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Goals of Interdisciplinary Work
This interdisciplinary workshop will provide materials and practice in interactive
teaching simulations to help instructors of astronomy find relationships between
space science topics and seemingly unrelated fields of study. The goal is to better
teach learners from diverse backgrounds in an increasingly complex world, so they
gain a greater understanding of astronomical concepts.

Several interdisciplinary teaching strategies will be demonstrated and used by
session participants. Everyone will have the opportunity to take on the role of
interdisciplinary astronomy instructor as well as learners with varied interests.

Since most instructors in both formal and informal teaching situations never had
training in interdisciplinary strategies or content of related disciplines, they are
unlikely to teach that way. This is especially true for female educators and female
students, who tend to avoid subjects, tasks, or strategies perceived to be too
difficult (Baker, 2001). In fact, any teachers with limited content (and procedural)
knowledge avoid teaching certain the subject, fail to challenge misconceptions,
and discourage student interaction (Ball and McDiarmid, 1989).

Yet interdisciplinary instruction is needed because both research and learning
“become more relevant when there are connections between subjects rather than
strict isolation” (Jacobs 1989; North Central Regional Educational Lab, 2005).
And actually, for adult learners in informal settings, interdisciplinary courses have
become quite popular, especially when academic subjects are linked to real-life
issues. Some current offerings on the Internet include: Critical Perspectives in
Human Ecology; Interdisciplinary Dentistry, Interdisciplinary Leadership Training;
Falls Assessment & Management; Community Issues and Service Learning;
Alcohol: Behavior, Culture and Science, to name a few.
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In the more formal scientific community, as early as 1958, the International
Council for Science (ICSU) recognized the need for interdisciplinary
collaboration. The ICSU established “Interdisciplinary Bodies.” One of these was
the Committee on Space Research (COSPAR) destined to become the
“interdisciplinary scientific body concerned with progress on an international scale
of all kinds of scientific investigations carried out with space vehicles, rockets and
balloons” (ICSU, 2006).

Another one of ICSU’s Interdisciplinary Bodies, The Committee on Capacity
Building in Science (CCBS), was founded by Nobel Laureate Leon Lederman.
based on the belief that “the capacity to understand, utilize and create scientific
and technological knowledge is an essential requirement for economic and social
development” (AAAS, 2006). Conducting and teaching interdisciplinary
astronomy clearly has the support of scientists, and has been shown to be
successful in both informal and formal settings, with learners at different levels of
experience, as illustrated below.

Experimental interdisciplinary teaching strategies were implemented and assessed
in specially-designed interdisciplinary college science courses. They were found to
have a positive impact on students’ critical thinking, problem-solving, and interest
in science and scientific research. For example, Emory University’s
interdisciplinary ORDER program successfully increased “science-related skills
such as formulating research questions and communicating scientific information”
and served to “stimulate many of these young students to pursue research-related
interests in the future”(Sales, et al., 2006).

In an interdisciplinary, upper-level math-science course at Fort Hays State
University, researchers discovered that in final projects, “students included
mathematical tools in their proposal for all of the laboratory activities... This was
all the more remarkable because of the commonly-reported math-phobia among
non-science majors.... The structure of the course appears to have helped students
connect science to their personal understanding of the world” (Hohman, et al.,
2006).

This is an essential finding, since “Universities are increasingly called on to train
scientifically literate students capable of addressing complex global
problems”(Myers & Haynes, 2002). But it will take equally complex strategies to
accomplish this. One of these strategies can be interdisciplinary teaching.

The purpose of such interdisciplinary education is to create multiple neural
pathways to the target information (Caine & Caine, 1991), thus "anchoring" new
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ideas to old knowledge (Bransford, et al., no date). When there are multiple routes
to stored information in the brain, students have a greater ability to sift through and
finally retrieve that information, so the idea is to provide many opportunities to do
so. Essentially, “the degree to which something is retainable and usable depends
on the ability to form associations and networks of associations”(Myers & Haynes,
2002).

