meanings of the words that will be used to
describe the plan that emerges from the design efforts or there can be

6
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real confusion. The following are some terms whose definitions
attempt to illustrate the shades of difference between conceptions of
knowledge. (In Chapter 2 I attempt to provide some practical applica-
tions for a number of these terms.)

DISCIPLAE FIELD: A specific body of teachable knowledge with its own
baeground of education, training, procedures, methods, and
content areas (Piaget 1972).

The starting point for all discussions about the nature of knowledge
in our schools should be a thorough understanding of the disciplines.
As Lawton (1975) suggests, each discipline asks different questions.
There are distinct frames of reference and kinds of statements, and
each of these suggests unique procedures and end results that are in
fact the discipline fields. The British thinker Hirst (1964) has studied
how best to present knowledge svoems to young people, In his view,
each discipline is a form of 1 nr.:wledge with separate and distinct
characteristics. Within each foem are unique concepts and proposi-
tions that have tests to validate their truth.

The motivation for discipline divisions is in part based on the
notion that the disciplines encourage efficient learning. The structure
of the disciplines is necessary for knowledge acquisition. It is funda-
mental in order to learn how things are related (Bruner 1975). The
advantage of the disciplines is that they permit schools to investigato
with systematic attention to the progressive mastery of closely related
concepts and patterns of reasoning (Hirst and Peters 1974). The deci-
sion by educators to specialize goes back to Aristotle, who believed
that knowledge should be divided into three arenas: the productive
disciplines, the theoretical disciplines, and the practical disciplines.

Certainly the emphasis on discipline-field curriculum in the
American public school rests largely on a rationale that cites its
instructional effectiveness, inherent con :eptual cohesion, and
soc ly sanctioned community base. Yet we rarely discuss with chil-
dren the reason for dividing the day into discipline areas of focus. Ae
Mike, the 2nd grader in the beginning of this chapter, said, math
becomes something we do in the morning. I have spoken with young
ch;ldren who explain, "My teacher likes reading time, you can tell,"
or "Science is when we use the learning centers." The way the day is
divided has more to do with a change in teacher attitude tar the use of
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a part of the room than with any understanding of what a scientist
does or the purpose of reading literature. We simply skip telling chil-
dren why we have planned their school r 'es in blocks of time. Before
any meaningful inter - disciplinary experience can occur, students
need to begin to understand the nature of knowledge on a level that is
clearly appropriate to their age and experience

INTERDISCIPLINARY: A knowledge view and curriculum approach that
consciously applies methodology and language from more than
one discipline to examine a central theme, issue, problem, topic,
or experience.

In contrast to a discipline-field based view of knowledge, inter-
disciplinarity does not stress delineations but linkages. Meeth (1978)
notes that the emphasis is on deliberately identifying the relationship
between disciplines. It is a holistic approach with a tradition in West-
ern thought that comes from Plato's ideal of unity as the highest good
in all things. Interdisciplinarity nurtures a different perspective with
focus on themes and problems of life experience.

When examining the relationship between fields of knowledge,
there is a range of prefixes that connote various nuances. Consider the
following:

CROSSDISCIPLINARY: Viewing nne discipline from the perspective of
another; for example, the physics of music and the history of
math (Meeth 1978).

MI JLTIDISCIPLINARY: The juxtaposition of several disciplines focused on
one problem with no direct attempt to integrate (Piaget 1972,
Meeth 1978).

PLURIDISCIPLINARY: The juxtaposition of disciplines assumed to be
more or less related; e.g., math and physics, French and Latin
(Piaget 1972).

TRANSOISCIPLINARY: Beyond the scope of the disciplines; that is, to start
with a problem and bring to bear knowledge from the disciplines
(Meeth 1978).

With the exception of the definition for interdisciplinary, experience
in the field has made me reticent to use these definitions, They repre-
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sent important differences in the way the curriculum designer will
shape the ultimate unit or course of study, but they are cumbersome,
if not esoteric, in conversation. I find that teachers and administrators
prefer the more nuts - and -bolts set of terms that is presented in the
next chapter. Nevertheless, it seems essential that decisions regarding
the curriculum be made with a deliberate consensus as to the kind of
discipline-field emphasis that will occur; otherwise, there is the ten-
dency toward the potpourri and a confused melee of activities when a
team starts producing the lesson plans. The goal here is to have
informed practitioners.

Support for an Interdisciplinary Curriculum

What are some guiding beliefs and assumptions that will support
an interdisciplinary curriculum attempt? The philosophy of the cur-
riculum developer will always permeate the fir.al design. I compare
our work to architects who design a project based on a site, materials,
and the population to be served. Sometimes in the course of carrying
out the project there are unexpected eventsa delay in materials, an
immovable rock in the foundationso the architect adapts the plan.
But, initially, the architect brings a personal vision to the task. The
more aware we are of our philosophical beliefs, the more likely we are
to make responsible design choices that reflect a cohesive and lasting
quality in the educational experience we are attempting to build. Con-
sider the following beliefs and assumptions as you create your state-
ment of philosophy for interdisciplinary work.

Students should have a range of curriculum experiences that
reflects both a discipline-field and an interdisciplinary orientation. I

have hammered away on this point because of my concern that devo-
tees of either position will claim "mine is the only way." Just as pio-
neering artists like Joyce and Picasso could not break the rules until
they had fully mastered them, students cannot fully benefit from
interdisciplinary studies until they acquire a solid grounding in the
various disciplines that interdisciplinarity attempts to bridge (Jacobs

and Borland 1986).
To avoid the potpourri problem, teachers should be active cur-

riculum designers and determine the nature and degree of integration
and the scope and sequence of study, The teacher's decisions will
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most directly affect students in the day-to-t:iy running of the class-
room. The teacher should be empowered to work as a designer, to
shape and to edit the curriculum according to the students' needs.

Curriculum making is a creative solution to a problem, hence,
interdisciplinary curriculum should only be used when the problem
reflects the nead to overcome fragmentation, relevance, and the
growth of knowledge.

Curriculum making should not be viewed as a covert activity.
The interdisciplinary unit or course should be presented to all mem-
bers of the school community. Few parents will have experienced
integrated curriculum, and they will feel less suspicious if they are
well informed.

Students should study epistemological issues. Regardless of
the age of students, epistemological questions such as "What is knowl-
edge?", "What do we know?", and "How can we present knowledge in
the schools?" can and should be at the heart of our efforts (Jacobs and
Borland 1986). The preschool child deserves to know why the room is
organized the way it is, why there are "choice times," and why there
are set times for "group meetings." Relevance begins with the ratio-
nale for educational choices affecting the school life of the student.

Interdisciplinary curriculum experiences provide an opportu-
nity for a more relevant, less fragmented, and stimulating experience
for students. When properly designed and when criteria for excel-
lence are met (Chapter 4, Ackerman), then students break with the tra-
ditional view of knowledge and begin to actively foster a range of per-
snrxtives that will serve them in the larger world.

Students can and, when possible, should be involved in the
development of interdisciplinary units. The four-step process
described in Chapter 5 allows for student input in a meaningful way.
It is not always desirable for students to participate, but student inter-
est in the units is often enhanced by their involvement in the plan-
ning process (Jacobs and Borland 1986).

By understanding the growing need for curriculum integration
programs, clarifying the terminology that will be used in choices
made by the curriculum maker, and articulating a set of guiding
assumptions, solid and lasting designs will emerge. The hope is that
you and your team will become reflective practitioners as you begin
your project.

10it
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2
Design Options for an
Integrated Curriculum

Heidi Hayes Jacobs

There is no science but pure science.
Mrs. Jones, Honors Science Teacher

How dare we divide the child's day into little parcels
of knowledge. There is a whole child there!

Mt Philips, 4th Grade Teacher

THERE IS AN UNFORTUNATE TENDENCY FOR SCHOOL ADMINISTRATORS AND

teachers to believe t'lat the choice for content design boils down to an
either/or propositiip between discipline field specialization and
interdisciplinary integration. The "polarity issue," as I call it, can
and must be avoided in order to foster a long-term curriculum design
that w:11 bring power to your program. In this chapter we look at a
continuum of design options (Figure 2.1) that explains the range of
choices for planning your program.

We consider each option in terms of its characteristics, advan-
tages, and disadvantages, and examples of existing applications of the
continuum. Educators have used this continuum as a planning tool to
clarify their choices and combine options.

13 1
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Figure 2.1
Continuum of Options for Content Design

Inter-
Discipline Parallel Multi- disciplinary Integrated Complete

Based Disciplines Disciplinary Units/Courses Day Program

Design Options

Discipline-Based Content Design

Characteristics: The discipline-based content design option
focuses on a strict interpretation of the disciplines with separate sub-
jects in separate time blocks during the school day. No attempt for
integration is made, in fact, it is avoided. Traditional approaches to
subjects such as language arts, mathematics, science, social studies,
music, art, and physical education are the usual fare. In secondary
programs, these general academic and arts areas break down into
more specific fields, such as algebra under mathematics or American
history under social studies. There are some variations of block sched-
uling and the way the week or cycle is programmed. Nevertheless,
knowledge is presented in separate fields without a deliberate attempt
to show the relationships among them.

Advantages: Without question, the discipline-specific option is
the most common format used in the United States, and both students
and teachers are used to it. Parents usually are familiar with only the
discipline field approach. It is efficient because courses of study and
statewide goals and objectives are available in each field through all
grades, and curriculums, tests, and supplementary materials exist for
each field. Focusing on each discipline provides students with spe-
cialized skills and concepts in a field. Secondary teachers are gener-
ally trained in a special area, thus re; nforcing the economic support
in the educational establishment for trained specialists. The special-
ized training gives teachers greater depth of knowledge as they read
about current trends in their field and work in professional organiza-
tions that provide a sharp focus on best curriculum practices.

Disadvantages: The problem with the approach is its fragmenting

14
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effect on the student's school day. Students must move from one sub-
ject to another, and on the secondary level this usually means move-
ment from one space to another. Teachers are forced to plan activities
according to allotted time rather than according to students' needs in
relation to the content. On an epistemological level, the primary dis-
advantage to this form of content construction is that it does not
reflect the reality of life outside school. We simply do not function in a
world where problems are discipline specific in regimented time
blocks. Students do not learn how the perspective of one discipline
relates to another.

Parallel Discipline Designs

Characteristics: When the curriculum is designed in a parallel
fashion, teachers sequence their lessons to correspond to lessons in
the same area in other disciplines. For example, if the social studies
teacher teaches a World War II unit in the beginning of spring semes-
ter, then the English teacher will reschedule her autumn book, Sum-
mer of My German Soldier, to coincide with the social studies unit.
The content itself does not change, only the order in which it appears.
The goal is a simultaneous effect as students relate the studies in one
subject with the others. Teachers working in a parallel fashion are not
deliberately connecting curriculum across fields of knowledge; they
are simply resequencing their existing curriculum in the hope that
students will find the implicit linkages.

Advantages: This is a relatively painless procedure. Teachers are
not changing the design of the curriculum except for one variable: the
time of year in which it is taught. Obviously, certain subjects are more
flexible than others, and a chronological course such as U.S. history
cannot be resequenced. However, the English teacher may be more
flexible in sequencing literature choices. The elementary teacher can
schedule science lessons on geology in the Southwest to dovetail with
a music lesson on Brighty of the Grand Canyon. In short, there is con-
current teaching of related subjects.

Disadvantages: There are missed opportunities for deliberate,
in-depth integration. Since team teaching is avoided, students do not
see the way two teaching professionals can add to the dynamics of
classroom life. To a degree, students are still studying concepts in iso
lation and must uncover for themselves the relationships among fields
of knowledge.

15
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Complementary Discipline Units or Courses

Characteristics: The complementary option suggests that certain
related disciplines be brought together in a formal unit or course to
investigate a theme or issue. It is different from parallel teaching,
where the focus stays on the prescribed scope and sequence of each
discipline. A good analogy is a color wheel and the notion of comple-
mentary colors. Just as groups of colors complement one another, cer-
tain disciplines are directly related to one another, such as the
humanities. Of course, it is possible to design a course that brings
together two disciplines of seemingly different charactersas long as
the questions shed light on and complement one another (as in a
course on "Ethics in Science").

Advantages: Lesson planning for bringing several disciplines
together requires less effort than a fully interdisciplinary unit. On the
secondary level, there are fewer people to bring together. Given that
there are obvious links between allied fields of knowledge, the design
process can be handled directly. When working in teaming situations,
teachers often are more comfortable working in related disciplines.
Curriculum materials are generally easier to pull together. In fact,
some publishers have started packaging complementary humanities
courses. Parent groups seem to have a fairly easy time understanding
the validity of a course or unit that brings a few disciplines together.

Disadvantages: Any curriculum design that brings change in
institutional schedules, planning for a revised content, and money for
staff training can prompt resistance. Students will need to reconsider
their traditional view of knowledge. As one high school sophomore
said, "I used to know how to get an easy A in science, but in this
course on Ethical Issues in Science, I can't use my old ways." If you're
willing to wrestle with this kind of resistance from students, the chal-
lenge can be rewarding. But if the resistance if difficult, you may find
the changes demanding.

Interdisciplinary Units/Courses

Characteristics: In this design, periodic units or courses of study
deliberately bring together the full range of disciplines in the school's
curriculum: language arts, math, social studies, and science; and the
arts, music, and physical education. The main point is that the
designers attempt to use a full array of discipline-based perspectives.
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The units are of specific duration: a few days, a few weeks, or a semes-
ter. This option does not purport to replace the discipline-field
approach; rather, they are mutually supportive.

Advantages: This design fosters a comprehensive epistemologi-
cal experience. It is stimulating and motivating for students and
teachers. Generally, it is easier to set up interdisciplinary units and
courses than a complete school program. There is an advantage as
teachers can plan their interdisciplinary work around themes and
issues that emerge from their ongoing curriculum. Scheduling can be
adapted to the school setting; that is, units can last four weeks or eight
weeks, depending on the teachers' needs. In short, units can be flexi-
bly designed to fit time constraints.

Disadvantages: This model requires effort and change. Generally,
interdisciplinary efforts are flawed by the "potpourri" approach, but
there are deliberate steps that can enable designers to create a mean-
ingful and carefully orchestrated program. This entails timing, time
for planning, and energy on the part of the planners. Funds are
needed to support best practices and long-range planning. Parents
may have difficulty accepting the value of an interdisciplinary pro-
gram, because few have experienced the approach in their own
schooling. More time is needed to educate the community about this
option.

Integrated-Day Model

Characteristics: This model is a full-day program based primar-
ily on themes and problems emerging from the child's world. The
emphasis is on an organic approach to classroom life that focuses the
curriculum on the child's questions and interests rather than on con-
tent determined by a school or state syllabus. The approach originated
in the British Infant School movement in the '60s and is most com
monly seen in the United States in preschools and kindergarten pro-
grams.

Advantages: The integrated day is a natural day. Time is struc-
tured according to the needs of the students, and the needs of the cur-
riculum are planned around them, rather than institutional demands.
Motivation is often high with this approach because the areas of study
are directly linked to children's lives.

Disadvantages: This model represents a philosophy that is not
held by many teachers, and they must believe for it to work effectively.
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The approach entails enormous work and planning by teachers
because it is not based on an existing curriculum. The management of
classroom organization is highly sophisticated and requires specific
training. There are no assurances that basic core curriculum require-
ments will be met, especially with older children.

Complete Program

Characteristics: This approach is the most extreme form of inter-
disciplinary work. Students live in the school environment and create
the curriculum out of their day-to-day lives. Perhaps A.S. Neil's Sum-
merhill is the most widely known example of such an approach. Stu-
dents who are interested in the buildings on campus might study
architecture. If there were a conflict between students concerning
ways to behave in the school, they could study rules or government.
This is a totally integrated program because the student's life is syn-
onymous with school.

Advantages: This is the most integrated program. The life of the
student is the focus for the school. Students in much of the Sum-
merhill literature reported feeling empowered by a sense of indepen-
dence and self-direction. This contrasts to the dependency fostered in
more traditional approaches.

Disadvantages: This is obviously a radical approach to integra-
tion and requires the full commitment of families and school person-
nel. Given that it is residential, chances are that adolescents rather
than young children would be involved. There can be little doubt that
the traditional approach to content would not receive attention here.
There are no guarantees that students receive exposure to the stan-
dard school curriculum.

