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This project will create an unprecedented Ocean Sciences Curriculum Sequence 
for Grades 3-5. In close collaboration and partnership, the Lawrence Hall of 
Science (LHS) at the University of California, Berkeley, the Jacques Cousteau 
National Estuarine Research Reserve, the Coastal Ocean Observation Laboratory 
(COOL), Rutgers University Institute of Marine & Coastal Sciences, and the 
Carolina Biological Supply Company will update, adapt, transform, and widely 
disseminate existing instructional materials from the LHS Marine Activities 
Resources & Education (MARE) and Great Explorations in Mathematics and 
Sciences (GEMS) programs. It is anticipated that this new Sequence will become 
the most widely used ocean-focused science education curriculum nationwide at 
the elementary level. The materials will provide teachers with a standards-based 
tool for teaching basic science using the ocean as a compelling integrating 
context. The materials will be grounded in current research on teaching and 
learning and designed to connect to the National Science Education Standards, the 
Ocean Literacy Essential Principles and Fundamental Concepts, and to a large 
sample of state science standards. The activities will be thoroughly pilot and field 
tested to ensure their effectiveness and applicability nationwide. The finished 
product will include print materials for teachers, with inquiry-based learning 
activities, student readings and data sheets, curriculum-embedded 
assessments, and commercially available materials kits that will allow the 
Sequence to be adopted by whole school systems and/or states. No comparable 
ocean sciences curriculum materials are currently available. 
 



Craig Strang, Project Director; Jacqueline Barber and Catherine Halversen, Co-Project Directors 1

Ocean Sciences Curriculum Sequence for Grades 3-5
A Proposal to the Office of Education, National Oceanic and Atmospheric Administration

Environmental Literacy Grants for Formal K-12 Education
Submitted by Craig Strang, Project Director (cstrang@berkeley.edu)

Jacqueline Barber, Co-Project Director (jbarber@berkeley.edu)
Catherine Halversen, Co-Project Director (chalver@berkeley.edu)

Lawrence Hall of Science, University of California, Berkeley

Project Description

Introduction
The Lawrence Hall of Science (LHS) at the University of California, Berkeley, in partnership
with the Jacques Cousteau National Estuarine Research Reserve (JCNERR), the Coastal Ocean
Observation Laboratory (COOL), Rutgers University Institute of Marine & Coastal Sciences,
and Carolina Biological Supply Company (Carolina Biological) propose to update, adapt and
widely disseminate existing published instructional materials from the LHS Marine Activities
Resources & Education (MARE) and Great Explorations in Mathematics and Sciences (GEMS)
programs.  This project will create an Ocean Sciences Curriculum Sequence for Grades 3-5 that
will become the most widely used elementary ocean sciences curriculum nationwide. The
materials will provide teachers with a standards-based tool for teaching basic science using the
ocean as a compelling integrating context. The materials will be: (1) grounded in current
research on teaching and learning, (2) connected to the National Science Education Standards,
the Ocean Literacy (OL) Essential Principles and Fundamental Concepts, and a large sample of
state science standards, and (3) extensively field tested and evaluated to ensure their
effectiveness and applicability nationwide.  The Sequence will include print materials for
teachers with inquiry-based learning activities, student readings and data sheets, assessments,
and commercially available instructional materials “kits” that will allow it to be adopted by
whole school systems and/or states as part of their regular, mainstream science programs. The
materials will provide teachers with essential tools for advancing ocean literacy and the work of
NOAA scientists. No comparable elementary ocean sciences curriculum is currently available.

Lawrence Hall of Science is the lead agency in the NSF-funded Center for Ocean Sciences
Education Excellence (COSEE)—California, and is one of the leading developers of inquiry-
based, reform-oriented science instructional materials in the United States.  LHS, COSEE,
NOAA, National Geographic Society and College of Exploration, led the effort to develop
Ocean Literacy: The Essential Principles of Ocean Sciences K-12.  LHS is also home to the most
successful developer of supplemental science instructional materials, GEMS, and the most
successful and longest running elementary marine science program in the country, MARE.  We
estimate that during their K-12 careers 20%-25% of all children in the United States use science
instructional materials developed by LHS.  Approximately 800,000 teachers and 12 million
students have experienced the 70+ GEMS instructional units. The proposed Ocean Sciences
Sequence will be a powerful companion to the recently published, NASA-funded GEMS Space
Science Curriculum Sequence.  GEMS offers professional development through an international
network of 70 Implementation Sites, with close to 3,000 GEMS Associates, (teacher leaders and
other educators who have undergone extensive professional development with GEMS staff). The
U.S. Department of Education’s Special Panel on Science and Mathematics Education has
recognized the excellence of GEMS (see www.lhsgems.org).  MARE is a whole-school,
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interdisciplinary marine science program that works with over 700 elementary and middle
schools nationwide. Regional MARE Centers provide professional development for teacher
leaders and whole school faculties on the use of MARE curricula.  MARE curriculum is
designed to promote deep conceptual understanding of marine science concepts by incorporating
engaging inquiry-based activities into coherent, standards-based units that build from year to
year.  MARE schools hold an intensive ocean immersion event (Ocean Weeks or Ocean Month)
each year during which the entire school focuses on interdisciplinary ocean studies.  MARE has
been recognized as a Promising Practice in Science & and Mathematics Education by the
Eisenhower Regional Consortia, U.S. Department of Education and the Office of Educational
Research & Improvement (ENC, 1995), and as an Idea That Works in Science Professional
Development by the Eisenhower National Clearinghouse (ENC, 1999).  MARE and GEMS will
provide ongoing professional development and implementation support to school districts
indefinitely once the Ocean Sciences Sequence in complete.

NOAA Jacques Cousteau National Estuarine Research Reserve (JCNERR) is located in
Tuckerton, NJ.  The Jacques Cousteau Education Center, which is managed by Rutgers
University, serves as the hub for outreach and education programs associated with the JCNERR.
This state-of-the-art facility is designed to serve K-12 educators and coastal decision-makers.
JCNERR is home to the Long-term Ecosystem Observatory (LEO) 15 and the Rutgers
University Coastal Ocean Observation Laboratory (COOL) at the Institute of Marine & Coastal
Sciences .  The JCNERR and the COOL will provide scientists and educators to the project who
will lead the effort to ensure scientific rigor.  NOAA scientists associated with JCNERR and
COOL including NOAA scientists from the Weather Service, NMFS, and Sea Grant will provide
content and insight into current ocean and estuarine science as well as access to ocean observing
systems data for inclusion in the Ocean Sciences Sequence.

Rutgers, the State University of New Jersey, Institute of Marine & Coastal Sciences is the
lead agency in the NSF-funded Center for Ocean Sciences Education Excellence—Mid-
Atlantic (and the proposed COSEE—Networked Ocean World).  COSEE—Mid-Atlantic is
nationally recognized for engaging scientists in education and public outreach endeavors.
Rutgers University is a pioneer in the use of ocean observing systems for both research and
education and is home to the Coastal Ocean Observation Laboratory (COOL) and the COOL
Classroom. COOL provides the project with access to scientists from NERRs, Weather Service,
NMFS and Sea Grant.  More information about the COOL Classroom can be found at
http://www.lawrencehallofscience.org/mare/sequencedocs.html.  Rutgers also operates the
largest and longest running Regional MARE Center outside of LHS.

