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The DASH Program: Beginning Experiences of the Sciences,
Health Services and Technologies for the Elementary Classroom
Francis M Pottenger III

The Dcvc/op111c11tal Approaches i11 Science, Health and
Tecll11ology (DASH) program is the most recently developed
science product of the Curriculum Research & Development
Group (CRDG) of the University of Hawai'i. DASH brings
the working worlds of technologists and scientists into the
elementary classroom. By doing the things that have
historically occupied formers, engineers, veterinarians,
doctors, dentists, nutritionists, naturalists, astronomers,
meteorologists, geologists, physicists, chemists and
biologists, students build an understanding of technology,
health service and science. DASH provides teachers of
grades kindergarten through six with some 700 integrated
activities that engage students in constructing the concepts
and skills basic to our techno-scientific society. DASH
students entering secondary school are prepared for
laboratory and field science and are equipped with
knowledge of their own biology and the destructive effects
of drugs and disease.
Financial and intellectual resources for development of
the program have come from several sources. DASH was
launched in 1986 with funding from the University of
Hawai'i and the Hawai'i State Department of Business,
Economic Development and Tourism (DBED&T). The
National Science Foundation (NSF) began providing
additional funding in 1988.
The Hawai'i-based DASH staff work with a consortium of
universities to test, evaluate and adapt the program to local
requirements. These universities also help provide such
services as demonstration, teacher training, in-service
follow-up and evaluation. Their collaboration helps ensure
that DASH will continue to address the needs of students
and teachers well into the 21st century.
ORGANIC ENGINEERING APPROACH

Fundamental to work on DASH is an organic engineering
approach to curriculum building, teacher instruction,
classroom teaching, evaluation, administrator support,
parent involvement and professional d evelopment. DASH
developers recognize that successful program construction
and implementation must treat all these diverse processes as
a connected, dynamic whole. Ongoing long-term product
testing tied to continuing refinement is central to this
engineering methodology. Treating the d esign, development
and dissemination of DASH as an engineering problem

presents a set of criteria for determining the effectiveness of
work. By using engineering canons of validity, we, the
developers, are guided in their revision and modification by
answering the question, Do the products and services work
as intended and are they accepted by users and critics? To
date, the program has been well received and is in the
process of ongoing refurbishment as evaluational data come
from the field.
The engineering approach has given DASH the freedom
to select functional parts of several philosophical,
sociological, psychological and pedagogical theories
suggested by 30 years of research within the experimental
setting of the University L1boratory School and experience in
dissemination of progran\s in Hawai'i, the Mainland United
States, the Pacific Islands, Asia and Europe. Described here
are the derived models and assumptions that form the
framing constructs of DASH.
COMMUNITY MODELS

To provide authenticity to the students' experience, DASH
uses a model that depicts sciences and technologies as
knowledge-making and teaching-learning communities.
These are communities in which members are continually
instructed in newly found theories, techniques and products
by their colleagues.
Work of Students and Teacher

DASH students become researchers and inventor-builders
and the teacher becomes a research director and
technological manager. In these roles the teacher

•

creates the context for knowledge construction by
presenting stimulating questions and problems;

•

assures that necessary materials and equipment are
available;

•

causes the students to share their experience,
evaluate the work of the community and develop
agreement or consensus on perceptions; •

•

orchestrates the building of common explanations
and generalizations ancf

•

oversees the ongoing documentation of common
experiences and creations.
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The Teacher as a Leamer
In the operations of this model there are many situations
where the findings and responses of student researchers are
unpredictable. As in the professional worlds of technologists
and scientists, the teacher learns about science alongside the
student researchers as they jointly explore.
Included Communities of Study