Factors to Consider When Selecting an Option

The continuum of options provides a framework for administra-
tors to pick and el; ose the design configurations that best suit their
situations. When determining the combination of interdisciplinary
options that you might select, consider the following conditions:

1. The flexibility of your schedule. Are you able to make adjust-
ments in your schedule that will allow you to encourage teaming
arrangements or rearrange the sequence of subjects? Time is the basic
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currency in education; your ability to create choices rests largely on
this fundamental factor. You will be able to develop your curriculum
more readily if you have flexibility.

2. The support of your staff. Are your teachers enthusiastic about
the possibilities for integration? Without motivation, school change is
difficult. Certainly teachers need to see the reasons for restructuring.
The greater the degree of integration, the greater the need for prepara-
tory work with your faculty.

Staff members may be more inclined toward gradual change, and
it may be wise zo begin the change process incrementally. When there
is some reluctance to begin with a full-scale interdisciplinary course,
parallel planning is a good ground-breaking activity. We should not
force professionals to change, but we do need to encourage growth
and reasonable adaptations to address the problems of fragmentation.

3. The nature of curriculum requirements. School curriculums
.vary in terms of how subjects are presented at each grade level and the
flexibility in the school philosophy. A program where there are simi-
lar requirements for social studies and English might be able to foster
an interdisciplinary unit more readily than one where there are great
disparities. Sometimes, school requires participation in annual
events that can be transformed into more powerful experiences with
a short interdisciplinary unit, such as a school trip to a neighboring
city or an environmental center. Curriculum designers should not
make arbitrary decisions about which subject matter lends itself best
to interdisciplinary work. Thoughtful consideration must be given to
the best way to address school curriculum requirements and at the
same time enliven the course of study.

Combining Options

In my experience, school districts that use a combination of
design options manifest the greatest success and the least fragmenta-
tion in their programs. Interdisciplinary designs should not be an all-
or-nothing proposition. The following are examples of how a few
schools have used varying formulas to meet the needs of their stu-
dents avid adapt effectively to their institutions. To demonstrate the
use of the options, Figures 2.2-2.4 show schedules of three different
interdisciplinary programs.
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Figure 2.3
Integrating a Middle School Schedule
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9th Grade Humanities Program*

D E F G

ii
u_

HUMANITIES
English/
Social
Studies
Teachers

MA
Art Teacher

v)
ce

1I 2.

(..)

II II Music
Teacher

z
0w

z
m
-J

,, u Art
Teacher

v)w
1.

,, Music
Teacher

2...o2
11 Art

Teacher

*Classes in periods A-E are on traditional time schedule.



DESIGN OPTIONS FOR AN INTEGRATED CURRICULUM

The elementary schedule in Figure 2.2 shows a program where
the teacher presents an integrated science and social studies unit in
an afternoon block. On lliesday and Thursday, the reading program is
based on literature that supports the integrated unit. On Friday after-
noons, the grade level team has an interdisciplinary unit based on a
theme that is relevant to young children and also meets the demands
of some of the state requirements. This schedule was a collaborative
effort of central office personnel and teachers.

The middle school in Figure 2.3 illustrates that certain subjects
will be taught in a complementary fashion, such as the humanities.
Other areas will remain as strictly discipline based such as the math
block. Of great interest here is the integration of the arts areas, which
had been taught in quarterly bites with one art form per quarter.
Ownership in this design is widespread because the teachers planned
and piloted various aspects of the schedule over a two-year period.
This is a variation on the house model where the four academic areas
do the day-to-day budgeting of time among themselves. These aca-
demic houses are committed to one interdisciplinary unit per semes-
ter.

The high school is often the most rigid institution in a school dis-
trict, with strict time structures and state requirements for graduation.
But Figure 2.4 shows that there can be some flexibility. In this school,
humanities projects are taught in back-to-back time blocks. The prin-
cipal was able to schedule the at t and music teachers with an open
period to participate in these blocks. Elective courses offered at this
high school reflect the faculty's interdisciplinary orientation. High
school teachers frequently complain about how time constraints
inhibit practice. But at this school, the success of the humanities
schedule has spurred the science, math, and technology departments
to rethink how they might integrate their subjects.

* * *

The purpose of this chapter is to walk through the choices avail-
able for integration. lb avoid the trap of the polarity issue, school
leaders need to consider the different degrees of change that are feasi-
ble in their school systems. The continuum of options has proven a
very useful tool for perpetuating the change process in an intelligent
and reflective fashion as planners weigh their options with care.
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There is no right or wrong choice for integration, only a range of
options with distinct advantages and disadvantages. Your task is to
diagnose the needs and possibilities of your school and prescribe the
combination that will best serve your students. In order to assist you
in this set of choices, David Ackerman in Chapter 3 presents criteria
that wrestle with curriculum, pragmatic, personal, and political con-
siderations when designing programs that espouse integration,
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3
Intellectual and

Practical Criteria for
Successful Curriculum

Integration

David B. Ackerman

THIS CHAPTER AIMS TO PROVIDE A FRAMEWORK FM TEACHERS AND CURRICU-

lum developers deliberating over whether to adopt a curriculum inte-
gration approach for some portion of their instructional program. The
framework consists of two overarching questions and some criteria
that can be used to answer them:

1. Does it make intellectual sense to integrate certain parts of the
curriculum?

2. Does it make practical sense, all things considered?
lb answer these questions, teachers and curriculum developers

need to test the interdisciplinary option against a set of conditions or
criteria. Among possible intellectual criteria is that knowledge gained
in one subject strengthens the understanding of concepts in other
subjects. Among possible pragmatic criteria are the anticipated atti-
tudes of key individuals and groupsfellow teachers, parents, the
principaltoward what may be regarded as an atypical form of pro-
gram organization. It is not always pedagogically sensible to intercon-
nect disv rate pieces of the curriculum. Even when doing so might
seem beneficial, it is not always practically feasible. However, the
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promise of enhancing the meaningfulness and impact of instruction
should not be dismissed lightly. In the right circumstances, it the best
choice for teachers and students. A number of pertinent intellectual
and pragmatic criteria are presented below, first in general terms and
then through discussion of two "real-world" examples.

Intellectual Criteria

Curriculum integration certainly has a strong rhetorical appeal
(could an enlightened educator really be against aiming to help stu-
dents achieve a coherent view of things?), but can the idea withstand
critical scrutiny?

Sometimes clearly not. Consider what Jacobs in Chapter 1 calls
the "potpourri" and "polarity" problems. In the former, students are
offered a sampling of thematically related experiences from different
disciplines but are not guided to see how the diverse bits of knowl-
edge form a coherent view of the topic. With the "polarity problem,"
the teacher or curriculum designer has adopted such an
"antidisciplinary" attitude that vital discipline-based concepts are
ignored or trivialized rather than enlarged through multidisciplinary
connections.

Being aware of these pitfalls, let's identify a desirable set of crite-
ria for an integrated curriculum. Imagine that a curriculum develop-
ment team has selected a topic, concept, or "organizing center" that
cuts across two or more disciplines; has used brainstorming to gener-
ate a set of prospective curriculum elements; and has sketched a
potentially workable instructional sequence. Before investing the
considerable effort required to produce such a curriculum (and to
deal with numerous practical hurdles), the development team wants
to feel more confident that a multidisciplinary or "integration"
approach really makes sense for the topic they want to pursue.

Four criteria, intrinsic to the ideal of interdisciplinary education,
can be used to guide the team's deliberation. Imagine these four crite-
ria as a series of tests to be applied to the proposal under considera-
tion. Depending on their evaluation of the results of these tests, the
curriculum developers will decide to proceed or go back to the draw-
ing board.
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Validity Within the Disciplines

Let's assume, again, that brainstorming has identified concepts
within each discipline that pertain to a proposed interdisciplinary
theme. It may be the case, however, that for one or more of the subjects
being considered, the relevant concepts are not significant to the
school curriculum for a particular year or in general. A case in point
is the theme of kites, suggested in a monograph on interdisciplinary
education in the middle school. The unit revolving around this theme
would have science students learn about the aerodynamics of flight,
social studies students inquire into the history and social signifi-
cance of kite flying, English students compose "lofty" poetry, math
students estimate altitude, and so on. But while these examples sug-
gest how each subject could relate to the central theme, they leave
open the question of whether each subject should devote a portion of
instructional time to the interdisciplinary project. If the history of
kite flying, for instance, is not considered an important topic in the
social studies curriculum, and if teaching it can only be done by giv-
ing short shrift to topics considered more important, then social
studies teachers will naturally be reluctant to endorse the interdisci-
plinary proposal. Validity within the disciplines requires teachers
representing each discipline to verify that the concepts identified are
not merely related to their subjects but are important to them.

Validity For the Disciplines

Now let's assume that some concepts have been identified that are
considered important to two or more subject-;. The question then
arises: Why stick them together in a multidisciptinary unit or course?
Admittedly the concepts are related to a common theme, but so what?
Might the "theme" be little more than verbal window dressing?

On the other hand, perhaps the prospects are not so meager. It
might be the case, for example, that by comparing a concept from one
subject with an analogous one from another subject, the student
might actually learn these concepts better than if they had been
taught separately. If this were so, a multidisciplinary approach might
be mutually beneficial to teachers bent on pursuing their own subject
goals. lb the extent that it actually enhances the learning of disci-
pline-based concepts, a multidisciplinary approach can be said to
have validity for the disciplines.
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To illustrate this criterion, let's compare a questionable curricu-
lum possibility with a more promising one. The dubious example I
have in mind is "cycles," On the surface, it looks exciting. Brain-
storming might elicit all sorts of cycles in science (water and carbon
dioxide cycles, Krebs' urea and citric acid cycles, and, of course, life
cycles); cycles in history (e.g., Vico's and Toynbee's); cyclic groups,
cyclic functions, and cyclic algorithms in mathematics; and the myth-
ological cycle of birth, death, and rebirth in literature. The realm of
associations is wide, and the concepts cited are important to their
respective subject disciplines. However, this concurrence of terms
may not be educationally significant. For example, how would a stu-
dent exploring the birth-death-rebirth motif in Dickens' A Tale of Two
Cities benefit from dragging in cosines or FOR NEXT loops? And
while life cycles in biology and history may indeed be synergistic
constructs, are the periodicities of citric acid and civilization mutu-
ally illuminating? Dimly, at best, it would appear.

A more promising exi.mple is the concept of "evidence," which I
discuss briefly here and David Perkins elaborates on in Chapter 6. For
present purposes, let's begin by considering a noninterdisciplinary
status quo. To teach their subject matter logically and persuasively,
science teachers talk to their students about the empirical data that
underlie textbook knowledge; history teachers acknowledge the
importance of archival records, eyewitness accounts, and the like;
English teachers exhort their classes for textual evidence for their
interpretations; and geometry teachers ask, "Beginning with just
these few axioms, what can we prove?" But, while the concept of "evi-
dence" is thus "in" the curriculum of these four subjects, the stan-
dard, discipline-centered instructional approach takes little or no
notice of this coincidence. In a more dynamic scenario, a team of
teachers decides to orchestrate a series of lessons in which students
will compare and contrast the nature of evidence across the curricu-
lum. This pedagogical strategy is based on the belief that students
may grasp the distinctive features of scientific and otuer kinds of
knowledge better by juxtaposing the perspectives of the different dis-
ciplines than by encountering them in isolation. From the individual
teacher's perspective, the collaborative effort is not altruistic; the sci-
ence teacher, for example, is betting that students will understand sci-
ence better with the interdisciplinary approach than without it. A
team effort is benefirs,ial to teachers and students when it helps stu-
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dents achie. e a better grasp of related concepts from different subjects
by examining each one through multiples lenses.

Validity Beyond the Disciplines

Thus far, the case for or against curriculum integration has been
made in relation to the viewpoint of the separate disciplines, the
achievement of whose goals may be enhanced if cross-curricular con-
nections illuminate important subject-based ideas. Valid curriculum
integration thus assembles a number of "parts" from different sub-
jects, with the hope that students will learn the parts better in the
process of exploring the interrelationships among them. But an inte-
grated curriculum generally has, besides the disciplinary parts, some
organizing center or theme or "hub""evidence," for exampleto
which they are connected. This central idea itself may be valuable for
students to think about and to assimilate into their way of looking at.
the world. Alternatively, the power may derive from the interplay of
the disciplines in illuminating complex phenomena. In either case,
students can learn not only the usual concepts (and perhaps learn
them better), but they can also get a metaconceptual bonusa "pow-
erful idea," a cross-cutting idea, a perspective on perspective taking, a
dimension of experiencethat may be of great value.

Is "cycles" such a dimension? Perhaps, but it might be difficult to
make a convincing case. (The generalization that "in various realms,
repeated sequences of events occur" connects but does not enlighten.)
Middle school students might have a lot of fun with the topic of kites,
but its validity doesn't really soar beyond the disciplines. In section
III, we discuss two examples of organizing ideas that have the power
to develop a sensibility incorporating and transcending those of the
component subjects. One, Humanities, develops in students an aware-
ness of how history, literature, art, and music can together illuminate
the story of civilization. The other, Science/Technology/Society, high-
lights the vital interplay of epistemological, technical, moral, and
political issues in contemporary society. In both cases, specific sub-
ject matter content is sketched on a can -as that compellingly tran-
scends subject matter bounds. Insofar, then, as valuable interdiscipli-
nary concepts are: learned, and insofar Is "the whole is greater than
the sum of its parts," an integrated curriculum may have validity
beyond the disciplines.
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Contribution to Broader Outcomes

In addition to imparting particular understandings within and
beyond the disciplines, interdisciplinary education may help shape
the learner's overall approach to knowledge. Students may become
more skilled at and comfortable with flexible thinking and with
adopting multiple points of view, for example. They may become
more adept at generating analogies and metaphors, may comprehend
them better, and may better understand their limitations. The
strengths and limitations of the disciplines themselves may be more
clearly grasped as well as the artificiality of sorting knowledge into
separate "departments." Students may also come to value such skills
and understandings: to thrill at interweaving diverse ideas and to
shudder at discourse comprised of shreds and patches. Teachers or
curriculum developers may hope that the intellectual values implicit
in interdisciplinary education simply "rub off," but they may also
build into their instructional plans explicit identification, modeling,
and discussion of the desired habits of mind; activities designed to
apply concepts beyond the scope of the particular unit or course; and
even some means of evaluating the impact of the program on student
attitudes toward knowledge. In any case, in deliberating over whether
to adopt an interdisciplinary program, it is legitimate to assess its
potential contribution to the development of desirable intellectual
dispositions, and, more broadly, to the development of the person.

Practical Criteria

Interdisciplinary curriculums are not simply intellectual edi-
fices; they must occur within the realities of school time and space.
Coordinating both the concepts and the people requires a determined
effort, and even when there is a will, there may not be a practically
effective way. While most of the criteri i discussed below are pertinent
to any curriculum change, they are especially salient fo'. curriculum
integration because of the complexity of the undertaking. Like the
intellectual criteria, these pragmatic ones can be viewed as a series of
tests to be applied to an interdisciplinary proposal that on curricu-
lum grounds appears to be highly promising.
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"Nuts and Bolts"

Three essential practical considerations are time, budget, and
schedule.

Time is required for curriculum development. Subject matter
research may be necessary because an interdisciplinary approach
places familiar material in a new light, raises new questions, or
involves content that the teacher has not previously presented. Spe-
cific lessons and activities need to be planned. New tests need to be
written or old ones modified. Additional time is needed for communi-
cation and coordination with colleagues, both during curriculum
planning and development and after the actual program has begun.
Extra time will also be required to teach students the interdiscipli-
nary aspects of the curriculum, the curricular connections.

A budget must be available to support curriculum development,
staffing, and acquisition of materials. If pertinent commercial materi-
als are unavailable, the cost of hiring teachers to develop their own
materials may be prohibitive. If the net result of involving more than
one teacher in a course is a lower pupil-teacher ratio than normal, the
added staffing cost may loom as an insuperable barrier.

The schedule is a factor on two accounts. Students and teachers
must be scheduled so they are available for each other as required by
the design of the course. Also, there ideally should be common plan-
ning time for the teachers. While these sorts of considerations may not
be too difficult to accommodate in relation to the interdisciplinary
program itself, competing needs of other programs may supersede.