Carolina Biological Supply Company is the instructional materials kit producer for GEMS, and
publisher of GEMS Core Curriculum Sequences.  On this project, Carolina will provide financial
support for the development and shipping of the instructional materials kits to be used in the
extensive national field testing of the Ocean Sciences Sequence.  Carolina Biological will be
responsible for nationwide marketing, sales and distribution of published materials and kits that
result from this effort.  Carolina is a leading distributor of science kits, live organisms, and
curricula, with many years of experience serving educators and scientists nationwide.
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Project Objective and Expected Outcomes
The objective of this project is to develop and publish an inquiry-based Ocean Sciences
Curriculum Sequence for Grades 3-5 to be incorporated into a comprehensive science program.
NOAA materials have focused almost exclusively at the secondary level.  Without materials at
the elementary level, however, students may not be prepared to engage with these higher-level
ideas. The Ocean Sequence will be commercially available and disseminated across the country
by Carolina Biological, and through extensive existing teacher and school networks associated
with the LHS MARE and GEMS programs, the National COSEE Network, Rutgers University,
the NERR system, the Sea Grant Educators Network, and the National Marine Sanctuary system.
The anticipated outcome of this project is that thousands of elementary teachers across the
United States will for the first time use ocean sciences to address their state science standards
and link them directly to the Ocean Literacy Essential Principles. Teachers, especially at the
elementary level, need high quality, “educative” instructional materials that help them to increase
their content/pedagogical content knowledge at the same time that they provide learning
experiences for their students (Davis and Krajcik, 2004; Schneider, 2000). The materials will
provide teachers with essential tools for advancing Earth systems science and ocean literacy.
These materials will also provide proof-of-concept that content about the ocean can be
incorporated into pre-college education in ways that enhance student learning, address academic
science standards, and build positively on the existing instructional programs. They will serve as
a model for the development of future ocean and Earth systems science materials and programs
for other grade levels and audiences.

The Sequence will include approximately 24 class sessions, divided into approximately three
different topics aligned to science education standards and to the OL Essential Principles. The
materials will be designed to serve as a substantial portion of the science curriculum (~8-12
weeks) within one grade, or as shorter units in each of three grades (2-4 weeks).

Curriculum Sequence presented across several grades:
Grade 5 Unit 3
Grade 4 Unit 2
Grade 3 Unit 1

Curriculum Sequence presented all at one grade level:
Grade 5 Unit

1
Unit

2
Unit

3

The Ocean Sciences Sequence will serve as a supplement to a district-adopted science program,
but will be comprehensive within the discipline of ocean sciences at the target grades.  It will
provide opportunities to learn foundational concepts like structure-function, adaptation, or
habitat within an ocean science context. The Ocean Sciences Sequence will be available to
individual teachers, but also will be suitable for adoption on a large scale by school systems.
The materials will specifically benefit English language learners by (1) incorporating research-
based English language development strategies, and (2) utilizing students’ primary language
skills whenever possible.  All student materials will be available in English and Spanish.
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Rationale
Among all disciplines of science, ocean/marine/aquatic sciences are inexplicably and
idiosyncratically underrepresented in K-16 education.  Concepts and topics about the ocean are
infrequently taught in K-12 schools, and rarely appear in K-12 instructional materials, textbooks,
assessments, or standards (McManus, et al., 2000).  This is true despite the fact that the expanse
of ocean under U.S. jurisdiction is greater than its total land mass and over half the U.S.
population lives within 50 miles of the coast.  The ocean provides commerce, trade, mineral
resources, much of the oxygen we breathe; it hosts great biological diversity and harbors vast
medical potential (USCOP, 2004).  The result of leaving the ocean out of the K-12 curriculum
has been predictable.  While Americans are expected to comprehend and respond to increasingly
complex issues like climate change, environmental pressures on coastal and marine resources,
and biotechnology potential within the ocean, we often do so with no more than a 6th grade
understanding of how the natural world works (Sarewitz, 1996).

Little attention has been paid to educational research on teaching and learning of ocean science
concepts.  The few studies that have occurred reveal that students, even living in coastal
communities, have little exposure to or knowledge of the ocean environment (Brody and Koch,
1989-1990).  Brody and Koch (1989-1990) report that more than 86% of the elementary, middle,
and high school students in their study in Maine lack many of the concepts essential to
understand ocean science and ocean resources. Students in this study held robust misconceptions
that would significantly impact their ability to make informed decisions about marine resources.
Few students knew the role of nutrients in ocean ecosystems and at least 50% believed that ocean
resources are limitless.  Brody (1996) reported a comparable lack of conceptual knowledge and
adherence to misconceptions amongst similarly aged students in the state of Oregon while
Ballantyne (2004) found that students in South Africa had similar difficulties, such as difficulty
understanding sources of salinity, wave propagation, and human impacts.

Public opinion surveys have documented an analogous lack of knowledge associated with robust
misconceptions.  The Ocean Project (Belden, et al.,1999) found that 46% of Americans surveyed
stated they did not know enough about the ocean to offer an opinion as to the health of the ocean.
A SeaWeb survey (1996) found that although many people believe the ocean is in need of
protection, most incorrectly think pollution is the greatest problem. Finally, Steel, et al., (2005)
report that of the 1233 citizens they surveyed, the average score on a short quiz about general
knowledge of the ocean was 2.23 out of a possible score of 5 points.  Americans have little
knowledge of the ocean, likely stemming from science curricula that lack ocean/marine content.

Our current educational system is defined by the goal of “alignment.”  In this context,
curriculum, instruction, and assessment are based on agreed upon standards.  Only rarely and/or
in small ways are ocean concepts addressed in most such standards.  The development of the
Ocean Literacy Essential Principles and Fundamental Concepts has begun to address this issue.
There is now agreement about what all people need to know about the ocean, and some states
and school districts are already taking steps to incorporate these principles and concepts into
revised science standards.  The next logical step in the reform process is to ensure that quality
instructional materials exist that can be used to teach the science standards of the future through
the compelling and relevant context of the ocean.  Even in advance of having ocean-specific
content added to science standards, it is critical to have instructional materials available to teach
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general science standards (e.g., evolution/adaptation, density) using examples that shed light on
the almost three-fourths of the planet that is covered by water.

The need for ocean-focused curricula as a central component for raising ocean awareness and
understanding was highlighted by the report from the U.S. Commission on Ocean Policy (2004):
Strengthening the nation’s awareness of the importance of the oceans requires a heightened
focus on the marine environment, through both formal and informal education efforts.  Curricula
for kindergarten through 12th grade should expose students to ocean issues throughout their
formal education, with the next generation of ocean scientists, managers, educators, and leaders
being prepared through diverse higher education opportunities…

Despite the lack of ocean science being taught in K-12 schools, there is a widespread and
commonly held perception that plenty of marine science instructional materials already exist, and
that we only need to do a better job of making them available.  Further investigation, however,
reveals a paucity of such materials.   We found no one comprehensive study or listing of ocean
science curricula.  A search of resources available via the Internet resulted in a large number of
“hits’ that yielded few inquiry-oriented, conceptually rich, hands-on ocean science materials.
This was particularly true when searching for materials appropriate for Grades 3-5.  A search for
“ocean science curricula” and “elementary” yielded approximately 783,000 results. However,
many of these items are duplicative, unavailable, or entirely site specific (e.g., particular to a
specific aquarium or setting).  The largest listings of available ocean science curricular activities
on the Internet can be found at The Bridge (www.vims.edu/bridge/) and at the Digital Library of
Earth Systems Education (www.dlese.org).  A review of the resources listed for Elementary
school revealed that many are limited to worksheets, content resources, images, some hands-on
activities or lesson plans which generally do not engage students in an inquiry-oriented approach
to teaching and learning.  These types of materials are more accurately described as “resources,”
or activities, and though they are often excellent resources, they in no way meet the definition of
coherent curriculum.  Teachers already committed to teaching ocean sciences find these
resources particularly helpful in supplementing units they already plan to teach, but such
resources do not promote the widespread teaching of ocean sciences by the uninitiated.