Because terms "technology " and ''science- are variously
used in educational literature, it is important to specify what
communities are included in the DASH experience. They are
the technological and scientific communities referenced in
the current national standards literature (Project 2061 1989).
TcclmologiJ in DASH refers to the collection of human
endeavors that result in the production or providing of
goods, techniques and services. This collection includes the
communities of persons involved in engineering,
construction, agriculture, fishing, manufacture,
transportation, mining, health services, food service,
communication, computer services, journalism, sports,
dance and other practical and artistic enterprises.
Hcaltli refers to technologies that seek to provide services
and products for the bodily and mental well-being of
humans. These are the communities of people working in
medicine, public health services, mental health services,
pharmacy, sanitation engineering and related areas.
Science refers to that group of human endeavors resulting
in the inventing, testing and validating of descriptions and
explanations of phenomena. In this group are communities
of people involved with astronomy, botany, chemistry,
meteorology, physiology, physics, zoology and other
sciences.
Student Community Membership
DASH has been constructed to achieve the scientific
literacy goal of science for all students in public education
advocated in the national standards literature (Project 2061,
1989). Evaluation of the use of the program with students
ranging from the educationally challenged to the gifted
shows that the program meets this goal (Young, 1992).

Heterogeneous Community

As an enabling mechanism to include all students, DASH
encourages heterogeneous classroom organization. This
practice is founded on a large body of research on the
effectiveness of the heterogeneous classroom, experience at
the University Laboratory School and the developmental
characteristics of children who are intellectually able to
respond to the opportunities of a program at different ages

and under different stimuli. A heterogeneous classroom
community reflects the same variety of characteristics of the
people who contribute professionally to the sciences and
technologies.
Cooperative Leaming-Teaching Community

Further supporting the goal of science for all, DASH
classrooms are active scenes of students working in groups
to solve technology and science problems. The writings of
commentators on cooperative education strongly support
such organization of instruction so that students work
interactively, sharing talents and interests Oohnson and
Johnson, 1983).
The DASH classroom is modeled after work
environments of the communities of science and technology
where large research teams often work cooperatively on
common problems. These are environments where things
learned become things to be taught to others. In DASH,
successful knowledge construction is demonstrated in
teaching that knowledge.
CONTENT AND KNOWLEDGE CONSTRUCTION
DASH has been guided by the observation of Thomas
Kuhn that "cognitive ontogeny recapitulates scientific
phylogeny" (Kuhn, 1977). In other words, children's learning
of science, technology and mathematics follows in general
the same developmental sequence as the historical sequence
of original knowledge generation.

Use of Recapitulationism
DASH uses a broad interpretation of the historical
evolution of the foundational ideas and techniques to give a
logic for the selection and sequencing of curricular content.
The resulting DASH sequence of content and knowledgegenerating methodologies continues to be empirically tested.
Evidence indicates that the sequential order of DASH allows
students to reconstruct the founding principles of
technology and science (Young 1992).
In using Kuhn's notion of recapitulationism in a historical
search for content, it becomes evident that humans were
technologists making things thousands of millennia before
they became scientists describing and explaining. In the
beginning, technological methodology was simple and
direct-invent, build, and test to see whether the invention
works. For example, perhaps some early Homo s11pie11s
invented a way to make a meat chopper by chipping the
edge of a rock and then tested it. It worked and, with this
event technology began.
In the millions of years our progenitors used the
methodology of technology in their crafting of things and
inventing ways of interacting among themselves and with
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their environment, they created vast repertoires of
knowledge about responding to and controlling natural
phenomena. Over time this knowledge allowed them to
surmount devastating natural disasters and survive
extremes of climatic change. Capacity for problem solving
through invention is a part of our common inheritance and
inventing, making and testing are processes already well
practiced by children entering school. DASH utilizes this
previous experience and natural curiosity to start
kindergartners on their first schooled explorations of
phenomena.

creation of new methods of knowledge making.
The first-documented sciences show the use of two
descriptive methods: the first involved observing and
describing; the second, experimental testing and describing.
Then, twenty-five hundred years ago, the explanatoryhypothetical method of the Greeks was developed and only
five hundred years ago, the hypothetical-experimental
method was introduced. As a credit to their power, all these
methods are used today by scientists.

First Technologies

Because of the common sense structure-question, test
and describe-of this basic experimental method, it is
difficult to assign a time to its emergence. It surely
developed long before written language, side by side with
technology as a satisfier of curiosity. Despite the primitivity
of the method, much of the testing of ideas in science is still
of this nature. This form of experimental testing may be
driven by hunches, observation, or simply wanting to know.
Experimentation is often almost completely defined by the
questions asked and the answers are descriptive of what
happens. For example, the question, What will happen if we
put ice on a hot plate? can be answered by putting an ice
cube on a hot plate and observing what happens. To answer
Do the stars circle the celestial pole? we need only to watch
the polar night sky and see what happens. DASH often calls
upon this basic method by simply asking students to test
their ideas.