A brief example may help to illustrate these nuts and bolts con-
cerns. A Foreign Language Experiences program I am familiar with is
designed to support a 6th grade Latin America curriculum by provid-
ing introductory lessons, twice weekly for 12 weeks, in Spanish lan-
guage and culture. The itinerant Spanish teacher must be scheduled
to teach all of the 6th graders in the district over the course of the
year, and the classroom teachers must try to organize their social
studies programs so that Latin America is being taught at the time of
year when the Spanish teacher is on the scene. Obviously, these exi-
gencies of the schedule are sometimes inconvenient. Moreover, ade-
quate time has not yet been provided for coordinating the two curricu-
lums (other curriculum development priorities have consumed the
budget) or for the classroom teachers and Spanish teacher to commu-
nicate more than superficially with one another.

31



INTERDISCIPLINARY CURRICULUM: DESIGN AND IMPLEMENTATION

"Political" Support

Because interdisciplinary education generally falls outside the
norms of the culture of the school or school system, support from key
individuals and groups will be necessary to launch and sustain the
program. Such support is also essential if the proposed undertaking is
costly or complex.

A department head, curriculum director, superintendent, or
school committee may all be in the position to squelch an interdisci-
plinary education proposal or to contribute to its demise through
inadequate support. 'tradition -bound colleagues may discourage
would-be interdisciplinary educators through peer pressure. An
inhospitable community exerts its own forms of pressure. Parents in
particular may discourage their children from signing up for interdis-
ciplinary electives or may complain about nonelective programs that
seem confusing or eccentric. (A 2nd grade teacher in our district who
integrates the teaching of basic skills into a global education curricu-
lum receives a few complaints each year about spelling lists that
include words such as Parthenon.) Finally, as illustrated below, an
interdisciplinary course may have the support of the relevant adults
but fizzle because the students do not sign up.

A determined, carefully sequenced, support-building effort may
be required to get a program off the ground or, especially if things do
not go smoothly right away, to maintain it. The energy required for
public relations and the likelihood of ultimate success must be calcu-
lated when deciding to pursue an interdisciplinary program.

Personal Concerns

If not externally mandated, a decision by a teacher to venture into
interdisciplinary realms is a personal one that may need to overcome
any of a number of kinds of resistance. The sheer effort requiredin-
tellectually, practically, or bothmay be daunting. Considerable anxi-
ety may be felt over the prospect that, assurances to the contrary not-
withstanding, one's subject matter "territory" will be compromised.
As in any "marriage," attachment to an interdisciplinary team prom-
ises to bring into one's life, along with stimulation or even inspiration,
a sizable set of not fully predictable vexations. A risk-taking venture
offers the potential not just for professional renewal but for disheart-
ening failure. Joy or travail? Collegiality or cantankerousness?
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Expanded pedagogical repertoire or exposure of one's pedagogical
limitations? Deeper understanding of one's own aid other subjects or
a loss of one's bearings? The payoff and risk of interdisciplinary edu-
cation can both be high.

The Criteria Exemplified: A Tale Of Two Programs

The criteria just presented can be grasped more vividly through
examples of actual curriculums and of the teaching situations that
embody them. In this section, two such examples are presented from
my home district in Winchester, Massachusetts. Both are multi-dis-
ciplinary high school programs. The first, Humanities, brings
together Western history, literature, art, and music into a single
course offering presented collaboratively by four teachers, one from
each of the four subject areas. It has successfully operated for 10
years.

The second example, "STS" (SciencefIechnology/Society) is a
course struggling to be born. In 1987-88, it was approved by the
school committee and included in the high school's schedule.
Throughout the year, a team of three teachers, representing the sci-
ence, social studies, and industrial arts/technology departments met
to plan the curriculum. Unfortunately, because of insufficient enroll-
ment, the course was not offered the following year (1988-89). As pro-
posed, STS, like Humanities, was to have been a double period course
for seniors. Students' difficulty with trying to fit a two-period course
into their schedules was one of the reasons for STS's unsuccessful
launching. Other factors will be noted below as we compare both of
the programs in relation to the criteria presented earlier.

Intellectual Criteria

Curriculum planning for both courses proceeded from the
assumption that an interdisciplinary endeavor must be academically
well grounded. In the case of Humanities, the enterprise is straightfor-
ward: The content comes directly from the disciplines (Western his-
tory, literature, art, and music) and the order is chronological. What
makes the course extraordinary is the interplay among the subjects.
Teachers presenting material from their own disciplines frequently
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allude to concepts presented by colleagues, for purposes of compari-
son, contrast, and reinforcement. Modeling an attitude of engagement
and inquiry, a teacher occasionally "interrupts" a colleague to make a
comment or raise a question. Assignments and examination questions
require that students explore topics from multiple points of view and
produce a coherent synthesis. Although a formal study has not been
conducted, Humanities teachers are unanimous in the view that the
multidisciplinary approach augments the learning of their individual
subjects. They also feel that the intensive yearlong effort to approach
the story of civilization through "multiple lenses" helps students
develop a sensibility to history that transcends specific subject matter
knowledge and a correspondingly sophisticated attitude toward
knowledge in general. Abundant anecdotal evidence exists to support
these beliefs.

In contrast to the Humanities program, which draws upon tradi-
tional course content, the STS undertaking has faced the daunting
challenge of defining its subject matter. The assumption has been that
each discipline needs to preserve its own integrity while contributing
to the larger enterprise. This dual demand has necessitated new ways
of thinking. In science, the traditional course sequence has been biol-
ogy, chemistry, physics, and an Advanced Placement course. A chal-
lenging STS offering has come to be regarded as an exciting possibil-
ity for students who want a senior year alternative to Advanced
Placement. But what science should be included in the STS course?
There are many possibilities. What Winchester's curriculum develop-
ment team has determined is that through study of issues such as acid
rain, students should review and strengthen their understanding of
pertinent concepts encountered in previous basic science courses;
extend that basic knowledge as they acquire more specialized knowl-
edge; and develop a deeper understanding of scientific research as it
bears upon social issues, including the nature of the research, the
results to date, the questions in need of further research, and the ques-
tions that are beyond the capacit} of science to answer.

Social studies and industrial arts also have had to wrestle with
content identification. In the case of social studies, the temptation was
rejected to turn STS into another history course (because students all
will have had three consecutive years of history). The plan is for the
social studies teacher to present a capsule history of tht, issue and
then focus on the politics of the decision-making process, including
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the role of interest groups, the interplay between formal and informal
processes, the political uses of science, and the opportunities for indi-
vidual citizen involvement. The industrial arts teacher will, among
other things, present a weekly "technology lab" activity. The need to
generate activities pertinent to the biological topics that will be cov-
ered has presented a considerable professional challenge, since the
department's experience has been almost entirely in the physical sci-
ence realm.

The individuals involved in STS curriculum development have
thus carved out a program that will be grounded in what they believe
to be valid science, social studies, and industrial arts education. As
their Humanities colleagues do, the STS team expects that teachers
will make cross-disciplinary references while presenting their own
expert knowledge. Likewise, course projects and exams will require a
synthesis of perspectives. During seminar days, teachers will remove
their specialist's caps and participate along with students as "citi-
zens," grappling with issues that affect everyone in the community.
The "whole" that is greater than the sum of its parts is reasonably
clear: It is the dynamic, consequential interplay of science, technol-
ogy, and society, and it is regarded as an extremely valuable nexus of
ideas to study. Less defined is the overall attitude toward knowledge
that the course will promote among students, but the goals along these
lines will certainly include developing a sense of appreciation for the
complexity of real-world issues and the need to adopt multiple per-
spectives in order to achieve understanding.

Practical Criteria

Although Humanities has come to flourish, the course initially
had to surmount the same sorts of pragmatic hurdles that are frustrat-
ing the STS effort. The idea for a Humanities course was brought for-
ward seven years before it was actually offered. The obstacles that had
to be overcome included a music department in transition, an English
department in turmoil, a new English director who demanded that 5
of the course's proposed 10 credits be in English, administrative con-
cerns about budget (the course requires a higher staff-to-pupil ratio
than the average), and about the failure of comparable programs in
other communities, As a result of the persistence of the proponents
and improved finances, the school committee voted to give the course
a chance. With the course in its tenth year and flourishing, the initial
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trials and tribulations largely have been forgotten, and, as one veteran
describes it, "everyone now claims to be a Founding Father."

The course has been such a resounding success that it has
acquired its own mythos. Many regard it as the consummate learning
experience in the high school. Prompted by the course's reputation for
excellent teachers and for a degree of impact surpassing that of many
college offerings, families plan long in advance to enroll their chil-
dren. Statistically, the success story has been remarkable. While the
school as a whole experienced a 40 percent enrollment decline during
the 1980s, the Humanities enrollment doubled, necessitating a second
section.

The program has certainly not been problem free, however. While
most of the individuals who have taught Humanities have been out-
standing teachers, there have been some weak links. A common plan-
ning period was scheduled several years ago, but this has gone by the
boards as a result of scheduling difficulties. During some years, less
serious students have had a dissipating effect on the classroom tone.
Some staff members have seemed to resent the course's success.
Friendly competition among the four teachers for time for their respec-
tive subjects is ongoing, and those who are weak advocates for their
disciplines may lose some "turf." For the most part, though, the
Humanities course has worked wonderfully.

The pragmatic side of the STS story reveals how many gears must
meth in order to get a multidisciplinary program going. The course
grew out of the intuition that there is a valid place in the curriculum
for a scientific-technology counterpart to Humanities, one that would
summarize and transcend the subject-specific knowledge acquired in
previous courses and, like Humanities, provide students with a senior
year educational capstone. During exploratory discussions held over a
period of approximately tw years, considerable skepticism and
excitement were expressed. When a sufficiently clear vision of the
course finally coalesced, it was brought to the school committee,
where it was enthusiastically embraced. Administrative support was
solid at all levels. A promising teacher team was assembled, and they
made considerable strides in curriculum development. When course
registration forms were tallied, however, only four students had
signed up; a promotional letter and a little arm twisting raised the
number to nine, only half of the minimum needed to justify the
expenditure. The course was therefore dropped.
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The factors that contributed to the course's failure to draw stu-
dents are important. The course demanded a commitment of a double
period from seniors who may not have had room in their schedules.
(The suggestion that the course be offered in a single period was
rejected on budgetary grounds.) The course title and content were
unfamiliar, and the course lacked the status (and grade-point average
bonus) of advanced placement offerings. The only text deemed aca-
demically suitable was too difficult to allow the course to be offered at
a "middle" ability level, thereby substantially narrowing the potential
audience. Concerns by some individuals that the science content was
insufficiently substantial resulted in a less than vigorous promotional
effort within that department.

This year STS is being offered a second time, with one signifi-
cant alteration in design. The course will be scheduled seven periods
a week during one semester and eight periods a week during tha other
semester, neatly dovetailing with the required physical education pro-
gram, which meets, respectively, three and two periods a week. With
the double period design of the previous year, STS and PE would have
consumed three periods in a seven-period day; under the current
modification, only two periods will be required, and the potential for
conflicts with other courses will be greatly reduced. With these few
alterations and a full public relations campaign, perhaps STS will
succeed.

* * *

While it unquestionably has high rhetorical appeal, curriculum
integration presents daunting challenges to those who would like to
see it more widely embraced as an alternative or counterpart to sub-
ject-based curriculum. In this chapter, a set of intellectual and practi-
cal criteria for successful curriculum integration has been presented
and described. The criteria can be used as a series of "tests" for cross-
disciplinary ideas under consideration. And they can serve as a basis
for discarding alluring but shallow or unworkable ideas, for revising
ones that don't quite measure up but have potential, or for validating
conceptions that with a lot of dedication and a little bit of luck can
have an enormously positive impact. With its promise of unifying
knowledge and modes of understanding, interdisciplinary education
represents the pinnacle of curriculum development.
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Descriptions of Two
Existing

Interdisciplinary
Programs

Heidi Hayes Jacobs

As WE DISCUSS CRITERIA FOR DRFERMINING THE NATURE OF AND NEED FOR

interdisciplinary curriculum, it is timely to examine two programs
that applied Ackerman's guidelines. Whenever teachers attempt to cre-
ate an innovation, the change process inevitably spills into other
areas of school life. The following sagas written by an observer of an
elementary team in Elizabeth, Colorado, and a high school team in
Newtown, Connecticut, inform us about the decision-making process
in interdisciplinary planning in terms of the intellectual and practi-
cal criteria discussed in the previous chapter. But perhaps even more
telling are the personal voices of these curriculum designers, which
bring reality to our examination of models, guidelines, and considera-
tions.

I believe those of you who are engaged in bringing curriculum
integration to your school setting will find these two program
descriptions validating. We can identify with the struggles and satis-
factions of professionals determined to address a need by changing
their curricular practice.
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A Yearlong High School Humanities Course
Joyce Hannah, William Manfredonia, and John Percival lel

Newtown is an affluent, western Connecticut bedroom commu-
nity of about 21,000 people, many of whom commute to jobs in south-
em Connecticut and nearby New York,

Newtown High School's year-long humanities class, which meets
every day for 44 minutes, gives juniors and seniors the option of
receiving credit in either art, English, or music. The three team teach-
ers of this course are specialists in each of those disciplines. They
share a mutual preparation period each day, which they have found to
be a necessity for ensuring quality team teaching,

The Curriculum

Our humanities curriculum places a strong emphasis on the proc-
ess of learning as well as content. Students not only study about art,
music, and literature, they make art, music, and literature in a setting
that encourages cooperative learning and higher-order thinking
skills.

We have integrated several behavioral concepts into a specific
content unit on the Middle Ages,

1. Students achieve cooperative learning through process writ-
ing, group tests, and group projects in which they can take class lead-
ership roles.

2. Students also know they have a responsibility to share their
learning with others in the class, school, and community, and they
are given chances to do so. We want our students to realize that there
is a valuable learning environment outside the school itself. In addi-
tion to taking students out of the classroom for museum and gallery
visits and performances, we regularly invite guest speakers and per-
formers (including some from within our own building) to visit the
humanities class. Because we have no textbook for humanities, our
coursework is evolutionary and often depends on the class make-up,
community and district performances, current issues, and speaker

'William Manfredonia is serving as Newtown High Schools interim
principal; Joyce Hannah and John Perciva lle are two of the three humanities
team teachers.
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availability. Once, when a touring Shakespearian group from England
performed at a nearby university, we scrapped our planned approach
and instead built a unit around Macbeth involving Faustian and
tragic hero archetypes.

3, We emphasize a multisensory, experience-oriented curriculum
that encourages creative problem solving. Students are required to
become involved in hands-on projects that integrate unit concepts.
Not only do students answer questions and investigate ideas, they
also shape their own questions and projects. Such methods demon-
strate that in most cases there is no one right answer. Students' jour-
nals and class discussions of the process aspect of the course provide
ongoing self- and course assessment.

The humanities course attempts to introduce the relationship of
western themes to nonwestern cultures by investigating such ideas as
myth, hero, creation, and space, where global parallels can be estab-
lished. The questions we ask studentsWhat makes a person a hero?
What are the ramifications of man's manipulation of space? What is
the ongoing significance of myth-making? What is the importance of
understanding one's cultural heritage?cannot help but include dis-
cussions of cultures other than our own. Such questions also force the
instructors to cross cultural boundaries as well as the boundaries of
traditional disciplines. Consequently, we find ourselves teaching his-
tory, social studies, geography, art, literature, music, dance, religion,
philosophy, math, and science!

An example of how we approach our class is seen in our study of
the Middle Ages. Students read and studied Sir Gawain and the
Green Knight in terms of Joseph Campbell's hero cycle. References
were made to 20th century heroes, including characters from the
movie Star Wars. Students also looked at Gawain as a mirror of the
courtly and religious codes of the medieval period. Their study of
courtly love poetry was followed by a lesson in calligraphy and the
development of writing up to the Renaissance. After viewing illumi-
nated manuscripts at the Beinecke Rare Book Library at Yale, each stu.
dent wrote a courtly love poem and hand lettered it in the style of the
period. These love poems were secretly sent to other class members
on Valentines Day.

Students conducted individualized research projects on such
topics as the role of science and scientific inquiry in the Middle Ages,
feudal hierarchy, knighthood, the role of women in medieval society,
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Dante's levels r,i hell/heaven, stained glass, Marco Polo, and alchemy.
They worke:i in groups of two or three to research and prepare class
pvsentations that required audio-visual components and participa-
tory tactics. One group constructed a mushroom-outlined fairy ring
from which they acted out various medieval legends involving super-
natt....-1 beliefs. Others investigated geography, especially the role of
Marco Polo's journeys. They also discussed the influence of Islam
under the reign of Suleyman. A huge student-made map was used to
show the scope of Islam and how European power centers were
forced away from the Mediterranean. To reinforce the idea visually
and tactilely, students representing various cities and personages
actually sat on a 10' x 30' map of Europe.