A search of the professional education databases, including the Educational Resources
Information Center and the PsychINFO databases, for the descriptors "marine education"
combined with "curricula" yielded 114 items.  Few of these items are appropriate for students in
grades 3-5.  More of these activities appear to contain inquiry-based pedagogy; however, none
appear as a sequence of activities that draws on the strengths of inquiry-oriented pedagogy and
incorporates hands-on activities.  Three major NSF-funded, reform-based elementary science
programs are widely used across the country: Full Option Science System (FOSS, developed at
LHS), Insights (Education Development Center), and Science, Technology and Children
(National Science Resources Center).  While the newest edition of FOSS uses an ocean example
of a food web and of adaptation (Grade 4) and addresses some ocean concepts in a Grade 5 unit
on Water, none of the three programs have even one unit or module devoted to the ocean.
Currently school districts or states interested in adopting inquiry-driven, activity-based ocean
sciences instructional materials have very few options for doing so.
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There are a few more in-depth curriculum materials available at grades 6-12 (e.g., NOAA Ocean
Exploration Curriculum, JASON, Hawaii Marine Science Study).  Most communicate current
research and follow expeditions.  Without continuous, consistent experiences at grades K-5,
however, students will never build a basic understanding of the concepts of ocean literacy—and
will be poorly equipped to benefit from excellent programs that exist for higher-level students.

What is an Ocean Sciences Curriculum Sequence?
Curriculum sequences are designed to provide teachers with pathways for guiding students
through specific, key content areas.  An Ocean Sciences Curriculum Sequence will combine the
vitality, flexibility and excellence of GEMS and MARE Teacher’s Guides with greater
coherence, scientific and educational depth, direct alignment to Ocean Literacy: The Essential
Principles of Ocean Sciences K-12 while connecting to state and national science standards,
systematic assessment of student learning, new learning technologies and informational student
readings in both English and Spanish.  Sequences can provide students with the kind of carefully
structured experiences, instructional support from teachers, and the opportunity for engagement
with the same set of ideas over a sustained period of time as called for in Duschle (2007).

The first GEMS Curriculum Sequence, focused on Space Science for grades 3-5, developed with
NASA partners, was recently published in 2006 by Carolina Biological. The Ocean Sciences
Sequence will be the second in the series, and will be a powerful complementary companion to
the NASA-sponsored Space Science Sequence. In the few months since the 3-5 Space Science
Sequence has been published, Carolina Biological has submitted it for adoption in the states of
Georgia and South Carolina, and in New York City.

Accountability and Depth
There is a growing climate of accountability in education.  Teachers are asked to demonstrate
how they know their students have mastered content described in standards.  Many teachers who
strive to be accountable attempt to address as many standards as possible in an effort to “cover”
the vast number of standards that exist.  Yet the findings of the Third International Mathematics
and Science Study (TIMSS) and other research studies suggest that such “coverage” may not be
the best strategy.  Related research indicates that focused and in-depth concentration on a
carefully selected and limited number of key topics yields significantly more authentic and
enduring learning than superficial coverage or survey of a large number of topics.

Even when focusing on standards-based content, achieving the “right” balance of depth and
breadth in a curriculum is a challenge, one that teachers are often left to struggle with on their
own.  The GEMS/MARE Ocean Sciences Curriculum Sequence will bring scientists and
educators together to suggest a pathway through the body of Ocean Sciences standards-based
content, bringing to bear expertise on content (which standards-based concepts are worth more
classroom time because they underlie essential understandings of a discipline) and learning
(which concepts need more classroom time and contexts for most effective learning by all
students because they are developmentally challenging to grasp).  The widely recognized need to
focus and deepen science instruction has gone universally unmet in the United States.  Ocean
sciences—because of their interdisciplinary nature and their intrinsic importance to
understanding the nature of our planet—are uniquely suited to provide a model for a new and
better mainstream science curriculum in America.  Developing focused and deep science
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experiences for students within a standards-based, inquiry-driven, research-grounded framework,
while taking special advantage of NOAA discoveries and technology, is at the core of this
proposal for the GEMS/MARE Ocean Sciences Curriculum Sequence.

Technology and Access to Data from Ocean Observing Systems
The use of technology in science and in our society at large has skyrocketed.  Access to
technology has also increased in schools, but appropriate use of technology tools in schools has
not increased commensurately, especially in elementary schools.  In part, this can be attributed to
the lack of comfort many teachers have in using such resources, the instability of technology
systems, and their haphazard maintenance.  However, another reason technology resources are
underutilized is that they are typically viewed as supplementary.  Teachers who do not have time
to teach their main program do not perceive they have time for supplementary experiences that
may even distract students from the “core curriculum.”  The learning advantages that can be
gained from technology must be integrated into current curriculum resources if they are to
become part of the core curriculum.  They must be viewed as crucial (Linn and Slotta, 2000; Bell
and Linn, 2000; Davis and Linn, 2000; Linn and Hsi, 2000).  For Ocean Sciences in particular,
the use of technology to access real data, modeling, and simulations can be especially powerful.

This project combines the special expertise with observing systems technology of the Cousteau
NERR/Rutgers University team with the special expertise in education and curriculum design of
the Lawrence Hall of Science.  We plan to conduct a pilot study of a groundbreaking technology
module for elementary students that will be embedded within the Ocean Sciences Sequence.

Development of an Ocean Sciences Curriculum Sequence
The Ocean Sciences Curriculum Sequence will draw from the solid body of research-based and
classroom-tested ocean sciences units in the GEMS and MARE series.  The units will be
sequenced, revised and refashioned into a curricular core for Grades 3-5, relying on new
development when determined necessary by the development team, which includes NOAA
scientists, a representative of the Sea Grant Educators Network and the National Marine
Sanctuary, teachers, assessment specialists, and curriculum developers.  We will add some
entirely new components including student readings, use of technology and real data from ocean
observing systems and an assessment system.

Development of the Content
The conceptual framework, the progression of concepts and the unit topics will be determined
through a thoughtful, multi-step process with input of scientists, in light of new research being
conducted on expeditions and through ocean observing systems and new educational research
about how children learn.  Here are some of the steps:

1. Initial Standards Study: We have already done an extensive standards study.  This
analysis and comparison of the National Science Education Standards, the science
standards of five states (California, Florida, Massachusetts, New York, Texas) and the
Ocean Literacy Essential Principles and Fundamental Concepts has helped us identify
which key standards occur in the greatest number of these states at each grade, 3-5.