In the history of our species, the first technologists
directed their efforts at survival-attending to basic
biological needs. Even today much technological effort is
channeled into our struggle for survival. As a result, DASH
has given first emphasis to the technologies that secure
potable water and clean air, provide nutritious food and
attend to sanitation, body protection, wayfinding and
communication.
First Sciences and the Descriptive Method

Accounts of early naturalists and'the tablets of priestly
astronomers of Mediterranean and Middle Eastern
civilizations indicate that in its beginning efforts, recorded
science was primarily descriptive. Today whole fields of
science are descriptive and classificatory in their mission.
The first descriptive sciences included nature study,
astronomy and meteorology. Because these areas of study
still provide dramatic, regular and immediately observable
phenomena that young students can analyze, this is where
DASH begins its science focus.
Early sciences provided descriptions and predictions that
were useful to improving survival technologies. For
example, astronomy gave prediction of seasons, eclipses and
ways of telling time. Nature study described the relationship
of springs and the flow of water to rivers, the behavior of
animals and the growing places of plants. Meteorological
study provided ways of predicting and preparing for storms.
These kinds of connections and many more emerge in
DASH.

Knowledge-Making Methods of Technology and Science

The general method of knowledge making in technology
by inventing, making and testing has changed little over the
millennia. This robust methodology has enabled the
invention of the host of goods and services that have
characterized human societies through time. By contrast, six
thousand years of the records of science show progressive

Basic Experimental Method

Explanatory-Hypothetical Method

Since at least the time of the Greeks, philosopher-scientists
have attempted to understand and explain how the things
around the m work. This attempt at explanation often
resulted in seve ral hypotheses for a single phenomenon. A
community of peers judged these hypotheses on the bases of
logic and reasonableness. In the case of astronomical
hypotheses, the most logical syste m of reason, mathematics,
was often used to adjudge truth of a hypothesis. Scientists
now recognize that there is no surety in any explanation;
there is only agreement that an explanation is or is not
reasonable. Though a reasonable hypothesis may tum out to
be incorrect, it is still more powerful than an unreasonable
hypothesis, and the criterion of reasonableness provides a
first screening for any new untested hypothesis. Many
discussions in DASH rely on the spontaneous invention of
hypotheses and group analysis of reasonableness.
Explanatory-Experimental Method

Since the time of Galileo the physical and later the
biological and earth sciences have relied upon the
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explanatory-experimental method for testing explanations
because it gives more surety of correctness than the
explanatory hypothetical method alone. The explanatoryexperimental method requires that a hypothesis or
suggested explanation be of a form that allows testing. An
explanation that a rock is dislodged from the foce of cliffs by
the will of Odin cannot be tested because one cannot know
Odin's will. To hypothesize that it can be dislodged by
expanding freezing water can be tested and an answer of
"yes" or "probably it can" or "no" or "probably it can't" will
result.
In using the explanatory-experimental method, an
experiment is invented that will give predicted results only
if an explanation is correct. If on running the experiment,
results are found to agree with the predictions, there is
tentative validation of the explanation. The results are
further screened on the basis of reasonableness and how
well they support or deny the original explanation. The
canons of explanatory-experimental science are complex,
including consideration of sampling methods, cause and
effect, deductive and inductive logic and the need for public
scrutiny of results.
Classroom use of the explanatory-experimental method
requires that stude nts have well-developed logical and
language abilities. These abilities are sufficiently evident in
elementary students by grade 4 to initiate testing
explanation by predictive experimentation.

writers, graphic artists, bookkeepers and sales personnel and
extensively use their already developed mathematical,
language arts, social studies and graphic arts skills. In the
everyday work of DASH, language arts skills are essential to
all listening, speaking, record keeping, written reporting and
reading of research literature. Mathematics skills and written
reports are inseparable from data collection, analysis and
explanation.
LEARNING
DASH has used theories of constructivist psychology to
guide the structuring of its content and pedagogy and
incorporates the following assumptions into delivery of its
activities:

•

Leaming is a process of personal construction of
knowledge from experience and reflection.