The class completed peer evaluation sheets and took notes for
developing questions for the closure activity, a game of Jeopardy in
which the answers were the names, places, and dates the students had
been learning. Tests were devoted to the larger conceptual issues.

After viewing Macaulay's "Cathedral," students studied the art
and architecture of the European Middle Ages, A guest speaker from
the Newtown High School staff showed slides of Romanesque and
Gothic structures. The class took a field trip to the Cloisters, an
authentic medieval structure (now part of the Metropolitan Museum
of Art) overlooking the Hudson River, Our guide had us sing in one of
the chapels to demonstrate its resonance and asked the students to
work together with building blocks to create Gothic and Romanesque
arch structures. Showing us the Unicorn tapestries, he noted the par-
allels between symbols in it and in our poetry, and he described life
in a monastic setting. Best of all, students got firsthand knowledge
about their recent class presentations.

We also studied monophonic music, Gregorian chant, and
polyphony. Those who read music taught small groups of their peers
so that everyone could write at least a small piece of polyphonic text.
We invited the Ensemble for Early Music from Lincoln Center to be
guests for this aspect of the unit. All Newtown High School classes
were encouraged to attend performances throughout the day to hear
authentic medieval and early Renaissance music sung and played on
facsimiles of period instruments. The ensemble explained the music,
lyrics, instruments, and milieu for both sacred and secular pieces.

Bergman's film The Seventh Seal was shown as an example of a
knight's quest. The influence of the plague and the transition into the
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Renaissance were represented by Antonius Bloch's questioning of the
Church's dogma about good and evil.

We have not been successful with all of our students. Some never
adjust to a learning environment that is alien in many wa-ys to the one
they've experienced for 10 years, one that demands independent
thinking, full hands-on participation, cooperation with peers, and
ownership of their education.

For other students, it has been the most exciting educational
experience they have ever had. Others are reserving judgment. As one
student said, "Don't ask me now what I've learned; give me a year and
ask me then."

Applying Ackerman's Criteria to the Project

Curriculum Criteria. Our humanities course encourages students
to think in an interdisciplinary manner, a skill that gives them a
framework for synthesizing their educational experiences. This way
of looking at the world is the whole that proves, in the long run, to be
greater than the sum of the parts. Already we find our students
asking,"Where does this fit?" rather than "Why do we need to know
this?" Knowledge gained in an interdisciplinary environment is
mutually reinforcing. When subjects are taught in isolation, "accu-
mulation" of knowledge is the focus; an integrated curriculum
demands higher-order connection making and synthesis that promote
real, long-term understanding.

One of the most valuable "broader outcomes" of this approach
has been in the area of cooperative learning. By its very definition,
"interdisciplinary" implies cooperation, not only among academic
disciplines but among people. An emphasis on cooperative learning,
in which students of varying abilities and talents learn from one
another, has been a natural outgrowth of our program. Students who
read music help teach those who don't; students with visual art expe-
rience guide their peers in the use of materials and techniques; and in
writing, the process approach, which stresses revision motivated by
peer feedback, again allows students to teach students. The implica-
tion, learned by example in the course, is that learning is most valu-
able when it is shared to benefit others.

Pragmatic Criteria. Unless serious considi ration is given to
potential pragmatic difficulties, the pedagogical benefits of a new pro-
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gram cannot be realized. We have found time to be one of the most
critical areas requiring administrative support. At first glance, we
expected that time would not be a problem since there are three teach-
ers to share the load. To the contrary, w( lave found that team teach-
ing an interdisciplinary course comps_ Is time demands. More time
is needed for:

reaching consensus on curriculum plans and criteria for tests
and grading,

subject matter research because we always find ourselves
teaching new material,

planning lessons that use untraditional approaches,
arranging for field trips, guest speakers, and special events,
the networking that is required to make contacts with other

staff members, community resources, and parents who can help
expand the learning environment,

course evaluation, which involves ongoing meetings with
administrators,

professional development (research, workshops, and visita-
tions) to keep up with interdisciplinary education, and

public relations to maintain support for an innovative pro-
gram.

Although adjustments have been made, we t till struggle with the
constrictions of an 8-period day in which humanities meets for only
44 minutes. Forty-four minutes of daily instructional time has proven
especially restrictive in a program that stresses broadening the educa-
tional environment through field trips and guest speakers in an expe-
riential approach that often involves extensive set-up and take-down
time for hands-on activities and student performances. Even though
the course encompasses three disciplines, it is considered a single
course for which students receive credit in just one subject area. A
better approach would be to double or even triple the class periods
and allow students to earn credits in more than one discipline. A
larger Mock of time would open up many more instructional possibil-
ities,

Political Criteria. Our humanities course exists in a politically
supportive environment. We have attempted to foster involvement
and trust among our colleagues by offering them opportunities to par-
ticipate in a clearly articulated program. Many of our "guest" present-
ers come from our own faculty. Territorial anxieties have therefore
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been dispelled. Staff members regularly cover classes for teachers
who give time to the program. The course has encouraged coopera-
tion, sharing, and increased communication schoolwide.

Surprisingly, we have found that students are the slowest to
adjust. Many students have initial difficulties with the humanit es
class because they are so inured to a compartmentalized learning
style. Some are threatened by participatory learning and find it diffi-
cult to take risks. In 'a course that attempts to de-emphasize grades,
many students are toO grade oriented and accustomed to working in
only a competitive setting to take full advantage of the opportunities
to share and learn from one another.

Students who have been successful memorizing material have
difficulty adapting to a course that demands independent, creative
thinking and values asking questions as highly as answering them.

Too often, we find this single dose of interdisciplinary education
to be too little, too late. This is one of the major drawbacks of the pro-
gram and has prompted us to investigate alternatives, such as the
school-within-a-school concept, to bring interdisciplinary education
to a greater number of students over a long term.

Fortunately, many students have been caught up in the excite-
ment of the program and have blossomed within the freedom they ini-
tially found threatening. In fact, one of the "humanizing" benefits of
the program has been that students who have achieved in a predomi-
nantly left-brained system have come to appreciate others who have
not achieved in this same setting, but nevertheless have insights and
abilities to share.

Personal Criteria. In isolation, the humanities course will remain
an interesting aberration, but if it can become a catalyst for restructur-
ing an often anachronistic educational system, its far-reaching bene-
fits can be realized. The course has shown that with greater flexibility
in sr!..eduling and emphasis on collaboration, teachers can become
creative problem solvers. Students benefit from stimulating programs,
while teachers gain professionally from a process that allows them to
think, make decisions, and act on their visions,
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A Two-Week K-6 Interdisciplinary Unit

Judith C. Gilbert

Elizabeth, Colorado, is a rural area 40 miles southeast of Denver.
The location and small-town atmosphere attract people who work in
the Denver metropolitan area, and there has been a 10 percent yearly
increase in student population over the past three-and-a-half years.
Sixty percent of the families in the community have children in
school.

I met the Running Creek Elementary School's 1st grade teachers
when the state department of education's science consultant and I
worked with them to set up a two-week interdisciplinary unit using a
model we had developed. Now, five years later, the 1st grade team has
increased from three to five teachers and progressed to an all-encom-
passing philosophy that looks at a concept in its entirety and then fig-
ures out how the district curriculum can be taught in that context.
The teachers estimate that 80 percent of their year is now spent in
interdisciplinary work. Their success and enthusiasm has captured
the interest of the entire school faculty to the extent that a two-week
K-6 interdisciplinary space project involving every teacher and stu-
dent in the school has become an annual event.

The Curriculum

The first interdisciplinary unit. Dinosaurs was the first theme
chosen for an interdisciplinary unit because of its high interest level,
its correlation to existing curriculum (rocks and minerals, plant eaters
vs. meat eaters), and the availability of materials. Following the Essen-
tials Integrated Curriculum Model developed by consultants at the
Colorado Department of Education, the teachers brainstormed ideas
for activities, sequenced them, and mapped them according to the
subject areas, skills, and processes that are introduced and practiced.

A major concept the teachers wanted to cover concerned the size
of dinosaurs. One of the more artistically talented teachers drew a
full-sized outline of a dinosaur on the ;chool's parking lot, and the
number of children who could tit inside the dinosaur was calculated.
When it was discovered that the dinosaur was two school buses long,
two buses were moved back to back inside the dinosaur outline. The
bus drivers made a platform that fit from the end of one bus into the
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other, and the 1st graders moved through the vehicles, into the head
of the dinosaur and out the tail. The students then determined that a
dinosaur was 10 children tall. 'lb illustrate this fact, 10 children's sil-
houettes were traced vertically on a roll of butcher paper. The school's
custodian climbed the fire escape to the roof and dropped the paper
off the top of the three-story building. When it was apparent that the
paper was longer than the school was tall, students understood that a
dinosaur could easily look over the building.

To illustrate how knowledge about dinosaurs is discovered,
another teacher cooked chickens for several weeks, carefully preserv-
ing the bones. The teachers filled milk cartons with layers of sand,
gravel, and dirt, burying the bones within the layers. Before the stu-
dents made their "archaeological dig," they practiced on chocolate
chip cookies, attempting to remove the chips without pulverizing the
cookie. The importance of having the correct tools (toothpicks)
became apparent. The children also made their own fossils.

Another concept that was difficult for 1st graders to grasp was the
idea of how long ago the dinosaurs lived. An activity designed to
illustrate this concept was carried out on the school playground. After
completing timelines identifying historical events and people (Christ,
the pilgrims, Columbus, Lincoln), students formed a single line and
took steps backward to illustrate how long ago an event occurred. The
time their parents were born was measured by one step, another step
their grandparents, until the children identifying the time of the dino-
saurs had walked backward two blocks (the length of a football field).

The culminating activity was a trip to the Denver Museum of Nat-
ural History. It was intriguing to see a group of adults huddled around
a 1st grader explaining the dioramas, murals (sometimes referred to as
"diarrheas" and "urinals"), and artifacts on display

Several outcomes were noted at the completion of the unit: a sig-
nificant drop in 1st grade absenteeism; greater student and parent
enthusiasm and involvement; better student and teacher attitudes
toward learning and school; more cooperation among participating
teachers; and student development of lifelong learning skills such as
responsibility and self-direction, independent study, research, and
time management.

The second interdisciplinary unit. The following year, the teach-
ing team included two of the original three teachers and added three
more because of a dramatic 16 percent increase in students. Because
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of continued interest in interdisciplinary teaching, the faculty voted
to develop a unit on space for the whole school. Space was chosen
because of the interest generated by the Challenger tragedy and
because of its relevance to world issues and geography. One of the
teachers later reflected that the unit seemed to serve as a catharsis for
some of the children who had watched the Challenger explosion on
television and continued to be disturbed by its images.

Asa Troup, the teachers brainstormed a flow of concepts and then
broke them into sequential focusing points for each grade level. The
grade-level teachers then worked together to develop units around the
focusing points. "Special" teachersmusic, art, physical education,
computers, and librarytravelled from group to group to see what
they might contribute. After the units were written, a representative
from each grade level and the special teachers formed a Space Com-
mittee charged with coordinating and scheduling all the activities for
the two-week unit. It was necessary to find a common ground
between teachers who were comfortable with the format and others
who weren't. The planning time that involved all of the teachers even-
tually helped to generate mutual respect and the ability to recognize
different strengths in different people.

'lb begin the unit, a 6th grade entry was chosen for the school
space flag, and a 2nd grader's slogan, "Step into the Future," was cho-
sen as the motto. In special ceremonies, the school was renamed
"Cape Elizabeth," and rooms began to sport signs reading Waste Dis-
posal Unit, Galley, Mess Hall, Data Base, and Fitness Chamber. The
parent organization rented a moonwalk attraction from a local carni-
val owner so that students could experience the sensation and prob-
lems of weightlessness. A local group of amateur parachutists was
invited to "drop" in.

Kindergartners learned about the history of flight and went on a
hot-air balloon ride. The 1st grade went through an astronaut training
program that included the study of communication, weather, gravity,
planets, and stars. The 2nd grade established a colony on the moon.
The 3rd grade designed a space station and built a space capsule to
experience "confinement day." The 4th grade studied the solar sys-
tem and organized themselves into "crews" for further research on
individual planets. The 5th grade established a new colony in space
and, after relocation, charted the night skies, named the constella-
tions, and created laws, a flag, and a planet anthem. The 6th grade
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designed and built a totally self-contained and life-supporting space
ark. The only problem they encountered was that the ark was so big it
had to be sawed in half to remove it from the classroom.

Several outcomes were noted following the all-school interdisci-
plinary space unit. The open house that year was so popular the hall-
ways were crowded. Teachers had a greater appreciation of the work
the 1st grade team had done (and continued to do) with their interdis-
ciplinary units. The 3rd grade teachers recognized new avenues to
reach kids and began planning their own units. Part of the 5th grade
team began to work together in developing its own units. The negative
attitudes of some of the teachers turned into significant support as
they became active participants ia this new perspective of their disci-
plines.

The 1st grade teachers continued to expand their repertoire: A
Stone Soup unit based on the old folk tale taught that sharing is part
of Thanksgiving. Early crafts, family needs, and early housing were
explored, and a "rock" opera was presented. The Gift of the Five
Senses unit came just before Christmas. Five packages containing
candy canes, a kaleidoscope, teddy bears, a music box, and potpourri
on a Christmas tree introduced this health-related unit. Children dis-
covered the importance of each sense, increased their empathy and
understanding of the handicapped, and learned how to take care of
their five senses. A short April Fools unit was also planned, and in
May dinosaurs stalked the halls once again.

The present and future. During the third year of the interdiscipli-
nary work, the 1st grade teaching teamand they now continually
refer to themselves as a teamtaught the Stone Soup unit at Thanks-
giving, the Gift of the Five Senses at Christmas, a one-week unit on
stock shows and rodeos in January during the National Western Stock
Show in Denver (including activities on judging animals, a field trip
to the Silver Buckle working ranch, a chuck wagon dinner, and a
stuffed animal pet store), the dinosaur unit in February, and the space
unit in April.

Additional units are continually being developed. Last fall, when
the Barnum and Bailey circus came to Denver, the 1st grade teachers
taught a unit on the circus. They made the parts for a life-sized pink
elephant and measured the children in relation to them. A bar chart
was made to graph the results. They discovered that an elephant's
trunk holds one and a half gallons of water, so they weighed that
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much water and then determined whether a child weighed more or
less than the water. Everyone helped stuff the elephant with newspa-
pers, and five mothers hung the elephant on the playground backstop
to provide the backdrop for a circus show featuring ring masters, lion
tamers, and muscle liken, all appropriately costumed.

The Effects of Interdisciplinary Teaching

The collegiality of the 1st grade teaching team has developed to
the point that teachers may or may not be involved in developing new
projects, depending on their time and level of energy. One of the teach-
ers said she regards this respect for individual needs and wishes as
one of the most appealing aspects of her teaching assignment.

For each interdisciplinary unit, the team has identified minimum
exit requirements, and long-term outcomes are emphasized more than
day-to-day requirements. Skills are taught deliberately, but not tied to
drill and practice and textbook sequences. Application becomes para-
mount as skills are used over and over again in different contexts.
Besides developing conceptual understandings of the various topics,
the students have experienced the joy of learning, discovering, and
understanding.

Other grade level teachers have noticed the hobbies and interests
that the children are developing as a result of their work in a 1st grade
interdisciplinary unit. The children seem to remember more, believe
that what they have to contribute is important, and participate more
fully in class activities. They accept differences and appreciate the
strengths and talents of their classmates.

Among the teachers, more sharing is apparent, as is a sense of
pride and accomplishment. The teachers, by their own evaluation, are
more open to questions and have discovered that good teaching is not
presenting information but "getting nut of the way" of the students'
lea rni ng.

Both students and teachers have a renewed interest and enthusi-
asm for school. Administrative and community support for the inter-
disciplinary work has substantiP1 ly increased. The principal has
applied for grants to further supj,,,t the project; the superintendent
has visited the program and shared ideas with teachers; and the com-
munity maintains active involvement in every phase of the projects.
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Martin Marietta has provided space engineers to work with the stu-
dents and has promised further involvement in future space study.