2. Scope and Sequence Development: In April 2006, Lawrence Hall of Science and
COSEE—California, with support from NOAA and National Geographic Society, hosted
a three-day meeting of scientists and educators to begin development of an Ocean
Literacy Scope and Sequence for Grades K-12.  This companion to the Ocean Literacy
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Essential Principles and Fundamental Concepts will describe in greater detail how the
principles and concepts unfold and build in learning trajectories (or conceptual
progressions) in grade spans from K-2 to 3-5 to 6-8 to 9-12.  This Scope and Sequence
will be used to refine the standards study mentioned above. Work on the Scope and
Sequence has continued since last April and we have completed drafts for all of the K-2
and 3-5 Ocean Literacy Principles.  An sample scope and sequence for grade 3-5 for the
Ocean Literacy Principle 1: The Earth has one big ocean with many features, and
Principle 3: The ocean is a major influence on weather and climate can be viewed at
http://www.cacosee.net/sequence

3. Expanded Standards Study: When the work of this proposed project begins, we will
expand the number of states in our standards study to about 20 and will also include the
draft Scope and Sequence. Based on this larger sample, we will have a basis to consider
how standards, principles, and concepts for Grades 3–5 in all 50 states are likely to reflect
proposed sequence content areas. This will assist us in situating the Ocean Sciences
Sequence so it will be relevant and useful in as many states as possible nationally.

4. Content Determination: This analysis will be the subject of our first intensive planning
meeting, after funding is secured for the project, at which the entire development team
will make decisions about the content of the materials and the activities that will be pilot
tested the following winter/spring.

Development of the Materials
The Ocean Sciences Curriculum Sequence will be designed and pilot tested by a development
team consisting of LHS and Rutgers University science educators, classroom teachers and
NOAA scientists from the Coastal Ocean Observation System, the National Estuarine Research
Reserve, the Weather Service, and NMFS, and educators from the Sea Grant Educators Network
and National Marine Sanctuaries.  The Sequence will be tested in Bay Area classrooms in spring
2008 by the project team.  After revisions and additional development, the materials will be field
tested by over 75 teachers nationwide who will provide systematic feedback, critique the
curriculum, and provide examples of student work, including completed student assessments.
The field test will be conducted by some teachers teaching the entire Sequence at one grade level
and by other teachers teaching just one or two of the component units.  We will receive feedback
on the flexible use of the Sequence, ensuring that there is coherence across the entire Sequence
and that each component unit can stand alone apart from the Sequence.  Carolina Biological will
contribute the costs associated with purchasing, assembling and shipping the field test kits.  Field
test teachers will be recruited from the extensive GEMS and MARE Networks of teachers.
GEMS routinely has more teachers requesting to test materials than they have need for.  As is the
case in all GEMS trial tests, rather than receiving stipends, participating teachers will be allowed
to keep all the materials associated with the unit, and will be acknowledged in the published
version.  The final version of the Ocean Sciences Sequence will be available nationally as
Teacher’s Guides with accompanying Instructional Materials Kits from Carolina Biological. The
publisher will provide field testers with a free copy of the final version of the Teacher’s Guide.
The Ocean Sciences Curriculum Sequence will be comprised of the following components:

• Three Flexible Units of Study: The Sequence will include a teacher’s guide and a kit
containing materials for the students to engage in associated inquiry-based, hands-on
activities. Units will progress naturally and build upon prior knowledge.  Depending on



Craig Strang, Project Director; Jacqueline Barber and Catherine Halversen, Co-Project Directors 9

district standards and requirements, or other factors, some teachers may use these units
“horizontally,” that is, all together in a single grade during a school year’s course of
study.  Others may teach separate units “vertically,” in consecutive grades over two or
three years.  Each unit can also stand alone. Modifications and adaptations for these uses
will be outlined in the teacher’s guide. As desired, teachers may also choose to
supplement sequence sessions with extension activities included in the teacher’s guide or
with other curricula. This flexibility will allow for use of the sequence to address
standards at the grade level specified by varying state, district, and school requirements.

• Inquiry-driven Activities and Investigations:  Students discover first hand
(participating in inquiry-based activities and collecting data themselves) and second hand
(analyzing data sets from other students/scientists) evidence to support the big ideas of
science and ocean science.  These first and second hand experiences have been designed
in accordance with the latest research on human learning.  We will also provide
numerous opportunities to develop inquiry skills and abilities.  Students will develop
comprehension and inquiry abilities by asking and seeking answers to their own
questions, making observations and comparisons, using models and reading non-fiction
text, constructing evidence-based explanations, and engaging in reflection on what they
have learned.

• Science Readings: Selected short student readings will be integrated into the sessions,
designed to extend and deepen student learning of both science and literacy.  These will
provide real life historical examples of ongoing ocean exploration.  In each reading
emphasis is placed on how the scientist or the expedition advanced understandings by
providing evidence.  One of the most promising directions in this regard stems from the
work of Anne Marie Palincsar and Shirley Magnusson and is referred to as “secondhand
investigations” (Palincsar and Magnusson, 2001; Hapgood, et al., in press).  Students
analyze the data collected by others and compare it to their own first hand investigations.

• Assessment System: This Sequence includes a multi-leveled and systematic approach to
assessment, designed to gauge student learning and to inform teachers of how and when
to adjust instruction to ensure that students are understanding the content and gaining the
needed skills and abilities. The assessment backbone of the Ocean Sciences Sequence
consists of pre- and post- assessment tasks for each unit focused on science standards and
Ocean Literacy concepts. Pre-assessments provide teachers with information about
students’ prior knowledge to inform their instruction. Post-assessments measure student
growth related to student prior knowledge and relevant standards and concepts. The
assessment system also includes embedded assessments that occur throughout the units,
focusing on science inquiry skills, especially using models and making evidence-based
explanations, with scoring guides to assist teachers in gauging students’ progress.  We
will also identify “critical learning junctures.”  These are points in the curriculum
considered “critical” because a particular understanding or skill is necessary in order for
students to progress further in the unit.  At these points we use particular embedded
assessments to measure whether students have learned critical aspects of the content.
Depending on the results, suggestions are made to teachers to “Provide More
Experiences” for students so they can acquire the needed understandings/skills.
Assessments will be useful for instructional purposes as well as for evaluation and
accountability measures.
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• Access to cutting edge NOAA research and data from ocean observing systems:  We
will develop a pilot module within at least one of the units to help students access and use
real data from the Coastal Ocean Observation Laboratory and other observing systems.
For example, students might collect weather data at school, post the data and compare
their local weather to that occurring off their coast at the same time.  They can begin to
map and understand the role that “ocean weather” plays in influencing their local
weather.  This experimental module will be pilot-tested at the fifth grade level.  For
students unable to access real time data in the classroom, data sets will be provided.  We
will work with technical staff at NODC and NOAA line offices including Sea Grant and
National Marine Fisheries Service to identify existing data sources that can be entered
into a front-end data interface for inclusion in new instructional materials that incorporate
the near real time data.  This module will: model methods engaging students in inquiry
and authentic investigations; present a conceptual framework for both content and nature
of science; provide opportunities for transfer of knowledge to related areas, and include
animations and visualizations that will assist students and teachers to view and
manipulate data. We can use data from the NERR System Wide Monitoring Program
(SWMP) combined with NOAA’s interest in biological tracking programs such as the
NOAA funded stripertracker program (www.stripertracker.org) to create exciting and
engaging real time data lessons.