•

New knowledge is constructed when preexistent
knowledge is reformulated or when it is joined
with new information.

•

Sensory data are actively selected, interpreted and
connected through inherent and learned
mechanisms.

•

Emotion, import, interest and curiosity all play a
role in selecting what sensory information will
become input into new knowledge construction.

•

Construction of new knowledge may result from
involvement with events in the natural environment,
engagement with experience deliberately organized by
another human, or from insightful connection of
information already in mental storage.

•

Construction of knowledge from experiences
deliberately organized by another human is learning
through teaching.

Integration
DASH integrates or connects the content of the sciences
and technologies. For example, knowledge of the parts of the
flower and the history of developing fruit leads students to
artificial pollination, a common practice in agricultural
technology. Knowledge of levers provides explanation of the
way a balance works and guidance in how to improve the
building of more sophisticated balances. Studies of animals
provide the basis of a medical view of human reproduction
and general body maintenance.

Instrumental Use of Knowledge

Multiple Intelligences
Integration with other subjects of the school curriculum
also occurs in DASH. Mathematics, language arts, graphic
art and social studies content and techniques are used
instrumentally throughout DASH. Though DASH uses
special techniques not always appearing in a subject matter
area- for example the mathematical Pythagorean technique
of making equal divisions of a line-it does not attempt to be
a mathematics program. It does, however, instrume ntally
e mploy and thereby reinforce use of mathematical
knowledge. In learning about the technology of the
supermarket, students become bankers, newspaper ad

DASH has been influenced by the theory that humans
have multiple intelligences (Gardner, 1987). Our experience
with DASH students reinforces the observation that
individuals respond with different degrees of success to
problems requiring language, mathematical,.musical,
kinesthetic and spatial intelligences. We have found that
creating situations that appeal to several or all of these
intelligences improves the quality of products that indicate
student understanding. Further, DASH activities provide for
group interaction and individual reflection time to

8 / EDUCATIONAL PERSPECTIVES

accommodate the interpersonal and intrapersonal
dimensions of intelligence. DASH activities encourage the
development of all intelligences rather than relying on one
preferred intelligence.
Misinterpretation

It has been noted that many of today's scientific
explanations will at some later point be counted as partial or
complete misinterpretations. So it has been throughout the
history of science. The term "misinterpretation" is used here
in preference to the term "misconception" to convey the
active nature of knowledge making rather than the more
inactive connotation of misconception as something
possessed or passively acquired.
DASH recognizes that ideas once formed are often
difficult to change, particularly if they are based on
commonsense observation and if they have a functional
predictive power. Further, science explanations accepted
today are often counterintuitive and require construction of
models for which evidence is based on the logic of potential
consequences rather than immediate observation. For
example, our present Copernican-inspired model of celestial
bodies defies the observation of the movement of these
bodies in the heavens which produces the illusion of earthcenteredness and it makes paradoxieal such common terms
as "sunrise," "sunset," and "transit of the sun and stars."
DASH assumes that teacher or textbook denial of
observation and common sense causes students to be less
inclined to think creatively and more inclined to tum to
authority. To preserve their desire to think independently,
students must come to reconstruct their own normalized
explanations, albeit with influence from the teacher and their
classroom-peer community.
Reconstruction of Misinterpretations

In dealing with reconstruction of failed common sense
ideas, DASH finds guidance in Kuhn's historical account of
the breaking and making of explanatory paradigms (Kuhn,
1962). Kuhn observed that reconstruction can occur when
experience creates arresting anomalies that challenge
accepted explanation. Such challenge may result in the
consideration of new or resurrection of older hypotheses
that try to solve the problem of the anomaly. Acceptance of
an alternative hypothesis may grow over time as the
alternative is found useful.
DASH initiates reconstruction in much the same way. It
uses
• anomaly, or discrepant events, challenging existing
knowledge,
•

structured experience supporting reformulation of
explanation,

•

the influence of peers who become pledged to a
new explanation,

•

the normalizing Socratic probing of the teacher and

•

new inquiry contexts that reinforce the reconstruction.