The teachers estimate that 164 hours of time is needed to develop
a unit. This includes brainstorming, developing and sequencing
activities, finding resources and materials, setting up speakers and
field trips, researching the subject matter, teaching the unit, and moni-
toring student and teacher progress. The 18t grade team agrees that
significantly more time and effort, particularly in finding materials
for slower learners, are required to prepare the interdisciplinary
units. They also believe that their beginning efforts were over-
planned, but as they gained experience, planning was less time con-
suming because the philosophy behind interdisciplinary teaching
makes minute-to-minute planning unnecessary.

The interdisciplinary work at Running Creek Elementary School
has resulted in better student self-discipline, improved attendance (85
percent traditionally vs. 98 percent during the dinosaur unit), fewer
visits to the school nurse, increased homework completion, and better
attitudes toward school. Teachers are more creative, enthusiastic, and
collegial; they use time more effectively and have developed personal
and professional pride in their teaching. They're sharing with and
supporting each other inore, feeling less isolated, and creating a more
relevant and flexible curriculum in tune with the needs and interests
of the students and the community.
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The Interdisciplinary
Concept Model: A

Step-by-Step Approach
for Developing

Integrated Units of
Study

Heidi Hayes Jacobs

IT IS SUMMER. THE SCHOOL HOARD HAS ALLOCATED MONEY FOR A TEAM OF

teachers to develop an interdisciplinary unit for implementation in
the fall. Four teachers are in shorts and sneakers sitting around the
table in the faculty room ready to write. But where do they begin? An
interdisciplinary unit is not like a conventional curriculum writing
project in the standard disciplines. It is easy to see why so many
writing projects fall prey to the "potpourri problem" described in
Chapter 1. The teachers do not have clear guidelines for interdiscipli-
nary curriculum from their state education department, their school
districts, or commercial publishers. Too often, the team sitting around
the table reels insecure about writing the unit. They are asking them-
selves, "Where are we going to take our students?" In a sense, that is
the Citimate design question curriculum makers should ask.
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INTERDISCIPLINARY CURRICULUM: DESIGN AND IMPLEMENTATION

The Latin derivation for the word curriculum is "a course to
run." We are planning a path with every curriculum experience we
design. The creation of interdisciplinary paths takes more delibera-
tion, for the courses to run have not been set by others and the possi-
bilities seem limitless. The teachers' task is to shape and to clarify the
unit of study to ensure success.

Presented here is a systematic approach to the development of
interdisciplinary units at all levels of instruction. The framework
remains consistent regardless of the age of the students. You will rec-
ognize the historical roots of this approach from such concepts as the
integrated curriculum, core curriculum, webbing strategies, and
inquiry techniques. The synthesis of these elements produces a func-
tional alternative to the patchwork of interdisciplinary curriculums
that frequently emerges from older concepts.

The central aim of this interdisciplinary model is to bring
together the discipline perspectives and focus them on the investiga-
tion of a target theme, issue, or problem. It is titled the Interdiscipli-
nary Concept Model (Jacobs and Borland 1986) because the hope is to
encourage an understanding of the concept of interdisciplinarity as
well. We want students to be conscious of the relationships among
disciplines as they investigate the subject matter. The first task then is
to select the topic.

Step 1. Selecting an Organizing Center

The teachers begin by selecting an organizing center, which acts
as the focus for curriculum development. The topic can be a theme,
subject area, event, issue, or problem; however, certain criteria should
be considered when determining the center.

An organizing center should neither be so general and all-encom-
passing that it is beyond the scope of a definitive investigation, nor
should it be so narrow that it restricts the parameters of study. Con-
ceptual topics lend themselves to study because they are by definition
abstract. Concepts such as observations, patterns, light, revolution,
humor, flight, pioneers, the future, and world hunger have proven
highly effective ar organizing centers. Students can grow enormously
by taking a traditional subject area and looking at it through more
complex perspectives. leachers have stimulated more interest in
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mundane subjects in the standard curriculum by injecting an inter-
disciplinary emphasis.

Events can also be highly effective organizing centers because of
the many levels from which they can be explored. Events can include
not only current news happenings but also historical and possible
future occurrences, as well as events ongoing in the students' lives
such as producing a play, writing a literary magazine, and finding a
job. It is obviously important to select a topic that is relevant to stu-
dents, interesting, and crosses discipline lines. Students can aid the
process by helping select topics. Once a topic is selected, it must be
broadened to provide a base for investigation from various points of
view, as Perkins not in Chapter 6. This need sets the purpose for
Step 2.

Step 2. Brainstorming Associations

To encourage the deliberate exploration of the theme from all dis-
cipline fields, teachers and students use a graphic device: a six-spoked
wheel (see Figure 5.1). As the diagram shows, the organizing center
for the topic or theme is the hub of the wheel. Each of the spokes is a
discipline area. The disciplines represent standard school subjects:
mathematics, language arts, social studies, the arts, humanities, phi-
losophy, and science. Before brainstorming associations, it is vital that
students are aware of the distinct characteristics of each of the six dis-
ciplines and that each discipline allows them to view the theme from
a distinct perspective.

Now brainstorming begins. Brainstorming is an open-ended
technique for generating ideas. Osborne (1963) notes that a brain-
storming session produces a great quantity of ideas from which a bet-
ter quality of ideas can be selected. He suggests four basic principles
to encourage brainstorming:

a. Criticism is ruled out during the session.
b. "Free-wheeling" is encouraged. Spontaneous and unusual

responses promote creativity.
c. A quantity of ideas are elicited. Evaluation will follow.
d. Combination and improvement are sought. Participants should

attempt to join two or more ideas into another idea and to better pro-
posed ideas (p. 156),
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Figure 5.1

Interdisciplinary Concept Model

Science ORGANIZING Social Studies

e\4
ac

1.

Before brainstorming in a group, individual participants shout(
spend several minutes brainstorming on their own because this
increases group productivity (Osborne 1963). Quiet, personal brain-
storming for two minutes allows group members to get their juices
flowing and truly helps the session.

The teachers and students are to brainstorm associations that
relate to the organizing center in the hub. The associations may
include questions, topics, people, ideas, and materials that relate to
the central topic. The teacher jots down the associations under the dis-
cipline where an association might tall. For example, the name of a
famous figure might fall under social studies and language arts.

Working on the wheel reveals areas that are not being covered
and provokes interest in areas that might otherwise be ignored. It is
likely that most people favor the orientation of certain disciplines. By
bringing multiple perspectives to the foreground, participants are
presented directly with alternative viewpoints. Certainly there are
topics that may favor one or two disciplines more than others. Politi-
cal events, for example, lend themselves to investigation through the
social studies area. The aim is not to have an equal number of associa-
tions per discipline; rather, it is to promote the deliberate examination
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of the topic through all discipline perspectives. Figure 5.2 displays
the first and second stops of unit development on the topic of flight. A
few of the associations brainstormed by a group of 4th and 5th graders
are shown as examples.

A high school unit on intelligence is displayed in Figure 5.3,
Under each discipline spoke are examples of associations that evolved
in the second brainstorming step. When these units were planned
with groups of students, there were over 100 associations; however,
for the sake of our discussion, only a few are highlighted. An advan-
tage of this model is that from the start, students are reflecting on the
organizing centers from each discipline viewpoint.

5.2
Interdisciplinary Concept Model
A Unit on FlightSteps 1 and 2
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Da Vinci's designs
Design Japanese kite
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Figure 5.3
Interdisciplinary Concept Model

A Unit on IntelligenceSteps 1 and 2

LANGUAGE ARTS

Of Mice and Men by Steinbeck
Differences between cleverness

and wisdom in writing
The logic of Sherlock Holmes
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The questions and associations that result from the brainstorming
set the stage for Step 3.

Step 3. Establishing Guiding Questions to Serve as a
Scope and Sequence

The third step of the model addresses the potpourri problem.
This step takes the array of brainstormed associations from the wheel
and organizes them. A structure for the unit of study will occur as a
scope and sequence of guiding questions is developed. The questions
are cross-disciplinary in nature and are analogous to chapter head-
ings in a textbook. We would never give students a textbook without a
table of contents that outlines the scope and the sequence of the book.
The table of contents tells us not only what the book contains but
what it does not contain. An interdisciplinary unit of study needs the
same type of limits. We have to deal with real time constraints, and
we have to give students the sequence of study and the reasons for it.
Otherwise, we run the risk of simply delving haphazardly into an
interesting theme.

In the two examples on flight and intelligence, the teachers con-
sidered general questions that moved from fundamental issues to
more complex ones. The flight unit used these questions for a six-
week period:

1. What flies? (This inrluded rot only the obvious animal and
man-made things that fly, but ideas that fly, time flying, and runaways
in flight.)

2. How and why do things in nature fly?
3. What has been the impact of flight on human beings?
4. What is the future of flight?

There are many ways that the teachers of the flight unit could have
shaped their curriculum, but they chose these four questions as the
range that seemed sensible to them. They created a scope and
sequence and wrestled with the problem instead of leaping into activ-
ity design.

The high school team devised these questions to organize their
study on intelligence.

1. What is intelligence?
2. How did human intelligence evolve?
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3. How is intelligence measured?
4. Is intelligence a solely human quality?
5. How is creative intelligence expressed?

There are now guiding questions that should eventually be presented
to students to introduce them to the unit of study. The questions are
the framework for investigating the organizing center. Hopefully, they
transcend discipline lines and provide the structure for the planners
to write activities.

Step 4. Writing Activities for Implementation

Once the guiding inquiry questions have been formulated, the
means for exploring these questions must be developed. Activity
design is the nuts and bolts of the unit of study; it tells us what stu-
dents will be doing to examine the interdisciplinary organizing cen-
ter. One of the guiding principles of effective planning is that teachers
are able to encourage critical and creative thinking in their daily les-
son plans. In a sense, we cue students about our expectations of them
as thinkers in our daily assignments.

A model of cognition should guide activity design to ensure the
cultivation of higher-level thought processes. Bloom's Taxonomy
(1956) is the guideline for the flight unit and a creative problem-solv-
ing model frames the intelligence unit. A content-process matrix can
aid in defining the task of activity planning, as shown in Figures 5.4
and 5.5. The rows in the matrix represent the guiding questions that
structure the overall content of the unit. The columns represent the
thinking processes to be emphasized in the activities planned. The
examples in Figures 5.4 and 5.5 clarify how teachers can design a
progression of activities derived from the brainstorming session.
These are working drafts to show the overall design; refining the
activities will follow. It is not necessary to develop one activity for
each cell of the matrix; rather, the designer should look for the cumu-
lative effect of the activities throughout the unit. For example, if the
flight unit contains 80 percent of its activities on the first two levels of
Bloom's Taxonomy, the message is clear: The unit will promote only
recall of information. The matrix serves as a graphic picture of the
actual design focus for thinking that is built into the interdisciplinary
design.
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Figure 5.4
PROCESSES

(Bloom's Taxonomy 1956)

UNIT: Flight KNOWLEDGE COMPREHENSION APPLICATION ANALYSIS SYNTHESIS EVALUATION

1. How does Identify
nature birds' flight
fly? patterns

2. How and
why do
people
fly?

List
principles of
aerodynamics

Reca II

principles of
bird flight

Translate
these
principles
to:
balloon
jet
hang-glider

Read the
biography of
Lindburgh and
Earhardt

Chart the
movements of
bird flight

I I lustrate
the
principles as
they apply to
space flight

List modern-
day counter-
parts to
these fliers

Compare to
man-made
flying
machines

What are the
histroical
reasons for
change in
flying
preferences?
Write in
essay form

Compare
similarities
& differences
between past
and modern
flight heroes

Create a new
flying
machine in
blue-print

Write a
biography of
a fictional
flying hero
of the future

Appraise the
machine's
effectiveness



UNIT: INTELLIGENCE

Figure 5.5
PROCESSES/INQUIRY QUESTION MATRIX

(ProblemSolving Model)

GATHERING DATA ANALYZING THE DATA DESIGN SOLUTIONS

5. How can intelligence be
measured?

6. How has intelligence
evolved?

Write a summary of the
methods and
considerations that
psychologists and
measurement experts use
when designing tests.

Chart the evolution of
animal and human
intelligence on a timeline.
Use illustrations when
appropriate.

Analyze the following tests
for elementary students:
WISC, Otis, Lennon, CTBS.
List any areas that might
prove problematic. Use
items from the test to
support your arguments.

On the basis of what we
know about the
hemispheres of the brain,
analyze the dominant
hemispheres you use in
home and school functions,

Design an intelligence test
based on behavioral
characteristics for students
in your class. It should
predict success in the
class.

Design an anatomical
diagram of the brain of
human beings ten thousand
years from now. You should
be able to support any
changes in the brain on the
basis of past evolutionary
trend.
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Teachers should employ a number of modalities and a variety of
grouping patterns as itiey devise activities. The full gamut of instruc-
tional experiences chn be incorporated into the design: Written, spo-
ken, sculpted, danced, :Iebated, or filmed outcomes are a handful of
the types possible. lb encourage both individual and cooperative
learning, we can design activities that deliberately use dyads, triads,
and large and small groups. The goal is to set up optimal conditions
to support each day's activities,

Since our goal is for activities to reflect the full gamut of instruc-
tional possibilitieslecture, group projects, learning centers, discus-
sion, research, or designit is of primary importance that activities
be set up as behavioral objectives so that there can be a performance
outcome for evaluation. A well-formed objective avoids ambiguity
and enables students to function more independently. When creating
activities, the attributes of a well-formed behavioral objective are
statements that include:

a. The subjectwho is the learner.
b. An action verbdenoting the behavior requested.
c. A productthe observable outcome of activity.
d. The conditionsor stipulations for specific activity.
e. The evaluative standardthe criteria for an acceptable\level of

performance in terms of quality, quantity, or time.
The basis for evaluating the curriculum's effectiveness will be ihe

successful completion of the activities by your students. Criterion-rei-
erenced pre- and post-tests on the unit content can supplement the
evaluation procedure.

Many teaching teams prefer to use a common activity plan, such
as Figure 5.6. This form encourages easier sharing with colleagues.
With activities and evaluation procedures completed under each guid-
ing question, the unit is ready for delivery.

* * *

The Interdisciplinary Concept Model has been used on all levels
of instruction. It has been adapted for various time frames: semester
courses at a university, modular schedules at a high school, team
teaching in middle schools, elementary programs, and in all tradi-
tional formats. There are no claims that any element of the model is
unique; rather, it is a culling together of many techniques for success-
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ful curriculum integration. This model avoids two key problems men-
tioned in the first chapter of this book: the potpourri problem and the
polarity problem. By determining a scope and sequence of guiding
questions, the desi7ner avoids a scattered sampling of activities.
Because students will use the integrity of each discipline to examine
the organizing center, polarities are avoided. Students benefit from
the substance of interdisciplinary curriculum rather than merely the
sound.
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Selecting Fertile
Themes for Integrated

Learning

D. N. Perkins

A Dilemma of Choice

IN EVERYVILLE HIGH, THE TEACHERS OF LITERATURE, HISTORY, PHYSICS, AND

math have decided to coordinate their instruction using an integra-
tive theme. Ms. Booker, Mr. Century, Ms. Newton, and Mr. Abacus,
who each teach what you would imagine, have recognized that this
should benefit their students in several ways. Getting together at the
beginning of the summer to plan their integrative effort for the fall,
the four search for a trenchant theme.

One Option

They make a list of options and choose one that catches their
fancy to think about further: transportation. But can it be made to
work? During a round-table discussion, the four consider how to apply
this theme in their respective subject matters.

Mr. Century: "1 don't see any real difficulty hero from the stand
point of hi tory. A great deal of history boils down to transportation
and its consequences. For instance, I could select episodes such as
Hannibal crossing the Alps on his elephants. Or I could consider the
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importance of Mediterranean trade: The shipping in the Mediterra-
nean basin accelerated cultural development."

Ms. Newton: "Well, I'm a practical person. When transportation
VMS first mentioned, I thought it would be a losertoo much work to
integrate with our physics curriculum. But I see how to make the con-
nection new. Take your Mediterranean boats, Harry. Well, boats oper-
ate on wind force, and force is a key concept in physics. We can talk
about vectors, how the wind force tector hits the sails, and how the
angle of the boat redirects and harnesses that wind force vector. And
all forms of transportation have to harness force and energy. So there's
always a commonsense link to he made."