• Home Investigations: These engaging informal activities encourage parents and students
to learn together about topics and concepts that are being taught in the classroom.  They
might consist of small projects, “kitchen science” activities, short field trips or engaging
discussion prompts.

• Web-based Resources and Support.  MARE maintains an on-line support system for
teachers using the MARE program. The system consists of grade-level specific list serves
for teachers to exchange teaching ideas; a marine science resources data base to help
teachers find books, videos, posters, field trip spots, and speakers related to concepts they
are teaching. www.lawrencehallofscience.org/mare/oiresources/ We will update these
resources so that they fully support users of the Ocean Sciences Curriculum Sequence
and make them accessible through a specific web location designed for Sequence users.
Lessons and resources from the COOL Classroom (www.coolclassroom.org) will also be
available to users of the sequence.

Relationship to Other Ongoing NOAA Environmental Education Programs
Relationship to Jacques Cousteau National Estuarine Research Reserve: Rutgers University is
home to pioneer ocean observing systems technology. It is squarely within the mission of the
Reserve to develop and disseminate strategies and tools to educate the public about ocean
observing systems.  Though there has been great fanfare within the ocean sciences community
about the potential of access to real and real time data from observing systems to improve the
public’s understanding of NOAA science, the potential is, as yet, unrealized.  Many small-scale
efforts at the secondary and postsecondary levels show great promise.  This project will, through
the leadership of NOAA Cousteau Reserve staff and scientists, pioneer a prototype for large-
scale use of observing systems data at the elementary level.  Beyond the use of observing
systems data, this project provides a key opportunity for NOAA scientists to play a strategic and
essential role in shaping instructional materials that will be used by tens of thousands of teachers
to address ocean literacy at the elementary level.
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Relationship to Other NOAA Developed Materials: NOAA-developed curriculum materials have
typically been developed expressly to educate students and the public about NOAA science.
They address new discoveries, follow research expeditions, and highlight cutting edge
exploration using and understanding ocean-observing systems and other new technologies.  As a
result, NOAA materials have appropriately focused almost exclusively at the secondary
education level.  Learning Ocean Science through Ocean Exploration is for Grades 6-12, The
National Ocean Service’s Discovery Kits, Discovery Stories and Discovery Classroom are all for
Grades 9-12.  Without materials at the elementary level that provide basic, foundational
knowledge of the ocean as part of the mainstream science curriculum, students will not derive
the maximum benefit from later exposure to cutting edge NOAA science.  In fact, they may not
be prepared at all to engage with these higher-level ideas.  By necessity, curriculum materials for
Grades 3-5 will not be as directly focused on NOAA science, but they will provide the
foundational understandings that will lead to a deeper appreciation of the profound importance
and excitement of NOAA science.  The GEMS/MARE Ocean Sciences Curriculum Sequence
will fill a gaping hole in the NOAA and nationwide portfolio of inquiry-driven curriculum
materials.  These materials will build a national and ocean literate audience for all other NOAA
education and outreach programs.

Relationship to the Ocean Literacy Essential Principles and Fundamental Concepts Grades K-
12.  Though the Ocean Literacy Campaign is not a “program of NOAA,” NOAA was
instrumental in its success, credibility and community-wide appeal.  This project will create an
important and widely accessible tool for implementation of the essential principles and
fundamental concepts at the elementary level.

Relationship to the NOAA Education Plan
This project will address NOAA’s Education Goals in the following ways:
Goal 1: Promote Environmental Literacy by increasing understanding and use of NOAA data,
information and programs.  The content of the Ocean Sciences Core Curriculum Sequence will
be largely based on the Ocean Literacy Essential Principles and Fundamental Concepts
developed by NOAA and other partners.  More specifically, NOAA science will be incorporated
directly into the materials through the involvement of scientists from throughout NOAA.

Goal 2: Build NOAA’s capability to engage audiences and enable informed decision-making.
Existing NOAA curriculum materials, programs and resources almost all focus on middle and
high school students, thus NOAA is not visible among elementary educators, students or the
parents of elementary students.  The proposed project will fill a niche within NOAA and more
generally within the ocean sciences education community by engaging and informing elementary
students, teachers and families on a large scale.

Goal 3: Increase the number of people, particularly in underrepresented groups, who choose
education and careers supporting NOAA’s mission.  The materials proposed will be targeted at
large urban school districts, and will be designed specifically to engage English language
learners and other underrepresented audiences.  The MARE curriculum and program has a long
history of developing instructional materials that not only provide access to high quality science
for English language learners, but actually promote academic language development among
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English language learners by engaging them in inquiry-based science that is surrounded by
research-based strategies such as Specially Designed Academic Instruction in English.

Relationship to National Science Education Standards, State Science Standards, and the
Ocean Literacy Essential Principles and Fundamental Concepts

The challenge of building a curriculum sequence is to select a core of concepts that content experts
determine to be essential for understanding the domain, and to do so within the constraint of K-12
science standards, and to sequence these concepts in a coherent and compelling way that matches how
students learn. The model for development of the Ocean Sciences Curriculum Sequence is the
development process used for the GEMS NASA-funded Space Science Curriculum Sequence. Planning
proceeded as follows: The specific school needs for space science were gauged by an extensive analysis
of the frequency and grade-level appearance of space science content appearing in the National Science
Education Standards, AAAS Benchmarks for Science Literacy, and dozens of state science standards.
Working in that standards-based context, a panel of ten space scientists convened to make
recommendations of the most essential space science content for grades 3-5 and grades 6-8.  Based on
this input, the development team worked to select learning goals for each unit, and to sequence content
in a logical and coherent fashion. To provide both depth and breadth of space science content, and the
opportunity for deep development of critical inquiry skills over time: a) two different foundational
concepts were selected as the major content focus for each unit, and b) three inquiry-based learning
goals were selected to be the inquiry focus for all of the four units in both sequences. Guiding questions
were selected to drive inquiry in each unit, and across the sequences.

Space Science Sequence for Grades 3-5  (Total = 24 sessions)
Unit 1:
How big and how far?

Unit 2:
What shape is
the Earth?

Unit 3:
How does the Earth
move?

Unit 4:
How does the Moon affect
the Earth?

9 sessions 6 sessions 4 sessions 5 sessions
• Scale as related to size
• Scale as related to distance

• Earth’s shape
• Gravity

• Earth’s rotation
• Earth’s revolution

• The Moon’s phases
• Eclipses of Moon and Sun

• Scientist use models to demonstrate and explain how nature works.
• Scientific explanations are based on evidence from investigations.
• Critiquing and querying other scientists’ investigations are part of scientific inquiry.

In order to develop an ocean sciences curriculum sequence for grades 3-5, we have already
begun to identify major themes and concepts potentially related to the ocean that commonly
appear at these grades.  Textbooks and curricula developed by major publishers for national
markets are aligned with state standards in four key states: California, Florida, New York and
Texas.  For this proposal, we examined the National Science Education Standards, state
standards in those key states plus Massachusetts, and the Ocean Literacy principles and concepts.
We created a matrix of state and national standards for grades 3-5 and noted overlaps across the
various documents.  We clustered similar standards from the different documents into major
“themes.”  Table 1 details the grade level at which states we reviewed placed certain concepts
and topics in their standards.
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Table 1: Appearance of Major Scientific Conceptual Themes by Grade Level and
State Science Standards for Five States

Major
Themes

Inquiry
skills and
abilities

Explor-
ation/
technol-
ogies /
modeling

Simple
systems

Weather
and
climate

Ocean is
dominant
feature on
planet —
effects of
ocean

Earth
materials

Water
cycle

Processe
s that
change
the Earth
(e.g.,
erosion)

Adapt-
ations

Needs &
inter-
actions of
organ-
isms with
environ.