At the start, restructuring is often an uneven process of
partial acceptance, but with repeated successful application
of the new explanation, acceptance becomes general.
Reinforcement of Concepts and Skills
DASH regularly reinforces concepts and skills to solidify
them and to make their use automatic. To ensure this, DASH
activities employ a series of techniques such as early use of
newly acquired skills in fresh contexts, spiral revisiting of
content within and between grade levels, and mnemonics in
the form of doggerel, songs and aphorisms.

Connected Knowledge

Because research indicates that students best construct
knowledge when experiences are connected, DASH activities
are sequenced within and between grade levels to create a
web of associated concepts and processes. To further support
connection, DASH uses such techniques and devices as
concept mapping, personal Science Record Books for
recording observations, the Wonder and Discover Book for
recording things to be explored, the Connections Book for
recording associations with experiences in and out of school
and the Working Dictionary for recording operational
definitions.
Working Dictionary

In the knowledge-constructing environment of the
classroom, misinterpretations and incomplete and incorrect
definitions will be made. Some may even come from the
teacher. In DASH it is understood that interpretations and
definitions are subject to later reinterpretation and
modification. The Working Dictionary facilitates this
reinterpretive process. As definitions are suggested, they are
recorded and kept for later review and modification. For
example, an early definition of moonlight as the glow from
stored-up sunlight will eventually be normalized by the
classroom community to a definition of moonlight as the
light reflected from the sun.
Records of Leaming

As scientists and inventors keep notebooks of
observations and ideas, so DASH students keep their
personal Science Record Books. In addition the DASH
Leaming Calendar is kept as a community record, a daily
account of activities and findings and a repository of data of
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long-term research on weather and astronomy. In most
classes the calendar is kept on a continuous roll of paper or
on folded computer paper to show a longitudinal history of
events and learning.
Long-Tenn Student Research
DASH has many long-term research projects, several of
which begin in kindergarten and are carried through to the
sixth grade. These include studies of decomposition of
matter, student growth and development, local and national
weather, and the movements of the, sun, moon and planets.
Cumulative data are regularly analyzed. Ideally, the Science
Record Books, Working Dictionary, Wonder and Discover
Book and the Leaming Calendar are kept from year to year
as a data base for these continuing projects and as records of
intellectual progress.

Learning Resources

Technology and science rely on measurement of length,
volume and mass, and DASH students invent and construct
tools to make these measurements. In addition, students
invent and build almost all the devices needed in DASH
activities ranging from watering systems to hydroponics
systems and wheels and axles to motors. They use recycled
materials and common supplies such as paper clips, rubber
bands, tape and glue that are usually part of the standard
inventory of the classroom. In inventing and constructing
measuring tools, DASH students become aware of the power
and limitations of measurement in empirical science. Most
importantly, they find they can invent and make functional
tools and devices on their own. Because of the emphasis on
independence and self-sufficiency through making, the
science kit for DASH is filled with saws, hammers, miter
boxes, pliers, screwdrivers and rolls of duct tape rather than
prefabricated equipment.
As part of becoming independent in their search for
knowledge, students regularly use a wide range of other
resources. These include newspapers, standard reference
works, almanacs, field guides, science magazines,
videotapes, TV broadcasts and computer networks. Experts
are regularly called on to help students connect what is done
in the classroom with the adult work world.

Self-Evaluation

Our research at CRDG indicates that of all the parties
(students, teachers, parents and others) involved in the
teaching~leaming process, students have the most nearly
complete sense of their own state of learning. DASH
therefore advocates that students share their personal
evaluations with teachers. To this end, the program uses a
Concept and Skill Inventory that helps students rate their
own performance. The rating scales run from "no
understanding of the concept'· and "no use of the skill" to
•·can teach someone else the concept or skill."
In DASH, demonstrated ability to teach is considered to
be the highest level of understanding. Being able to teach a
concept or skill operationally defines excellence in learning.
Because ~,an teach someone else" is an operational claim, it
can be tested by simply requesting the student to "please
teach me."
Trust and Self-Evaluation
DASH teachers are advised that in sharing self.
evaluations a new relationship of trust must be established
between the teacher and students. Testing has always put a
premium on hiding deficiencies from the tester; selfevaluation puts a premium on sharing one's deficiencies and
gives the students a way of asking for help. Self-evaluation is
an act of hope that must be honored and should alert
teachers that additional experience is needed.