Mr. Abacus: "Math keys in neatly here: time, rate, and distance
problems. Kids have a tough time with them. They're in the curricu-
lum. And, mathematically, that's transportation- -time, rate, distance.
Good for Hannibal's elephants, sailboats, or anything else."

Ms. Booker: "Well, that all seems to make sense. And I believe
that I can find a relationship to literature as well. Dansportation, is, of
course, a not uncommon pretext in the writing of literary works.
There is the literature of travel itself, to be sure. Then there are works
predicated on journeysHeart of Darkness, for example, with its
metaphorical resonances. Even The Odyssey and The Iliad come
down to it. I believe that we might make this work!"

"At the same time," Mr. Century remarks, "It's worth evaluating
arother optionjust to see."

Another Option

Looking at their initial list, they choose to review argument and
evidence. "Although," Ms. Booker says at the outset, "It appears to me
to be a bit dry. I'm not sure the students can get into it."

Mr. Abacus: "Argument and evidence suits math to a T. Math is
argument. I Iaybe the only subject matter where you can actually
prove something. Math is not a soft subject matter. I can play that up
fine."

Ms. B Joker: "No need, I think, to be so ivory tower about mathe-
matics. Foi all the vaunted precision of mathematical proof, I think
that it cultivates a rather monolithic perspective. In literature, for
instance, one is also concerned with validated claims. But, at the
same time, multiple perspectives are very important. One can look at
a literary work through different lenses. Of course, whatever set of
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lenses you're using, you have to marshal evidence from the text to
defend your stance."

Ms. Newton; "I don't know whether one should say 'soft' or not
But certainly there's a difference that makes a difference. In math, spe-
cific cases don't count for much. It's the logic that gets us to accept a
claim. So in practical terms, physics is more like literature than it is
like math. In physics, we look to the 'book of nature' to support a
claim. One works out a hypothesis and tests it. Maybe that's not so dif-
ferent from testing a literary interpretation with evidence from the
text."

Mr. Century: "I see a contrast betweer physics and both literature
and history. In physics, people need to test a hypothesis, so they cook
up an experiment. Well, history has hypotheses, too, but you can't do
experiments because it all happened in the past. Likewise, the liter-
ary critic can't do experiments; the text is the text. I suppose the owl-
all theme we're talking about is 'how do we know.' That is, how do we
test beliefs in our different fields. And it's interesting to see that there
are some similarities and contrasts am,,ng history, litercture, math,
and physics."

Choosing Which

With a little more discussion of the transportation theme and the
argument and evidence theme, the four teachers find themselves in a
dilemma. It's become plain that they can make either theme work.
Which, then, to pick?

It's no contest. All choose the theme of evidence and argument,
although Ms. Booker says, "It still looks a bit dry"

And wh is their reasoning? Ms. Booker notes that, although she
could readily enough organize much of her teaching around transpor-
tation, it is an arbitrary category. In contrast, argument and evidence
is central to defending a literary interpretation. Mr. Century empha-
sizes that transp' tation played a fundamental. role in history. But
only some of the time. Moreover, how would look ink, it the influence
of transportation on history help Mr. Abacus's students understand
time, rate, and distance problems? Mr. Abacus notes that he could
probably work up a kw historical examples: How fast (lid the Roman
legions march? But the transportation topic really doesn't map into
much of math; what about the rest of his curriculum? In contrast, the
argument and evidence theme applies all the time,
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Ms. Newton feels the same way. "Besides," she adds, "here we are
ready to work hard on a general theme that's good for our students.
Remember different 'lenses' for a literary work that Maude spoke of?
We're trying to equip students with a lens to look at the world. So
what lens are we going to give them? Transportation? That sounds
pretty weak!" The other three nodded. "Argument and evidence? That
could go a long way." The other three nodded again. Argument and
evidence it is.

A Lens Worth Looking Through

Picking up Ms. Booker's notion of a lens, Ms. Newton identified a
provocative metaphor: We can view an integrative theme as a kind of
lens through which to look at different subject matters. So what makes
a candidate theme a lens worth looking through?

Here are some general criteria. They bear a strong resemblance to
the criteria proposed by David Ackerman in Chapter 3, but focus spe-
cifically on the issue of a suitable integrative theme and highlight
some of its nuances.

A lens applies broadly. With a real lens, you can look at the tex-
ture of wood grain, ants scavenging a beetle, the pupil of an eye. In
the same spirit, a good integrative theme applies to a wide range of
topic areas, including, but not limited to, those being taught. For
example, the "lens" of argument and evidence applies broadlyany
discipline involves questions of what to believe and ways of giving
evidence for beliefs. In contrast, as the four teachers recognized, the
"lens" of transportation does not give a very good view of math, litera-
ture, or physics, although it does not serve too badly in history.

A lens applies pervasively. With a real leis, you can pick the
topic ants, for instance, and look at them repairing a scattered nest,
transporting eggs, gathering food, and so on. Likewise, a good inte-
graAve theme applies pervasively throughout a topic. For example, the
"lens" of argument and evidence applies to all historical findings, to
all literary claims, to all results in physics, to all theorems in mathe-
matics. In contrast, the "lens" of transportation applies to most sub-
ject matters only in segregated wayssuch as time, rate, and distance
problems in math.

A lens discloses fundamental patterns. Looking through a real
lens, you see the compound eyes of a fly or the crystal structure of a
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mineral. Similarly, a good integrative theme reveals patterns funda-
mental to the subject matters. When the four teachers mention con-
cepts such as hypothesis, deductive argument, inductive argument,
experiment, and so on, they are discovering that the theme of argu-
ment and evidence brings with it not just a general idea but a concep-
tual substructure, a repertoire of analytical concepts that disclose
important patterns. Transportation, too, offers a substructure: travel
by land versus sea versus air, human versus animal versus machine
power. But this pattern of distinctions does not seem very informative
for such disciplines as mathematics or literature.

A lens reveals similarities and contrasts. Looking through a real
lens, you can see how different kinds of cloth have different weaves.
Likewise, a good integrative theme discloses fundamental similarities
and contrasts within and across the disciplines. This point stood out
for the four teachers as they began to explore the potentials of the
theme of argument and evidence. For example, they noted how mathe-
matics does not need experimentation for proof, depending on logic
instead; physics depends on experimentation; but history and litera-
ture do not allow experiments to test hypotheses. At the same time, in
all four disciplines the notion of hypothesis or conjecture makes
sense. Compared with these advantages of the argument and evidence
theme, the transportation theme does not seem to generate interesting
similarities and contrasts.

A lens fascinates, Remember when you were a child and got your
hands on a large magnifying glasshow intriguing it was to prowl
around, examining puffs of ditst, the dirt under your fingernails, any-
thing that came to hand. In ne same spirit, a good integrative theme
fascinates teachers and students, especially once they get into it. The
theme draws teachers and students alike deeper into the subject mat-
ter, provoking curiosity and inquiry, Maybe Ms. Booker is right to be a
little cautious here; perhaps the argument and evidence theme, which
interested the teachers immediately, will need some work to capture
the students. But whatever the obstacle, the transportation theme
surely seems like a big "Ho hum!"

In summary, when we articulate criteria unified by the metaphor
of a lens, we see the good sense in the four teachers' instincts and
analyses regarding the themes of transportation and of argument and
evidence. We see that there is a deceptive temptation in the transpor-
tation theme, simply because it can be made to work. Many themes
can be made to work, but "workable" is not nearly a strong enough rri-
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terion for a genuinely worthwhile integrative theme. "Workable"
themes should be filtered by the further criterion that a theme should
make a good integrative lens.

A Gallery of Themes

All too often, cute, accessible but ()hallow integrative themes like
transportation are chosen. There is another hazard, however, when a
rich theme is dealt with superficially. It's easy to see how this might
happen with the theme of argument and evidence. Mr. Century, Ms.
Newton, Mr. Abacus, and Ms. Booker might merely emphasize in
their teaching the fact that conclusions with reasons arise in all their
disciplines. They might simply draw attention to matters of evidence
that arise throughout the term, not developing any real analysis of evi-
dence and arguments and not exploring the fundamental similarities
and differences across their respective disciplines. Following such a
paqi, the teachers would fail to mine the richness of the argument and
evidence theme.

It takes careful thought about themes to find a good "lens" that
will ensure a rich look at the subject matters involved. The following
brief reviews of three themes sample the kinds of thinking needed.

Change

Especially for adolescents, this theme appears to be a natural. It
promises to meet the lens criterion mentioned last: fascination. In the
midst of physical, psychological, social, and other changes in their
lives, teenagers are likely to find this lens captivating. Moreover, since
it is a general concept, the theme of change would apply to a number
of different subject..

However, such general impressions should not take the place of a
close look at how the theme would apply to different subject matters.
For example, it's easy to see that the theme of change serves history
well. However, the relevance of the theme to mathematics is not so
clear. lb be sure, some mathematics deals quite directly with chant:.
time, rate, and distance problems again, or the differential calculus.
Yet these are very limited connections, a failure of the breadth and
pervasiveness criteria for a good lens.

One appropriate solution is to recognize that the change theme
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may only suit a restricted set of subject mattersperhaps history,
social studies, and biology, for example. Integrative efforts do not
always have to integrate across all the subject matters. But another
kind of a solution is to broaden the topic. Suppose, for example, we
altered the change topic to constancy and change. This generates
much richer applications to mathematics. All mathematical transfor-
mationsfor example, adding the same thing to both sides of an
equationplay a game of constancy and change; some things change,
such as the terms on either side of the equal sign, while others remain
constant, such as the value of the unknowns.

Though this theme of constancy and change is appropriate to
n:4h, another dilemma remains, If we aim to integrate across history
and math, are the meanings of constancy and change in history and
in math close enough to allow for interesting comparisons and con-
trasts? Do we have some kind of general vocabulary and set of con-
cepts for discussing constancy and change that we can apply equally
to the two domains, as one could apply concepts like "hypothesis"
across math and history when using the argument and evidence
topic? Making the most of the change topic for math and history
together requires working through such questions thoroughly.

Dependence and Independence

This theme, like the theme of change, has an intrinsic fascination.
Adolescents in particular are struggling with this theme in many
ways as they mature. Younger children, too, face many issues of auton-
omy as both parents and schools gradually afford them more respon-
sibility.

It's been stressed that a theme alone does not suffice. One needs
some kind of conceptual substructure to analyze fundamental pat-
terns and disclose important similarities and differences within and
across the disciplines. With these criteria in mind, it's encouraging to
note that the theme of dependence and independence comes with a
whole luster of related concepts: freedom, service, responsibility,
boundaries, transgression, determination, interdependence. More-
over, there is at least one natural approach to analyzing dependence
and independence: 'Bike any system (a family, a government, a school,
an ecology, an electrical motor) and chart "paths of dependence"
between the components, labeling what kind of dependence is
involvedauthority, resources, physical causation, and so on.
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An expansion of the theme emerges as well: dependence, inde-
pendence, and interdependence. The expansion is richer because
many important systems--families, networks of businesses, simulta-
neous linear equationsare best characterized as interdependent sys-
tems, where A depends upon B, but B also depends upon A.

The theme of dependence, independence, and interdependence
might bridge well between a humanistic subject matter such as his-
tory and a scientific one such as mathematics. For example, mathemat-
ical equations express tight patterns of numerical dependency, as in
rate = distance/time. Many patterns of dependency in historical
events can be expressed by "qualitative equations" of similar struc-
ture. For example, price = (roughly) supply/demand, a major eco-
nomic influence on historical events. Or, for a more complex qualita-
ti ve equation,

Our chances of winning the battle =
Our generals' smarts x Our resources

Their generals' smarts x Their resources

Patterns

Another integrative theme with some attractive features is simply
patterns. Wide applicability is guaranteed by the very generality of
the concept. Any subject matter is replete with patternscycles of
peace and war, expansion and consolidation, and immigration and
emigration in history; dilemma and resolution in literature; conserva-
tion laws in physics.

At the same time, this very flexibility signals a potentially serious
flaw. Perhaps patterns is too large a lens, too easily "all things to all
people." Remember, a good lens not only reveals fundamental struc-
ture but discloses trenchant similarities and differences across
domains. "Pattern" can mean so many different things that the pat-
terns in physics might bear no interesting comparisons to the pat-
terns in literature. Whereas the integrating theme of transportation
seemed too narrow, the integrating theme of patterns appears to be
too broad.

However, a promising theme with a flaw should not be discarded
hastily; perhaps it can be repaired. For example, one could sharpen
the focus by emphasizing certain kinds of patterns: symmetry, cyclic
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repetition, escalation and de-escalation, and a few others. The age of
the students also deserves consideration. Second graders might well
benefit from exploring across the subject matters under the loose
rubric of patterns, finding similarities and contrasts where they
appear and not worrying about them otherwise. The message that one
should dig for patterns everywhere might be enough. In contrast, such
an approach would be far too amorphous to adequately challenge the
cognitive capacities of high school students.

As these three examples make plain, the choice and refinement of
a good integrative theme is more of an art than a science. To be sure,
the standards for a good integrative lens help systematize the process,
and it's worth examining how each standard applies to a possible
theme. However, this cannot he done mechanically. Moreover, when a
theme appears to have problems, it can often be repaired with a little
ingenuity.

Integrated Learning and the Beaching of Thinking

The cultivation of students' thinking abilities has long been a goal
of education. In recent years, teachers, administrators, and research-
ers have addressed this goal in a variety of ways. Some school sys-
tems have turned to separate courses on thinking, whereas others
have infused the teaching of thinking into instruction or the usual
subject matters. Some have adopted commercially available programs,
whereas others have engaged teachers in designing their own home-
' rown approaches. Since integrative learning plainly is a thoughtful
enterprise for teachers and students, it's natural to ask how integrative
learning relates to the teaching of thinking.

Integrative learning serves the goal of teaching thinking in sev-
eral ways. First, an integrative theme engages students in a thoughtful
confrontation with the subject matters. Students have to ponder what
the theme reveals about the deep and distinctive characters of such
different subject matters as history and math.

Moreover, attention to the integrative theme fosters a level of
abstraction in students' thinking that they are otherwise not likely to
reach. For example, to address the dynamics of change, juxtaposing
cases from literature and from mathematics, is to push students'
thinking toward a plane of generalization where remarkably funda-
mental and universal patterns may appear.

walamem.11,
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Finally, a good integrative lens not only engages students in
abstract thinking but gives them a powerful tool. For example, the
making of dependency diagrams or the use of qualitative equations to
show dependencies and interdependencies are analytical strategies
that can be applied to a wide variety of contexts inside and outside of
school. In effect, an integrative lens provides a thinking strategy for
inquiry, analysis, and understanding.

Of course, to produce such benefits, the integrative approach has
to engage the students in thinking and encourage them to use the
integrative lens explicitly and articulately. If the students simply hear
lectures discussing the integrative theme and have to learn by rote
comparisons and contrasts among the subject matters, impact on their
thinking could hardly be expected. In other words, the integrative
approach should be student-centered and inquiry-oriented.

A good approach to integrative learning is not all that needs to be
done to help students to think better. For example, a program focus-
sing directly on the development of thinking will typically make
some effort to include several important kinds of thinking, such as
decision making, inventive thinking, and other important categories.
Such comprehensiveness does not usually result simply from inte-
grated learning. For another example, efforts to teach thinking
whether as separate courses or integrated into the subject matters.
usually emphasize process. In contrast, integrated learning
emphasizes content understanding by means of the crosscutting
theme. (Of course, there is another approach to integration that does
have a process emphasisskills, including thinking skills, developed
and applied over several subject matters, as discussed in Chapter 7.)
In sum, no teacher should feel that integrative learning does all that
needs to be done to develop students' thinking.

That granted, Ms. Booker, Mr. Century, Ms. Newton, and Mr, Aba-
cus, along with other teachers wanting to energize and deepen subject
matter learning, have every reason to get excited about integrative
learning. A good integrative lens artfully developed by committed
teachers can do much for students' subject matter understanding and
their thinking. Students' understanding within the subject matters
should become deeper, their understanding of the relationships
among the subject matters should become sharper, and their thinking
should become more insightful and systematic, in school and out.
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7
Integrating Thinking
and Learning Skills

Across the Curriculum

David Ackerman and D.N. Perkins

IMAGINE THAT WE HAVE TIM, OPPORTUNITY To OBSERVE TWO CI.A .iROOMS

where tht. teachers are discussing the Boston Tea Party. Both teachers
have been integrating certain ideas across several subject matters, but
they do not have the same agenda.