Life
cycles

Environ-
mental
steward-
ship

Re-
sources

Grade
3

TX, CA,
NY, FL,

MA

TX, NY,
FL

TX,
NY,
FL

FL, MA FL TX, FL,
MA

FL, MA TX, FL,
MA

TX, CA,
FL, MA

TX, CA,
FL, MA

FL,
MA

TX, FL TX,
FL

Grade 4
TX, CA,
NY, FL,

MA

TX, NY,
FL

TX,
CA,
NY,
FL

TX, FL,
MA

TX, FL TX, CA,
FL, MA

FL, MA TX, CA,
FL, MA

TX, CA,
FL, MA

TX, CA,
FL, MA

FL,
MA

TX, FL FL

Grade 5
TX, CA,
NY, FL,

MA

TX, NY,
FL

TX,
NY,
FL

TX, CA,
NY, FL,

MA

FL, CA TX, FL,
NY, MA

TX, CA,
NY, FL,

MA

TX, CA,
NY, FL,

MA

TX, NY,
FL, MA

TX, NY,
FL, MA

TX,
FL,
MA,
NY

TX, NY,
FL

TX,
NY,
FL

We used the results of this standards review to propose three hypothetical units (below) that can
be used to address standards by grade level.  For example, the concepts addressed in Why are
Wetlands Important? meet many of the standards in grade 3, while the concepts addressed in
What Lives in the Ocean? meet many grade 4 standards and How Does the Ocean Effect Our
Weather? meets many grade 5 standards. For a detailed look at how each hypothetical unit meets
state and national standards and the Ocean Literacy principles and concepts, see
www.lawrencehallofscience.org/maresequencedocs.html.  The hypothetical sequence is below:

Table 2: A Hypothetical Ocean Sciences Curriculum Sequence
Ocean Sciences Sequence for Grades 3-5  (Total = 24 sessions)
Unit 1:
What lives in wetlands and
why are they so important?

Unit 2:
What lives in the
ocean and why is
it so important?

Unit 3:
How does the ocean effect
our weather?

7 sessions 8 sessions 9 sessions
• Substrate determines

habitat
• Diversity of life

• Diversity of life
• Humans, ocean
are interconnected

• Ocean makes Earth
habitable

• Ocean effects weather and
climate

• Scientist use models to demonstrate and explain how nature works.
• Scientific explanations are based on evidence from investigations.
• Scientists make, record and communicate detailed observations of nature
This project will enable us to further expand the extensive standards analysis we have begun of ocean
science-related standards, and to work with ocean scientists to determine a core of essential ocean
science knowledge to include in this curriculum sequence.

The panel of ten scientist advisors to the Space Science Sequences unanimously urged the inclusion of
the structure of the Universe and extra-solar system objects in the 6th-8th grade sequence. They felt it was
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impossible to portray the breadth and currency of space science without inclusion of this content. We
decided to include it in the Space Science Sequence, even though very few states include standards
related to “beyond our solar system” at grades K-8. An advantage afforded by the sequences, is the
ability to include content in a modular yet sequential way. We were able to dedicate the 4th unit in the
6th-8th grade sequence to the topic of the scale and structure of the universe. We can offer state-of-the-
art resources about essential topics, and schools can pick and choose which units from to present. There
is a history of curricular decisions like these, influencing future standards. We plan to bring this forward
thinking approach to the development of the ocean sciences sequence.

Coordination with Project Partners and NOAA Entities
Project Partners:
Lawrence Hall of Science, University of California at Berkeley will lead and coordinate all
aspects of this project.  The LHS Center for Research, Evaluation and Assessment will serve as
assessment developer and project evaluator.

Institute of Marine and Coastal Sciences, Rutgers, the State University of New Jersey will
receive a subcontract to participate in aspects of the project, and to lead the development of a
proto-type technology module or activity to accompany the instructional materials.

NOAA Jacques Cousteau National Estuarine Research Reserve, the Mid Atlantic National
Undersea Research Program, and the COOL, managed by the Institute of Marine and Coastal
Sciences at Rutgers University, will provide NOAANERRS, NMFS, Weather Service and Sea
Grant scientists to be on the development team, to identify a conceptual framework for the
Curriculum Sequence, serve as content reviewers and give us insight into research in other
NERRS across the country.  NOAA JCNERR scientists will also assist in the design of the
technology module that will provide students with access to data from LEO 15.

Carolina Biological Supply Company, the publisher/partner of the LHS GEMS Space Sciences
Curriculum Sequence, is strongly committed to serving as the publisher/partner for the Ocean
Sciences Curriculum Sequence.  As stated in their accompanying letter of commitment:

With this letter we are confirming our continued support and desire to participate in the
development of the Ocean Sciences Sequence.  We have specifically agreed to assist in this
development effort by providing, at our expense, teacher guides and materials kits for all field
trial teachers, and agreed that we will provide a copy of the finished teacher guide to field test
teachers in recognition of their participation. On completion, this product would join the two
NASA funded curriculum sequences we have scheduled for release over the next year.

We work with publishers, like Carolina Biological, to leverage their national sales and marketing
capabilities and assure our materials reach the widest possible audience. The royalties from their
sale of the materials are reinvested in professional development and ongoing improvements to
the materials.  Without such distribution channels, our programs would not have such
widespread use.  As a public, not for profit institution, we are compelled to make the results of
our work widely available and have found that to ensure widespread dissemination a distribution
partner with extensive resources is necessary. We carefully steward our obligation to make
materials broadly available. Working with Carolina provides incredible value and leverage for
widespread, effective dissemination.
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Dissemination of Project Results
The completed Ocean Sciences Curriculum Sequence will be distributed widely using the
successful strategies that have worked in implementing and disseminating GEMS, GEMS
Kits, MARE, and other LHS programs. The developers and partners will work closely with
NOAA and COSEE, with scientists and educators nationwide, and with the publisher/kit
producer, to reach out to educational decision-makers, schools, teachers, and professional
development specialists.  We will give presentations at the Sea Grant Educators Network,
NERR and National Marine Sanctuary meetings to acquaint them with the materials in order
for the Sea Grant scientists and educators to use them in their programs and promote them to
schools throughout their respective networks.  We will also tap into the educator’s networks
of NERRS and the National Marine Sanctuaries to help us with dissemination of the finished
materials.

The robust GEMS network of 70 implementation sites nationally and internationally, with
close to 3,000 trained GEMS Associates, has proven to be a powerful engine for
dissemination of instructional materials. GEMS and MARE Implementation Sites and
Associates provide regional support to teachers wanting to present inquiry-based programs as
part of their professional development, preservice, and other reform efforts. GEMS, MARE,
and institutional partners will conduct professional development workshops featuring the
Ocean Sciences Curriculum Sequence at educational conventions, at LHS, and at partner
institutions. In our experience the nationwide field trials of curricula have proven to be not
only necessary in the evaluation and improvement of the instructional materials, they also
play an important promotional role. As the educators across the nation begin to hear about
exciting new materials, numerous inquiries about availability percolate from the field.