TEACHING

The technological-scientific community model used by
DASH presents teaching as an active and intensive function

to be shared with students. Though the burden of
knowledge construction is on the student, it is the teacher
who creates the environment or contexts that enable
knowledge making. DASH assumes that as in the modeled
professional communities, the student researchers'
construction of personal knowledge is continually shaped by
external agents.
DASH Teaching Model

STUDENT EVALUATION

Ongoing evaluation of the products, concepts and skills
of students is fundamental to the technological-scientific
community model of teaching. DASH activities can readily
be evaluated because of their sequential and incremental
structure, their open-endedness and their resulting products.
These products naturally lend themselves to portfolio
assessment.

DASH uses a four-step model that casts the teacher in the
role of manager-director.

Step 1. Assessment. The teacher analyzes the background of the student researchers to determine what, if any,
adjustment is needed in the normal delivery of a new
problem to ensure high probability of the students' finding a
solution.
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Step 2. Exploration. The teacher poses the problem
context and has the student researchers explore its
boundaries.
Step 3. Application. The teacher assists the student
researchers in applying previously learned knowledge to
construct problem solutions.
Step 4. Explanation and Generalization. The teacher
aids the student researchers in testing and validating newly
constructed knowledge and generalizing it through
connections.

Though not all activities will involve all of these steps,
when they are all used they provide the sequence
Assessment-> Exploration-> Application ->
Explanation and Generalization

The students' application of previous learning to the
making of new knowledge is the heart of the model. In all
steps except assessment, it is the student who is the primary
actor. The teacher takes the roles of facilitator and Socratic
questioner.
Equity and Teaching

The national standards literature reflects a deep concern
for equity and full inclusion of males and females and
students of all ethnic groups in the school's curriculum
(Project 2061, 1989). Studies in science education indicate
that inequity results from differences in experience
associated with gender and ethnicity, emphasis on
individual performance to the exclusion of group work and
reliance on linguistic and mathematical delivery modes.
Also implicated are differential teacher expectations and
treatment of students rooted in preconceptions about gender
and ethnicity.
In DASH, a shared knowledge base is constructed by
introducing students to a common authentic experience of
science and technology starting in their first days in
kindergarten and regular, intentional drawing on outside-ofschool observations and reflections into the dialogue of the
classroom. Building structures and devices, caring for insects
and reptiles, cooking, making stone tools, recording data
and working out the mathematics of levers are only a few of
the activities shared by all in DASH.
DASH reaches Polynesian, Southeast Asian, American
Indian and other children who come from group-oriented
cultures through activities that require cooperative group
interaction. DASH gives inner-city, English as a Second
Language (ESL), and other students with impoverished

language skills a chance to construct science knowledge
while they are learning the arts of listening, speaking,
writing and reading. Though activities are enriched by
recording (which can be done pictorially or in one's native
language) and by listening and speaking (deficiency in
which can be overcome through demonstration), the soul of
DASH is in the community experiences of observation,
building, drawing, graphing data, and manipulation of tools,
objects and models. It is out of these latter experiences that
knowledge is constructed while waiting for language to
develop.
Shifting the emphasis from reading, memorizing, reciting
and calculating to working with phenomena tends to change
teachers' expectations. Most elementary teachers have not
worked with students using a hands-on science program. As
a result, they come to this experience with fewer
preconceptions about students' potential performance than
they do when science is taught as part of a reading program.
New DASH teachers have many surprises awaiting them
when, for example, girls, who develop fine motor skills
before boys, are the first to master hammers and saws or
when a nonreader emerges as an outstanding inventor.
Ethnicity and gender become almost meaningless indicators
to anticipate the performance of students when the
program's focus is hands-on activity. DASH institutes
awaken teachers to the traps of inequity common to
traditional science experience and prepare them for
reorientation of their thinking in a building and
investigatory classroom.
TEACHER INSTRUCTION AND SUPPORT
DASH recognizes that many elementary teachers have
minimal formal preparation in the teaching of technology
and science and fewer still have experience in engaging
students in the ways these enterprises function. Because of
this, all teachers new to the program are instructed in its
philosophy and classroom techniques as well as the content
sequence of the grade level in which they will use the
program. This is usually done in one- or two-week institutes
taken in summer or during the course of the teaching year.
Research by Joyce and Showers (1989) and Pottenger
(1977) indicates that it takes three to five years for most
teachers to adjust to a new program. DASH is testing and
modifying a series of professional development systems
designed and implemented to support teachers in their
formative years with the program. Techniques include
seminars over interactive TV, class visitations, and
consultations and coaching.