So educators can tap into students’ life experiences with the environment, common
chemical reactions, transportation, music, art, literature, etc., to help them better
understand science (and other subjects) as it applies to their lives. Since “all
questions become interdisciplinary when applied to the human condition” (Myers
& Haynes, 2002), interdisciplinary teaching strategies will always be needed for
teachers to address the increasingly complex questions our students ask, as well as
those we ask of them.

An additional benefit to interdisciplinary teaching comes to the instructors
themselves. In the ORDER program cited above, the “teacher-scholars” reported
that this experiment had “provided them with invaluable teaching experience that,
because of the subject matter, allowed them to think more clearly about their own
research and its significance to the larger scientific community” (Sales, et al.,
2006).

Partly for these reasons, the Canadian government committed $285 million to the
University of Alberta for building The Centennial Centre for Interdisciplinary
Science, which will be one of a few of its kind in the world to house
interdisciplinary science research teams in one facility. In our own country,
Harvard is expanding its programs to include interdisciplinary science as well.

The dilemma arises, however, as to how we should teach such courses, and with
what materials. Most of us do not have the time, resources, or a curriculum-writing
team at our disposal to design an interdisciplinary astronomy course or multi-
faceted, interdisciplinary science presentation. Clearly there is a need for sources
of both broad content knowledge and effective instructional strategies if we are to
successfully reach astronomy learners whose complex questions extend beyond the
field of science.

Interdisciplinary Astronomy Teaching Strategies
Students not only want to see practical applications of science, they want to
understand how it relates to what else they already know. This idea has a basis in
neurology (Myers & Haynes, 2002), as noted above. When the brain is given new
pieces of information, it seeks to make connections, or associations to existing,
stored data. So, by integrating disciplines other than astronomy into lessons,
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instructors can facilitate the “anchoring” of new knowledge for students. Since
everyone has different background experiences though, instructors will have to
increase their teaching repertoire by adapting the content, rules, and strategies that
govern many other, (often non-scientific) disciplines.

In the following pages, examples will be provided from several different
disciplines, so that, at the end of this workshop you will be able to teach using at
least one of them, and you will have seen how the rest are used by other workshop
participants.

Many of the strategies discussed in this workshop come not only from specific
subject disciplines, but also from the wide body of educational research in this
country and abroad, where both quantitative and qualitative investigations on the
effectiveness of teaching techniques have been conducted over several decades.
(For more, see The Handbook of Research on Teaching (Richardson, 2001) now in
its fourth edition. It is a thousand-page reference and review of research on
teaching, evolving research methodologies, and diverse conceptual frameworks.)

These strategies will be most effective when the instructor establishes a learning
environment wherein students know they’re responsible to take an active,
investigative role in the education process.

So generally, at the start of semester, have students consider the following
questions: “What is science?” and “What isn’t science?” Follow up with the
discussion of “What can science do? and “What can’t it do?” These discussions
should prompt big questions about life, and students will get a chance to identify
which questions science can answer most authoritatively, and which others are of
either an emotional or metaphysical nature.

The tone of such an inquiry-based class can be unsettling for students, who have
been conditioned to listen but not interact in many courses. But active, student
inquiry is usually quite appreciated in informal educational settings, where the
desire is to interact on both academic and social levels with other learners. In
interdisciplinary classes, at the intersection between several fields of study, there
are many directions in which to take an investigation. Consequently, “how to
decide what to do when all choices are open, and how to make sense of what you
have done, is the ultimate challenge for any inquiry” (Levenson, 1994, p. 221).

These examples of interdisciplinary teaching strategies are intended to help
instructors guide their students through the complexities of scientific inquiry in the
study of astronomy.
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“To understand is to discover... A student who achieves a certain
knowledge through free investigation and spontaneous effort will later be
able to retain it: He will have acquired a methodology that will serve him
for the rest of his life, which will stimulate his curiosity without the risk of
exhausting it. At the very least, instead of having his memory take priority
over his reasoning power... he will learn to make his reason function by
himself and learn to build his own ideas freely. The goal of intellectual
education is not to know how to repeat or retain ready-made truths. It is in
learning to master the truth by oneself at the risk of losing a lot of time in
going through all the roundabout ways that are inherent in real activity.” -
Jean Piaget, 1973