Evaluation Plan
Evaluation of the Ocean Sciences Sequence will include two types of evaluation efforts.  First,
participating scientists will ensure the quality and accuracy of the ocean sciences content
represented.  As collaborating partners in materials development, these scientists will be called
upon to routinely evaluate the content of the materials.  Second, an evaluation team from the
LHS Center for Research, Evaluation, and Assessment (REA) will evaluate two aspects of the
materials implementation: (1) usability for teachers and (2) impact on student knowledge about
ocean sciences content.

Usability for teachers.  Evaluators will participate in the development of teacher survey and
lesson log instruments, support administration of these instruments as part of field test efforts,
and systematically analyze responses to these instruments.  Further, evaluators will conduct
selected interviews and/or focus groups with field test teachers to gain more in depth
understanding of usability issues.
Impact on student knowledge.  Evaluators will work with field test coordinators to administer
and collect the student assessments (pre-, post-, embedded) developed as part of this project. In
addition, student demographic information will be collected. Experienced assessment scorers
from the REA staff will then score a representative sample of student assessments. Evaluators
will conduct disaggregated analyses to understand student growth related to major concepts
and standards, and to determine if learning impact varies by demographic group (language
status, gender, ethnicity, etc.)

NEPA Impact of Project Activities: No significant impact.
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Milestones 
 Year 0 

2/07-9/07 
Year 1 

10/1/07-9/30/08 
Year 2 

10/1/08-9/30/09 
Year 3 

10/1/09-9/30/10 
 Sp-Su 

07 
Fall 
07 

Wn 
07 

Sp-Su 
2008 

Fall 
08 

Wn 
2008 

Sp-Su 
2009 

Fall 
09 

Wn 
09 

Sp-Su 
10 

Refine and continue 
work on OL scope & 
sequence 

          

2-day mtg NOAA 
scientists, Rutgers, 
LHS, develop 
conceptual 
framework; 1 extra 
day to plan 
technology module 

 •         

Complete initial 
foundational 
development of 
content & activities 

          

Pilot Test           
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2-day mtg with 
scientists, Rutgers, 
LHS to discuss pilot 
test results & revisions 

    
     • 

      

Revisions based on 
pilot test 

          

Spot pilot-testing 
new activities, readings 

    •      

Development, writing 
of field test version 

          

National Field Test           
Analyze data, feedback 
from field test 

          

2-day mtg w/ NOAA 
scientists, Rutgers, 
LHS to finalize content 
activities for field test 

      
   

  
        • 

   

Revision/editing of 
guide: intro, step-by-
step, student readings, 
assessments, science 
background, 
pedagogical content 
knowledge and Spanish 
translations 

          

Final paper review 
by scientists, 
Rutgers, LHS 

        
  

 
• 

 

Design & production 
of teacher’s guide 

          

Design & production 
of accompanying 
materials kits 
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David Pearson, Dean, UC Berkeley Graduate School of Education;  
Steve Schneider, Director, CAESL, WestEd. 
Lynn Ingram, Professor of Earth & Planetary Sciences, UC Berkeley 
Sarah Shoedinger, NOAA Office of Education 
Francesca Cava, National Geographic Society 
All COSEE PIs 
(b) Graduate and Postdoctoral Advisors 
n/a 
 
(c) Thesis Advisor and Postgraduate –Scholar Sponsor 
n/a 
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Biographical Sketch 
 
Jacqueline Barber 
Associate Director 
Lawrence Hall of Science 
University of California, Berkeley 
Berkeley CA 94720  
510 642-2336 
fax 510 643-0309 
jbarber@berkeley.edu 
website:  www.scienceandliteracy.org 
 
A. Professional Preparation 
Hampshire College, Amherst, MA 1974-1978 B.A. 

Major: Biology 
University of Strasbourg, France 1978-1979 Fulbright 

Scholarship 
 
B. Appointments 
Lawrence Hall of Science 
University of California, Berkeley 

Associate Director (for Curriculum) 
Lawrence Hall of Science 

1996-present 

Lawrence Hall of Science 
University of California, Berkeley 

Founding Director of Great Explorations 
in Math and Science (GEMS) Program 

1984-present 

Lawrence Hall of Science 
University of California, Berkeley 

Director of Chemistry Education Program 1984-1993 

Lawrence Hall of Science 
University of California, Berkeley 

Coordinator of Chemistry Education 
Program 

1980-1984 

Institut d’Histologie 
University of Strasbourg, France  

Fulbright Scholar 1978-1979 

Zellerbach-Saroni Tumor Research 
Institute, San Francisco  

Research Associate 1978 

Dept. of Physiology 
University of California, San Francisco 

Research Associate 1977 

Dept. of Physiology and Anatomy 
University of Washington, Seattle 

Research Associate 1976-1977 

 
C. Excerpted Publications 
 

1.   Gina Cervetti, P.David Pearson, Jacqueline Barber, Elfrieda Hiebert, and Marco A. 
Bravo. (expected Spring 2007) Integrating literacy and science: The research we have, 
the research we need. In M. Pressley, A.K. Billman, K. Perry, K. Refitt, and J. 
Reynotds (Eds.) Shaping literacy achievement.  New York: Guilford.   

2.   Kristin Nagy Catz, Lynn Barakos, and Jacqueline Barber, Assessing Young Children’s 
Science Knowledge, paper in Proceedings of NARST Conference. 2006. 

3. Gina Cervetti, P. David Pearson, Marco A. Bravo, and Jacqueline Barber 
“Reading and Writing in the Service of Inquiry Science” a chapter in the 
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proceedings of the NSTA sponsored Literacy and Science volume. 2006. 
4. Jacqueline Barber, Lynn Barakos, and Lincoln Bergman, “Assessment Education 

Tool Kit; Tool for Engaging Parent and the Public in Issues Related to Testing, 
Assessment and Accountability” www http://www.edgateway.net/ 
cs/caesl/print/docs/368  (2005) 

5. Jacqueline Barber  “Achieving Coherence, Effectiveness and Widespread Usage 
in NASA-Related Standards-Based Curriculum Development,” in the Proceedings 
of the NASA Office of Space Science, Education and Public Outreach 
Conference, June 2004. 

6. Jacqueline Barber, Nicole Parizeau, and Lincoln Bergman  Spark Your Child’s 
Success in Math and Science: A Practical Guide for Parents,  June 2002. 

7. Jacqueline Barber, Lynn Barakos, and Lincoln Bergman  Parent Partners: 
Workshops to Foster School/Home/Family Partnerships,  April 2000. 

8. Jacqueline Barber, Lincoln Bergman, and Cary Sneider  The Architecture of 
Reform: GEMS and the National Science Standards,  October, 1997. 

9. Jacqueline Barber, Kevin Beals, and Lincoln Bergman  Dry Ice Investigations,  
November, 1999. 

10. Katharine Barrett, Jacqueline Barber, Marian C. Diamond, Lincoln Bergman,  
Learning About Learning,  February, 1996. 

11. Jacqueline Barber, Lincoln Bergman, Jan Goodman, Kimi Hosoume, Linda 
Lipner, Cary Sneider, Laura Tucker, Insights and Outcomes; Assessing Great 
Explorations in Math and Science, September, 1995. 