PARENT'S COMPONENT

Parents are major shaping forces in the lives of children,
and DASH recognizes the importance of their involvement in
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their child's education. To help align parent support of their
child's schooling, the program offers several different ways
for building involvement such as parent orientation, a
newsletter and activities designed to be carried out at home.
One of the great advantages of working with a
consortium of universities has been that partners have taken
on specific targets for development. Louisiana State
University (LSU) has developed a parent DASH orientation
institute. Partners at Carnegie Mellon University {CMU)
have taken on responsibility for development of a newsletter
series for parents. The newsletter, called DASH ON HOME,
provides inquiry extensions for parents to use with their
child and is designed for teachers to add notes about
upcoming school and classroom events. Teachers are urged
to be in regular contact with their parents since the home is a
place of natural reinforcement for DASH.
A number of DASH activities have a home component
because many things important to the classroom are also
part of the home experience. For example, the DASH
astronomy activities involve studies of the sun, moon,
planets and stars for all seven years of the program. To fully
develop the observational parts of this study, night
observation is necessary and the night sky is usually only
accessible in before- and after-school hours when students
are at home . DASH suggests that part of its alcohol, tobacco
and drug study be done through reports on newspaper
articles. Teachers are urged to bring parents into the
dialogue by having them go over articles with the ir child
before the articles are brought to school. Through this
vehicle, parents are made aware of the tenor of conversation
in the classroom and can use article review to establish a
channel of communication with their child on these ofte n
sensitive subjects.
ADMINISTRATOR'S GUIDE
An administrator's guide is being designed by partners at
CMU and the University of Northern Alabama (UNA). This
guide will help principals and directors of instruction assist
teachers in their first experie nce with DASH, orient pare nts
to the program and help in e valuating the effectiveness of
the program. Institutes for administrators are usually offered
at the same time DASH teachers are trained. The consortium
also provides consultative service to administrators as
needed.

content to adjust to environmental differences, the
opportunities of current events, the special requirements
imposed on schools and so forth. Further, DASH offers
consultation through its consortium of universities for
teachers needing assistance in localization.
SUMMARY
The DASH program brings experience of the working
communities of the sciences, health services and
technologies into the elementary classroom. This is a major
move away from static content delivered to the individual
student though a textbook. It is a move toward education
that authentically reflects the methods, concepts and
dynamics of the communities of those who make and
generate the knowledge of technology and science.
To bring about a change in practice of this magnitude,
DASH has used an engineering approach that treats the
multiple needs of cuniculum development, implementation
and professional capacity building as an organic connected
whole. Most important to DASH's success is the empirical,
engineering mindset of-its developers who have eschewed
single-theory allegiance in favor of a pragmatic melding of
the several influences of constructivism, multiple
intelligences, recapitulationism, cooperative education,
standards-based education and 30 years of research at
CRDG.
Over its ten years of development almost ten thousand
teachers have been instructed in DASH and the program has
been used with over three-quarters of a million stude nts
across the nation. The DASH collaborative research and
dissemination effort underway with its university partne rs
keeps refinement alive. The DASH approach to curriculum
design and dissemination is sufficiently different and
successful to suggest that it may offer a replicable mode l for
professional development and curriculum change in other
centers across the country.
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Weighing a chick using the student's own invented and
constructed balance.
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Making entries on the DASH Leaming Calendar, the
daily record of class studies.