In classroom A, the teacher highlights an integrative theme men-
tioned earlier in this book, dependence and independence. The stu-
dents have already read the history of the Boston Tea Party. lb foster
collaborative learning, the teacher divides the class into groups of two
or three. Tile students in each group are supposed to make what the
teacher calls a "dependency map." "Who depends on whom, how
much, and in what ways?" the teacher asks. The students set out to
diagram some of the intricacies behind the Boston Tea Party. For
example, the Boston tea sellers were not entirely dependent on British
tea; there was a thriving black market in Dutch tea.

But now compare events in classroom B, where another teacher is
emphasizing a different approach to integration, a skill called "con-
cept mapping," Again, the students have read the text, and again the
teacher divides the class into groups of two or three. The students are
to make a "concept map" that shows how key groups involved in the
tea party and its surrounding circumstances relate to one another.
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"You'll remember," the teacher says, "that in making a concept map
we try to highlight important relationships. This time, I want you to
highlight relationships of dependency. Who depends on whom, how
much, and in what ways?"

There is reason to be puzzled here. A distinction was promised
between content and skills integration, yet the two teachers seem to
be doing essentially the same thing. In both classrooms A and B, the
students are working in groups, making diagrams, and highlighting
dependency relationships. Where, then, lies the difference?

The difference cannot be seen clearly in one lesson on one topic.
However, if we look across several lessons in different subjects, we
begin to see the essence of two contrasting attempts at integration
across the curriculum. In classroom A, the approach is thematic:
dependence and independence is the recurrent motif. In another les-
son, an introduction to the concept of ecology, the teacher involves
the students in discussing (not concept mapping) patterns of depend-
ence and independence in the food web. In exploring a short story
about a child who runs away from home, the students make up addi-
tional episodes for the story, showing how the child just shifts his
dependencies rather than become independent.

However, in classroom B, where the students also study ecology
and read the story about the boy who ran away, matters play out dif-
ferently. As part of their ecology unit, the students make a concept
map of the ecological system of a pond: They highlight cause-and-ef-
fect relationships and predict the behavior of the system over time.
After the students read the short story, the teacher asks them to pre-
pare concept maps of the problems the child faces upon running away
from home: how to find food, how to find shelter, how to feel safe, and
so on.

These examples illustrate the difference between content-orient-
ed integration and skill-oriented integration. The first approach is
"thematic" in nature, aimed at helping students acquire "higher-order
content," general ideas such as depencinncy, that they ':an use to order
and illuminate their understanding of particular topics and situa-
tions. The second approach is "procedural" in nature, to enable stu-
dents to acquire general skills and strategies that they can apply
widely to understand situations and solve problems.

In this chapter, we focus on the potentials of integrating thinking
and learning skills across the curriculum. When, how, and why might
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we cultivate such an approach to integration? What are its promises
and its pitfalls?

The Skills-Content Relationship: Contrasting Visions

In its broadest sense curriculum integration embraces not just the
interweaving of subjects (e.g., science and social studies) but of any
curriculum elements (e.g., skills and content) that might be taught
more effectively in relation to each other than separately. While virtu-
ally all educators agree that students ought to acquire both skills
needed to acquire knowledge and some knowledge itself, there is
nowhere near unanimity on how instruction aiming toward these
complementary sets of goals should be organized. From a curriculum
integration perspective, it makes obvious sense to try to build solid
connections between the development of skills and the teaching of
content, because the "skills" may be helpful, even essential, to stu-
dents trying to unlock the content. But there are many obstacles to
systematic skills-content integration. To bring these issues to the fore,
it is helpful to contrast a standard view of the relationship between
skills and content and a futuristic alternative.

Conventional Paradigm: What is most striking in the prevailing
approach to skills and content is the dichotomy between elementary
and secondary edLcation. In elementary schools, skill teaching, nota-
bly the "3Rs," is prominent, while the content areas of science and
social studies get short shrift. The skill teaching orientation is so per-
vasive that it engulfs whatever it comes in contact with. Thus, basal
readers run students through a gauntlet of literature skills in addition
to regular reading skills, social studies emphasizes map skills, and
proponents of higher-level thinking see their elevated visions trans-
formed into still more skills lists. Advocates for stronger content
emphasis are rebuffed by the argument that young students must
focus on "the skills" so they can handle the massive amount of con-
tent awaiting them it: the years ahead. Proponents of teaching reading
and writing skills across the elementary curriculum receive a mixed
reaction. On the one hand, there is a positive response, since endorse-
ment is being given for doing more of what most elementary teachers
are disposed to do anyway, which is to teach language arts. On the
other hand, the proposal is viewed a!, "unfair," since it steals minutes
from subjects that are already time. poor.
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In the secondary schools, subject matter content dominates, and
the prevailing assumption is that students have already learned basic
skills. Skill-deficient students are assumed to need remedial help.
More advanced instruction in reading and especially writing are
assumed to be the province of English teachers. In their English
classes, however, students actually are instructed in and practice
reading literature and writing in a literary vein. Proponents of read-
ing and writing in the content areas often are rejected because of
unwillingness to sacrifice any amount of subject matter coverage. Pro-
ponents of higher-level thinking often are discounted on the grounds
that the existing subject matter content already is intellectually
sophisticated and that to learn it well is to learn to think, at least in an
academic context.

Futuristic Alternative: In this conception, "curriculum" through-
out the grades has two levels: the curriculum and the meta-
curriculum. The curriculum is comprised of substantive content and
conceptsof knowledge about the world deemed vital for students to
acquire. Content learning is regarded as important for all students,
even those in the primary grades, and is not shunted aside in the
name of basic skills. The curriculum is about important topics and
ideas, and instruction aims to make these ideas come alive ins man-
ner appropriate to children of different ages, developmental stages,
and degrees of background knowledge. Except during the time when
instruction in decoding is a major focus, literature, not "reading," is
viewed as a subject, and materials are selected like those in other con-
tent subjects: for their capacity to illuminate experience. The second-
ary curriculum revolves around traditional content, sometimes linked
across two or more subjects, in the manner described in previous
chapters.

TI metacurriculum is comprised of learning skills and strate-
gies se1(..,ed on the basis of their value in helping students (1) acquire
the curriculum content being taught and (2) develop the capacity to
think and learn independently. The metacurriculum is also defined
for all grades; and all teachers, regardless of departmental affiliation,
have metacurricular and curricular responsibilities. The meta-
curriculum is integrated with the curriculum, meaning that the skills
are selected and instruction in them "scheduled" so they are directly
applicable to learning the content being studied in a particular grade
or subject; connections are made clear to students. The
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metacurriculum is integrated across subjects. For elementary teach-
ers in "self-contained" classrooms, this means teaching the same
learning skills in several subjects, highlighting similarities and dif-
ferences. For secondary (and departmentalized elementary) teachers,
it means working out a sequence of learning skills that dovetails with
the content sequence of each subject; using a common "learning
skills" vocabulary; and, as their nondepartm,..dalized colleagues
would do, comparing and contrasting how thr skills can be used to
learn different subjects.

lbward an Integrated Metacurriculum:
Questions That Must be Addressed

Is this vision of skills-content integration persuasive, and is it
attainable? There are many difficulties, but we would give a qualified
yes to both of these questions. Consider the benefits:

By integrating the curriculum and a metacurriculum in the
manner suggested, the acquisition of vital learning skills would be
enhanced, perhaps significantly, by reinforcement and refinement
through a range of applications.

Students would be given a far more coherent set of learning
experiencesthey would know why they were being taught various
"skills," and they would know better how to mobilize themselves to
make sense of curriculum content.

Teachers from different departments would have a means of
working together toward common goals without sacrificing their own
subject matter concerns.

"Process" and "content" goals would be unified; they would
not compete against one another (although there may always be some
degree of tension between them).

Thus, there seems to be a great deal of potential. But can the pro-
posed scenario withstand scrutiny? 'lb determine this, a number of
ph, !al questions must be addressed. First, we need to identify the
kinds of skills that would be included in a "metacurriculum." How
would they be chosen? How would a metaskills list compare to pm
veiling lists of "basic skills?" Second, we need to give careful consid-
eration to the assumptions that underlie the conventional paradigm.
ibaching from within that paradigm is guided by the beliefs that most
secondary students already have the kinds of skills in question, that
the subject matter already embodies higher-level thinking skills, that
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skills shouldn't be sacrificed for content in elementary education, and
that content shouldn't be sacrificed for skills in secondary education.
Is there evidence to refute the empirical claims and are approaches
available that successfully address the concerns about proper empha-
sis? Third, we need to analyze the practical implications of trying to
teach skills "in" a content area. How would curriculum and instruc-
tion be organized? What would teachers actually do? What alterna-
tives are possible and what are the trade-offs? What does skills-con-
tent integration "look like" in practice?

Skills for a Metacurriculum

Perhaps the most obvious question that a metacurri..-tlum raises
concerns its content: What does the metacurriculum contain that the
familiar curriculum leaves out? Here it is useful to focus on three dis-
tinctions that help to chart the range of the metacurriculum. thinking
skills and symbolic skills, familiar and innovative skills, and teach-
ing through practicing and through structuring, We discuss each dis-
tinction in turn.

Thinking Skills and Symbolic Skills

With the development of students' thinking an important agenda
for many contemporary educators, it is easy to see that thinking skills
would be an important part of the metacurriculum. There is ample
opportunity to integrate skills of decision making, problem solving,
creative thinking, and more across the subject matters. For example,
studying the Boston 1ba Party provides an occasion for students to
project themselves into history. Faced with the tea tax, what options
did the colonists have? What else might they have done? What are the
pros and the cons of various options? Such exploration can help
youngsters appreciate that ble,ory is not inevitable; it is in large part
made of human choices.

Moreover, students could apply the same decision-making strate-
gies to explore the thinking of the child who ran away from home. In
the context of ecology, they could examine the decisions of lawmakers
concerned about protecting the environment. In other words, strate-
gies of decision making and many other thinking skills lend them-
selves to integration into several subject matters.

However, there is another important category besides thinking

11......11. -wal.1..11
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skills: symbolic skills. Recall, for example, the concept mapping
activities pursued in classroom B in the introduction. Concept map-
ping basically is a novel mode of representation designed to help
learners organize their ideas about a topic. Or consider, for instance,
higher-order reading skills or writing tactics such as keeping a lo{; of
your thinking in a subject matter, These, too, are all skills in the effec-
tive handling of representations for better thinking and loathing.
Moreover, like thinking skills, these symbolic skills often are
neglected by the conventional curriculum.

It is worth noting that the contrast between thinking and sym-
bolic skills is far from sharp: symbolic skills are thinking skills of a
sort. By and large, we do not just think, we think by means of sym-
bolic vehicles such as words and images, sometimes with the help of
pencil and paper and sometimes just in our heads. Nonetheless, a
rough distinction between symbolic skills and more paradigmatic
thinking skills such as decision making and problem solving seems
useful for the sake of enlarging our sense of the metacurriculum.

Familiar and Innovative Skills

Among symbolic and thinking skills, it is inevitable that some
are more familiar, widely recognized, and even taught; others are less
familiar and are rarely addressed in education. For example, the sym-
bolic skills of reading and writing receive considerable attention. In
contrast, concept maps or "thought diaries" have no place in the typi-
cal classroom, even though they appear to be valuable.

Categorizing and seeking causes and effects are two of the most
familiar thinking skills. In the context of science or history, it is not
uncommon to focus students' attention on causes or categories, But
often the activities have more to do with memorizing the answers sug-
gested by the text than engaging students in their own explorations.
At least classificatory, causal, and other relationships receive some
attention.

In contrast, certain kinds of thinking rarely surface in school set-
tings. A good example is systems-oriented thinking where families,
economies, ecologies, living organisms, and so on are all viewed as
complex interacting systems that display "emergent" system proper-
ties. This rich perspective is addressed in studying ecology. However,
because there is usually no effort to generalize the perspective, one
cannot expect youngsters to acquire a general thinking skill.
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Practicing and Structuring

For any target thinking or symbolic skills, there are at least two
kinds of instructional activities to consider: practicing ,ind structur-
ing. Students need practice to be able to use any skill effectively with
other activities. In addition, most skills invite efforts to restructure
them into mo: 'affective patterns. For example, spontaneous decision
making tends to be a bit blind: people often consider only the obvious
options, without searching for more creative answers that might serve
bettu. Accordingly, a typical agenda in the teaching of thinking is to
restructure students' decision making so they pay more attention to
creative options.

The same can be said for symbolic skills. It is well established
that students need extensive practice with reading to develop reflex-
ive pattern recognition of a large vocabulary of words and phrases. As
their encoding becomes more automatized, their minds atom freed to
deal with higher-order aspects of the text. At the same time, however,
students' reading invites restructuring in a number of ways. For
instance, students typically approach a reading assignment by begin-
ning at the beginning and reading every word until the end. However,
research shows that this is not a very effective way to read for either
retention or understanding. Restructured patterns of reading that
include a preliminary scan, tho formulation of questions, and only
partial reading of the body of the text can be much more effective.

What to Choose?

Simply to identify these contraststhinking skills and symbolic
skills, familiar and innovative skills, and practicing and restructuring
activitiesis to show that the potential reach of the metacurriculum
is large.

Practicing the most familiar symbolic skills is a well-established
element of schooling: students experience plenty of practice in read-
ing, writing, and arithmetic, for example. This is simply to say that
"basic skills" occupy a well-defined niche in the scheme we have laid
out. However, as soon as we depart even a little from the trio of ,:ytn-
bolic, familiar, and learning by practicing, we enter the realm of the
metacurriculum where conventional instruction ventures less often.
In particular, thinking skills in contrast with symbolic skills receive
little attention. Innovative skills al e neglected in favor of more famil-
iar skills-- concept mapping versus conventional essay writing, for
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example. Finally, most of the instruction applied even to familiar
symbolic skills, such as reading and writing, highlights practice
much more than efforts to structure or restructure.

This description might make the metacurriculum sound larger
than the curriculum and discourage efforts to develop it, but that
would be too hasty a reaction. Indeed, the potential topics of a
metacurriculum are innumerable, just as the potential content-orient-
ed themes for integration are innumerable. But it makes no more
sense to try to teach all of the possible metacurriculum than it would
to try to use dozens of content-oriented integrative themes simultane-
ously. We must always select just a few areas to focus on.

It is certainly not our purpose here to dictate the choice; rather,
we simply hope to raise awareness of the range of possibilities. 'Mach-
ers planning a metacurriculum would do well to look among familiar
symbolic and thinking skillsreading, writing, decision making,
problem solvingwhere there is great opportunity to cultivate stu-
dents' abilities. Also, they would do well to look to less familiar skills,
considering the introduction of concept mapping or systems think-
ing. they would do well to adopt ways of restructuring students'
symbolic and thinking skills, not relying on practice alone to amplify
students' abilities.

The Entrenchment of the Conventional Paradigm

We can see that a rich metacurriculum awaits any educators con-
cerned enough to pursue it. However, if experience with education
teaches us anything, it is that change often comes hard. Successful
change demands appreciating the forces that foster and inhibit inno-
vation. Among those forces are an array of beliefs about the adequacy
of the conventional paradigm of education, that defend it even as they
petrify it. While this is a large topic, for present purposes four famil-
iar "misconceptions" seem especially worth commenter,-.

Misconception 1: Students already have these skills. Sometimes
educators feel that there is no need to cultivat .ertain familiar skills,
such as everyday decision making or problem s' lying. After all, these
are pail of life; why should they require schooling?

This posture is understandable, but it 'hies nut accord with
research into the difficulties students and adults actually experience,
Commonplace thinking processes, such as decision making, are often
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handled poorly; people commonly make decisions without searching
for creative options. Also, people usually tackle problems without
analyzing their essence, a powerful move that often reveals "back
door" solutions. Just because students "get by" with decision making
and other familiar skills does not mean they need no help.

Misconception 2: The subject mutters already embody these
skills. It is often believed that nothing specific need be done about
many symbolic and thinking skills. Surely students can learn good
writing by reading the great models of writing in the curriculum.
Don't history books discuss the causes of events and encourage stu-
dents to explore them? And, for those who do not catch on, well, what
can you do?