12. Kimi Hosoume, Jacqueline Barber, Terrarium Habitats, GEMS Teacher's Guide, 
April, 1994. 

 

D. Synergistic Activities 
1. Co-Principal Investigator with P. David Pearson, Seeds of Science/Roots of 

Reading (NSF-funded Instructional Materials Development project) 2003-present 
2. Co-Project Co-Director, Center for the Assessment and Evaluation of Student 

Learning (CAESL); a collaboration of WestEd, UCLA, Stanford, UC Berkeley 
Graduate School of Education, and Lawrence Hall of Science. 2001-2006 

3. Member, NASA Space Science Framework Leadership Committee (2003-2005) 
4. Director, Lawrence Hall of Science Center for Curriculum Development and 

Implementation (1996-present) 
5. Project Director, Primary Leadership Institute in Science and Mathematics  

(PRISM) 1989-1995 (NSF-funded) 
  

E. Collaborators & Other Affiliations 
i) Collaborators      

1. Dr. Dennis Bartels, TERC, Cambridge, MA 
2. Kathy DiRanna, WestEd, San Francisco, CA 
3. Dr. Mark Girod, Western Oregon State University 
4, Dr. Joan Herman, UCLA CRESST Center 
5. Dr. Isabel Hawkins, Space Science Center, UC Berkeley 
6. Dr. Catherine Lewis, Mills College, Oakland, CA 
7. Dr. David Pearson, Dean of the Graduate School of Education, UC Berkeley 
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8. Dr. Steven Schneider, WestEd, San Francisco, CA; Woodside Res.Assoc., 
Woodside, CA 
9. Dr. Angelica Stacy, College of Chemistry, UC Berkeley 
ii) Graduate and Postdoctoral Advisors  NA 
iii) Thesis Advisor and Postgraduate-Scholar Sponsor NA 



Catherine Halversen 
 

Lawrence Hall of Science, University of California, Berkeley, CA 94720-5200 
(510) 642-5008, FAX (510) 642-1055, chalver@berkeley.edu 

 
A. Education 

San Jose State University, CA   B.A. Biology , 1976 
University of California, Berkeley   CA, M.A. Zoology, 1982 
University of California, Berkeley  Teaching Credential, Life Science/ 

Chemistry, 1985 
 

B. Appointments 
2006-Present Director COSIA: Communicating Ocean Science to Informal Audiences 
  Lawrence Hall of Science, University of California, Berkeley 
2002-Present Initiative Leader, Communicating Ocean Science, California COSEE 
  Lawrence Hall of Science, University of California Berkeley 
2002-Present Roots of Reading Seeds of Science Unit Developer and Author 
  Lawrence Hall of Science, University of California Berkeley 
2001-2005 Director Mountain Region Science and Reading Academy,  

Lawrence Hall of Science, University of California Berkeley  
1999-Present Co-Director MARE: Marine Activities, Resources & Education 

Lawrence Hall of Science, University of California Berkeley 
1998-2003 Program Manager, SKILL (Science Knowledge through Inquiry and 

Language Literacy 
Lawrence Hall of Science, University of California Berkeley 

1997-1999 Assistant Director, MARE 
Lawrence Hall of Science, University of California Berkeley 

1991-1996 Program Coordinator/Co-Founder MARE 
Lawrence Hall of Science, University of California Berkeley 

1986-1991 Curriculum Director, Acting Project OCEAN Director, 
 Ocean Alliance (formerly Oceanic Society, San Francisco Bay Chapter) 
1985-1986 High School Biology Teacher, Berkeley, High School, Berkeley, CA 
 

C. Publications (i) most closely related to proposed project 
Halversen, C, Zimmerman, Beals, Barakos, Randol, Strang; Communicating Ocean  

 Sciences to Informal Audiences Instructor’s Guide,  in progress 2006-7, Regents 
of the University of California 

Halversen, C., Beals: Communicating Ocean Science Instructor’s Guide, Draft Version, 
Regents of the University of California, Lawrence Hall of Science 2005 

Halversen, C., Beals, Strang: Ocean Currents, Marine Science Activities for Grades 5-8, 
Great Explorations in Math and Science, Regents of the University of California, 
Lawrence Hall of Science, 2001 

Halversen, C., Strang: Only One Ocean, Marine Science Activities for Grades 5-8, Great 
Explorations in Math and Science, Regents of the University of California, 
Lawrence Hall of Science, 2001 



Halversen, C., Dean, Strang, MacPherson: Families and Schools Ocean Immersion 
Curriculum, Grades K-6, Draft Version, Regents of the University of California, 
Lawrence Hall of Science, 2001 

Strang, C., Halversen, Hosoume: On Sandy Shores, (Gr. 2-4), Great Explorations in Math 
and Science, University of California, Lawrence Hall of Science, 1996 

Halversen, C., Dean, Strang: MARE Teacher’s Guides to Ocean Habitats, Grades K-8, 
Regents of the University of California, Lawrence Hall of Science, 1992, 1996, 
1998, 2000, 2004 in eight volumes. 

D. Publications (ii) other significant 
Halversen, C; How Scientists Study Ecosystems, Draft version in progress 2006-07, 

Regents of the University of California, Berkeley 
Halversen, C; Handbook of Sandy Beach Organisms, Regents of the University of 

California, Berkeley, Published by Delta Education, Spring 2007 
Halversen, C; What Lives on a Sandy Beach?, Regents of the University of California, 

Berkeley, Published by Delta Education Spring 2007 
Griggs, G.,Halversen, C, Strang; Gary’s Sand Journal, Regents of the University of 

California, Berkeley, Published by Delta Education Spring 2007 
Halversen, C., Parizeau; Beach Postcards, Regents of the University of California, 

Berkeley, Published by Delta Education Spring 2007 
Halversen, C (main science author); Shoreline Science Teacher’s Guide, Regents of the 

University of California, Berkeley, Published by Delta Education Spring 2007 
 
E. Synergistic Activities   
• The publications listed in C. and D. above are examples of curriculum materials, 
used nationwide, which have been developed to facilitate and promote the integration of 
science with language acquisition and literacy development.  Each of these publications 
was developed with other educators. 

• I have worked extensively in developing and implementing programs which 
promote science inquiry integrated with literacy skills including: 1) serving as Director of 
the Mountain Region Science and Reading Academy which integrates science and 
reading skills for traditionally under-served rural communities; 2) serving as author and 
curriculum developer for a new science and literacy curriculum, Shoreline Science; and 
3) as Program Manager and primary professional developer for the Science Knowledge 
through Inquiry and Language Literacy program 

• Schooling Language Minority Students For the 21st Century, A Multi-District 
Trainer of Trainers Institute, 3-year certification program, Alameda Co. Office of 
Education 

F. Collaborators: Scott Glenn, Rutgers University; Deidre Gibson, Hampton University, 
Veronique Robigou, U. of Washington; Shawn Rowe, Oregon State University; Lynn 
Barakos. Lawrence Hall of Science, UC Berkeley; Jacqueline Barber, GEMS, LHS, UC 
B.; Kevin Beals, LHS, UCB; Tom Murphree, Naval Post Graduate School and CSU 
Monterey Bay; Janice McDonnell, Institute of Marine and Coastal Science, Rutgers, 
Chery Peach, Scripps Institution of Oceanography; David Pearson, Graduate School of 
Education, UC, Berkeley; Craig Strang, LHS, UC Berkeley; Rick Tinnin, Marine Science 
Institute, University of Texas, Austin 
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