Unfortunately, the circumstances are not so straightforward as
these points suggest. First, abundant evidence shows that learners
who do not catch on spontaneously often gain substantially from
efforts to spell out the principle involved; it's simply not the case that
students, even when well motivated, automatically learn to their
capacity. Many of the examples of symbolic and thinking skills that
students find in their texts are implicit models; research indicates
that students often do not recognize the significance of the models but
can do so with more direct help from the teacher.

In addition, content as usually taught simply does not embody
many of the skills we would like to cultivate in students. History, for
example, typically is taught as the story of what happened, not as a
chain of human decision points or the manifestation of complex inter-
acting systems. While students get ample exposure to narrative and
descriptive organization, they get hardly any exposure to close argu-
ment or to forms of symbolic representation such as concept maps.

Misconception 3: Skills are for elementary education and con-
tent for secondary education. Perhaps this is not so much a miscon-
ception as a tradition. Although the statement certainly reflects prac-
tice, few would defend it. Plainly, young children have the capacity to
learn a great deal of content, and older children often show substan-
tial shortfalls in higher-order skills. The two mesh so nicely that there
is little point in segregating them from one another. Indeed, this point
leads to the next.

Misconception 4: There is a time and resource competition
between the curriculum and the metacurriculum. Most often, this
surfaces as a commitment to coverage, flow can I cover the textbook if
I take time out to do concept mapping or decision-making activities?
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To be sure, there would be a p 'nuine time and resource competi-
tion if one set out to fill hours a c' with metacurriculum content in
place of curriculum content. But this would actually be difficult to do
even if you wanted to: You can't pursue decision making or concept
mapping very far without addressing contexts of decision or concepts
to map, and those contexts and concepts might as well come from the
curriculum. No doubt, it is possible to have an imbalance. But the
basic answer to this concern is that a well-designed metacurriculum
is highly synergistic with the curriculum. Far from undermining stu-
dents' learning of content, it deepens student understanding and
retention.

A broad generalization from considerable research speaks to this
point. There have been many efforts to enrich the curriculum with
thinking skills or other metacurric:ular treatments. Sometimes there
are marked gains in content-oriented measures; sometimes there is no
significant difference in comparison with control groups. But it is
very rare that there is less content learning in the innovative group. In
other words, the metacurriculum often helps content learning and
rarely does harm. The illusion of covering less is just that---an illu-
sion. Perhaps fewer pages have been read, but the knowledge gains are
almost always about the same or better. The topper, of course, is that
gains in understanding and insight are often much greater with the
innovative approach than with the standard one.

I. summary, a number of reasons for supporting the conventional
paradigm do not appear to be valid. Of course, even if all educators
came to a more enlightened perspective, there an still many forces
that stand in the way of integrating the curriculum with the
metacurriculum, not least of them the additional effort required from
teachers who are already overworked.

Accordingly, the integration of thinking and learning skills
across the curriculum must be cultivated not just through argument
and inspiration, but through systematic exit ,iination of options and
techniques that can make it practical on a day-by-day basis.

The Practical Side of Skills-Content Integration

In this section, we take a closer look at what is meant by "inte-
grating" skills with content. The simplicity of the notion of skills-con-
tent integration masks numerous questions about how curriculum

87

: '''.;"1



INTERDISCIPLINARY CURRICULUM: DESIGN AND IMPLEMENTATION

and instruction would actually be organized. Even if there is agree-
ment about which skills should be taught, decisions must be made as
to who (teachers of which subjects and grade levels) will teach which
of the skills and, more significantly, how the skill teaching will relate
to the content that students are to learn. In Chapter 1, Jacobs outlined
a range of options for integrating two or more content areas; there is
an analogously wide spectrum of possibilities for skills-content inte-
gration. As in Jacobs' continuum, the options noted here generally
move from less ambitious to more ambitious (and from low-risk/low-
payoff to high-risk/high-payoff) in relation to prevailing approaches.
The direction is reversed in the final section, where the weight of
argument supports an ultimately greater content than skills focus. (In
relation to secondary education, this is consistent with tradition.)

From any angle, each potential decision entails trade-offs. Let's
now identify and briefly analyze some of the main alternatives.

In which subjects might the skills be taught?

This question is often interpreted as: Will the skills be taught in
elementary reading/language arts classes (and secondary English
classes) or in both reading/English and content area classes? With
either option, the reading/English program is the hub of the operation
and attention focuses on whether there is follow through by content
area teachers on the periphery. A more egalitarian schema would have
each subject responsible for t'..,(e "lead" teaching of some thinking and
learning skills and for the reinforcement and application of others.
Thus, while English teachers might continue to assume greater than
average responsibility for instruction in reading and writing, science
teachers could assume the same degree of responsibility for skills of
empirical inquiry, social studies and health teachers for skills in deci-
sion making, and math teachers for approaches to problem solving.
This hardly sounds revolutionary. What would be different is if, for
instance, the social studies curriculum were organized to both
"teach" decision-making skills (confident thtkt they would be rein-
forced in other subjects) and to reinforce skills in reading, writing,
empirical inquiry, and problem solving that had been introduced,
respectively, in English, science, and mathematics classes. We might
call this the "multi-hub" approach. Another alternative would be sim-
ply to identify the skills to be taught along with the subjects and years
in which they are to be taught, without making any subject especially
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responsible for particular skills. While many arrangements are possi-
ble, a plan for at least some degree of mutual reinforcement is neces-
sary for a learning skill or strategy to become a well-established, flex-
ible part of the student's cognitive repertoire.

How might the skill development be accomplished? Will instruction
be explicit or implicit? Will evaluation of skill learning be implicit
or explicit?

In implicit skills integration, activities are planned that require
students to use the skills deemed important, but the teacher does not
present lessons on the skills and students do not do assignments
whose main purpose is skill building. Some coaching of the skills is
likely as teachers guide students in the completion of skill-embedded
tasks, but the coaching is ad hoc. Similarly, evaluation of skill learn-
ing can be "implicit" th 'nigh the design of tests that require use of
the skills but do not measure skill acquisition per se or result in skills
grades.

In explicit skills integration, the skills are taught formally; that
is, they are identified, defined, modeled, and coached. To provide for
adequate practice, students may need to complete assignments
focused on skill building, and the "content" of the exercises may not
always relate to the main subject matter content. If the philosophy of
explicitness is applied to student evaluation, the skills can also be
tested, and, at least theoretically, students can be given a grade dis-
tinct from the content grade. More simply, the course grade can be
defined as an implicit or explicit amalgam of skill attainments and
content knowledge. The tests may either have separate skills items or,
more economically, may be designed so that student performance can
be evaluated from both a skills and a content perspective.

Decisions on degree of explicitness are pivotal in determining
what a given curriculum ultimately will offig students. There are no
easy answers and there has been limited research on the trade-offs.
One rule of thumb: The more explicit the skill teaching, the more
demanding of instructional time from the content area teacher; the
more implicit, the more ambiguous the skill development program.
Assuming fidelity to most if not all of the prevailing content goals of
the curriculum, this line of reasoning would seem to favor the
implicit approach. As many teachers fear, there actually may not be
time to interpolate an explicit skills teaching program without radical
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excisions of content. On the other hand, the weight of research sug-
gests that a more explicit approach yields better learning. More funda-
mentally, if students don't really have the skills, and if they need the
skills to really "get" the content (or to get it without being spoonfed),
then how can we defend a curriculum that does not teach them what
they need to know, in the name of content coverage?

How closely related will the learning of the skills be to the learning
of the content?

On one end of the continuum, skills and content may be loosely
coupled. In this model, students are given instruction in skills that
are needed for learning content, but there is no plan to link the skill
teaching with particular content activities. The curriculum may
include an instructional sequence on outlining, for example, on the
grounds that outlining is a generally useful study skill, but students
won't necessarily use outlining to learn course content. The current
elementary curriculum as a whole focuses on an array of skills that
are loosely coupled with the learning of a limited amount of science
and social studies content. At either the elementary or secondary
level, teachers may make a special effort to encourage students to
"generate questions" on the grounds that a disposition to question
will broadly benefit their learning, but curriculum units per se may
not revolve around question generating. The skill and the content
thus are perceived as connected but only in a general way.

By contrast, when skill teaching and content are tightly coupled,
the skill is tc.aght with particular content learning in mind. The
teacher's chain of reasoning is:

(1) What topic or content will the students be learning about?
(2) What activities and assignments will the students be doing?
(3) What skills will students need to carry out the activities and

assignments?
An instructional sequence is then generated to help students

develop the selected skills, with an eye toward improving their per-
formance in the content learning activity.

The coupling of skills and content may be quite specific. For
example, a life science teacher planning to present the circulatory sys-
tem by means of an analogy to the flow of traffic through a network of
highways may decide to lay the groundwork by introducing the gen-
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eral notion of understanding through analogy and giving students
warm-up exercises in identifying analogies and evaluating their
strengths and limitations. The rationale for such skill practice would
be even greater if analogies were used often in the course to help stu-
dents grasp difficult concepts. In a social studies unit we are familiar
with, 7th grade students are involved in a simulation of a pre-Civil
War political convention called to determine what could be done to
resolve sectional tensions (and ultimately to see whether the impend-
ing national catastrophe could be avoided). A "tightly coupled"
instructional sequence on decision making could provide students
with tools useful for the simulation activity (and also for other course
topics end for decision making outside of school).

When can skills be taught in relation to the content?

The basic choices are before and during. A skill teaching segment
can be provided at the m-±set to prepare students for subsequent con-
tent learning activities. The circulatory system-traffic flow analogy
and the Civil War simulation described above illustrate both tight
coupling and the timing of skills instruction "before" content learn-
ing. Another example is a program for 6th graders entitled "Wax
Museum," which begins with a skill development sequence in
notetaking and outlining, then requires students to conduct library
research on a famous person, and culminates in a large-scale per-
formance in which students converse in character with classmates
and parents visiting their "wax museum."

It is also possible to plan to help students develop Cieir skills in
the midst of or during content instruction. As suggested earlier, skills
coaching can be provided "as you go" or on a "need to know" basis as
teachers help students tackle their assignments. Assuming that the
assignments are the ones really wanted by the teacher for content
learning, and have not simply been given for the sake of covering
skills, the coaching can be said to be directed toward simultaneous
development of learning skills and content knowledge. In another var-
iation, skill-building can be planned or improvised as needs are iden-
tified. Even where the skills and content don't blend into each other,
the teac:hei committed to skills development may opt to incorporate
skills instruction and practice in parallel with content instruction
rather than push it into isolated curriculum segments.
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How might cross-curricular skills integration be organized?

Skills and content have the potential to be doubly integrated:
they can be integrated both within a subject and across the curricu-
lum. The cross-curricular version obviously requires more planning
and coordination. The essential idea is that teachers at a grade level,
representing different subject areas (or an elementary teacher plan-
ning instruction in several subject areas) identify thinking and learn-
ing skills important for two or more subjects and decide to interrelate
instruction in each subject to achieve greater impact. The desired
degree of impact can be achieved by using the same language of
instruction, so that students are hearing the same terms used in dif-
ferent subjects, and by organizing the curriculum so that the skills
selected for common emphasis can be addressed during the same por-
tion of the school year.

An elementary teacher or team of middle school teachers, for
example, might decide that the skill of making comparipons might be
approached profitably in tandem in several subjects. In English, the
focus might be on comparison of characters or books; in life science
on systems of the body; in social studies on cultural regions; and in
math, on types of triangles. Similarly, a high school team might
decide to zero in on cause-effect reasoning and then align curricular
elements for which this form of explanation might be especially use-
ful: Macbeth in English, for instance; the American Revolution in
social studies; oxidation-reduction reactions in chemistry; and, more
metaphorically, deductive proofs in geometry.

The desirability of developing such cross-curricular skills-con-
tent connections can be evaluated by the same criteria proposed in
Chapter 3 for the integration of content: validity for each subject, ben-
efit to each subject, value of the skill beyond the confines of the cur-
riculum, contribution to desirable learning habits, and a host of prac-
tical criteria such as the availability of time for curriculum
development.

Which will be the focus of attention: the skills or the content?

On one end of a continuum of possibilities is content focus. Here,
whatever is done in the way of skill teaching is done totally in the ser-
vice of content learning. Whatever skill development occurs is
regarded as a side benefit rather than an instructional objective. On
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the other end of the continuum is skills focus, where whatever exami-
nation of content takes place is done totally in the service of skill
development. A model case familiar to elementary teachers is the
widely used "SARA kit," comprised of a series of readings on myriad
topics. The readings are vehicles not for study of the topics but for
word analysis and "comprehension" practice.

There are numerous points in between on the spectrum. One is
an arrangement where there is an explicit content focus in content
subjects and skills focus in reading, remedial, anti study skills
classes. Thus, while there might be a skills-content integration
throughout the program, the nature of the relationship in different set-
tings contrasts markedly.

Another approach to the skills-content relationship is to view
skills and content as objects of alternating instructional attention. In
this approach, it is understood that student attention over the course
of the year, and even within a single instructional period, will be
directed at some times toward the content of what is being taught and
at other times toward the skill aspect. By analogy to painting, the con-
tent is the "figure" and the skills are the "ground." Normally, the
viewer focuses on the figure, but attention can be shifted to the
ground and back again. Applying the metaphor to instruction, we
might say that an important part of teaching artistry is the smooth
orchestration of shifts of attention to and from the content that is in
the foreground to background metacognitive skills.

One final way to view the issue of skills vs. content focus is the
"piano student analogy." The curriculum for the piano student
involves a sequential series of exercises aimed at developing technical
skills and one or more whole pieces that require skills integrotion and
application (and much more). The piecesthe real musicare analo-
gous to curriculum content. Metacognitive and other learning skills
are not necessarily ends in themselves, but they may be essential to
virtuoso content learning. In that spirit, secondary subject matter
teachers ought genuinely to embrace skills-content integration. By the
same token, an elementary curriculum comprised of the equivalent of
scales and arpeggios can be a tedious affair. By harnessing skills prac-
tice toward real "pieces"--toward exciting contentelementary
teachers, like their secondary counterparts, can bring to the fore some
of the best ideas in the world.
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What Results Can Be Expected?

With this vision of integrating the curriculum and the
metacurriculum before us, it is natural to ask what results might be
obtained. This question is not easily answered because there are so
many different ways that such an agenda can be approached. How-
ever, we can certainly suggest the trend of the outcomes.

The most .obvious payoff is a gain in students' mastery of the
metacurriculumimprovement in thinking and learning skills. After
all, if there is a rule that characterizes education it is that students
learn some of what is taught. In most settings, what we have character-
ized as the metacurriculum is hardly taught at all. Accordingly. sys-
tematic attention to it will yield at least some valuable learning of
higher-order skills.

Just as important are likely gains in the mastery of the subjects.
As noted earlier, we can expect at least equal, and often better, content
retention. We can expect deeper understanding of the subject matter
and improved problem solving, particularly on "transfer" problems
that ask students to apply their knowledge in new situations.

Beyond higher-order skills and deeper content mastery, we can
expect improvements in broader and subtler characteristics of the
learner. Students are likely to become more autonomous and proactive
in their conduct as thinkers and learners. They are also likely to be
more prepared to make connections between contexts that at first
seem quite separate.

Imagine, for example, students who have approached the Boston
Tea Party and many other topics in different subject matters from the
standpoint of decision making, concept mapping, and other higher
order skills. Now suppose that the headlines in today's newspaper
report the bombing of an abortion clinic. If the integrated program
has done its job, the students in such a class will be equipped and
indeed inclined to see the event in a broad perspective.

They might ask questions like these: How is such an act of protest
like, and not like, the Boston Tea Party? What are the analogies and
disanalogies in cause, effect, means, and end of these two acts of pro-
test? From the standpoint of decision making, what options do those
who perpetrate such an act have? Why might they have chosen to pro-
ceed as they did? What similar decisions to protest have others made
at other times, and how have their choices played out?
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Questions such as these mike it clear that no topicnot the Bos-
ton lea Party nor the bombing of the clinic nor the Pythagorean Theo-
remcan assume rich significance without probing questions that
make connections to higher principles and other contexts. Recalling
the piano student analogy, students need the technique and creative
reach to find the music in the relationships of things. And while cur-
riculum content alone may give them some notes and tunes as points
of departure, it is the metacurricumit that cultivates their art with the
instruments of their minds.
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