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Background

The MMSD Science Program Evaluation took place during the 2011-12 school year. The process
included assembling an advisory team with diverse background, data collection, data analysis and
synthesis, and finally the development of recommendations. This document presents the highlights from
this plan.

The Program Evaluation has taken place during a time of significant change. During the process, the
Next Generation Science Standards were being developed at the national level, with the State of
Wisconsin signaling that these will become our new state standards. This process is similar to the
development/adoption of the Common Core State Standards in English/Language Arts and Mathematics.
Early indications are that the new standards will have a significant impact on science instruction K-12.
Keeping this in mind, the Advisory Committee has attempted to “chart a course” to place the MMSD
science program in a position to support student success, close the achievement gap, and provide an
excellent foundation for all students’ future educational plans, including both college and career/technical
education options.

The Advisory Committee

The advisory committee was composed of teachers of science representing elementary, middle, and all
four high schools, ESL/Bilingual/DLI, Cultural Relevance, Professional Development, Research and
Evaluation, and Institutes of Higher Education.

The Data

Data was collected on student achievement on standardized tests, teacher instructional practices, value-
added information, and state and national data. The committee also looked at the level of community
involvement in support of science education in the district.

Student data showed that the district generally is behind the state on WKCE science scores when taken
as an aggregate. However when looking at disaggregated data, several unexpected student groups are
above the state average for students scoring Proficient + Advanced on the WKCE while others are below.
The district mirrors the state and the nation regarding science proficiency in many respects.



Data Analysis and Synthesis

The analysis of the data highlighted 5 key elements: time for science, an unacceptable failure rate,
teacher preparation, science in high schools, and the process for implementing the Next Generation
Science Standards.

Time for science: in trying to balance the need to close the achievement gap with regards to
Literacy and Mathematics, the committee believes that science provides a context for the use of
these two content areas.

Unacceptable failure rate: too many students are failing at key transition points in their academic
careers.

Teacher professional development: where professional development has occurred, student
achievement has improved. There is a lack of professional development for teachers at
elementary and high school.

Science in secondary schools: consistent 9" grade courses, improved communication with
guidance, and opportunities for middle school and high school teachers to plan need to be
implemented in order to respond to the new standards, focus on student achievement, and
connect students to science career pathways.

Process for implementing the Next Generation Science Standards: the new standards will require
significant work in order provide the educational program envisioned by the standards.

Recommendations

The recommendations were categorized similar to the Literacy Program Evaluation from 2010-11. There
are seven broad recommendations, each with several specific action steps to support the
recommendation. The recommendations are below, as well as 1-2 significant action steps.

1.

Consistent, culturally relevant and aligned K-12 curriculum
a. Scope and Sequence development along with core practices
b. 9" grade course development
Align program with the 8 Scientific and Engineering Practices of the Next Generation Science
Standards; increase the use of data within the district program
a. Increase science credit graduation requirement to 3 credits
b. Ensure minutes of instruction in science are met
Implement science interventions and assessments that support the Response to Intervention and
Instruction process within the district
a. Implement science specific programming options available to all students
b. Implement interventions and progress monitoring to support science instruction for all
students
Review and purchase science program materials to achieve consistency and equity district-wide
a. ldentify material that supports implementation of the Next Generation Science Standards
b. Phased implementation with strong professional development
Implement science assessments which provide data to drive program improvement
a. Implement a comprehensive science assessment system to include common summative
assessments
b. Implement a process to ensure that data helps inform classroom instruction and overall
program improvement
Work collaboratively to provide a culturally diverse science teaching staff across the district
a. With HR, work to increase hiring highly effective, culturally aware science teachers
b. Work to develop building level science expertise through teacher leadership
Establish a comprehensive and flexible science professional development plan
a. Develop and provide strong on-line professional development for every grade level



b. Improve classroom safety through a district-wide safety professional development
program

Board Action Requested
The Board is requested to accept the Science Program Evaluation.
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Introduction

During the committee work for this program evaluation, the question was raised several times by several
of the committee members: is the district truly committed to improving science education? Will it have
the focus to do what is needed to successfully change science education in the district? |s this committee
work valued?

The response to these questions was that no one knows the events that will shape the future. What is
known is that those people who have a plan of where they are going and are flexible in how they get there,
are most often the ones who arrive at their goal. In other words, this document is designed as a map for
the journey of science improvement in the Madison Metropolitan School District. What is contained in this
document is a vision of where we should be going and one way of getting there.

There are some major goals set forth in this document: improvements in professional development for
teachers, improved connections with the community as a whole and the scientific community specifically,
a movement towards connections across content areas to support engaged learning for all students and
closing the achievement gap by improving ways of knowing what students understand and supporting
them when they struggle. There was not a lack of ideas for program improvement!

One thing that was clear was the concept of change. The committee worked with the understanding that
the future was uncertain with regards to many things: state and local standards, state testing instruments,
and district funding levels were just a few. It was felt that if the committee were to wait for “things to settle
down” — in other words, for change to stop — that the group would still be waiting to meet. This document
provides the groups “best vision” of where the district should put its efforts in the journey towards all
students achieving at the highest levels and doors of opportunity being held wide open.

The future depends on how well we do achieving that vision.
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Chapter 1

Program Evaluation:
History and Background

“Science and engineering — significant parts of human culture that represent some of the
pinnacles of human achievement — are not only major intellectual enterprises but also can
improve people’s lives in fundamental ways. Although the intrinsic beauty of science and a
fascination with how the world works have driven exploration and discovery for centuries,
many of the challenges that face humanity now and in the future — related, for example, to the
environment, energy, and health — require social, political, and economic solutions that must be
informed deeply by knowledge of the underlying science and engineering.”

A Framework for K-12 Science Education: Practices, Crosscutting Concepts, and Core Ideas
National Academy of Sciences, 2012

Purpose of Program Evaluation

Science has been a driving force throughout human history. We are born with a natural curiosity about
the world around us; we wonder, question, and investigate those things which we don’t understand.
Arguably, our society exists due to science and the practical application of reasoning throughout history.

This K-12 Science Program Review, the second such review process by the Madison Metropolitan School
District, is occurring during a transition period with regards to the State of Wisconsin and the nation’s
understanding of what it means to “teach science”. During the process of this program review, the
National Academy of Sciences published a draft version of A Framework for K-12 Science Education:
Practices, Crosscutting Concepts and Core Ideas. This is the first document that provides guidance and
explanation for the Next Generation Science Standards, to be released in December 2012. These new
“national” science standards are highly likely to be adopted by the State of Wisconsin as a replacement
for the Wisconsin Model Academic Standards in Science. The WMAS in Science has recently come
under criticism for having no rigor; the Standards have received an “F” grade by a national group. The
Wisconsin Knowledge and Concepts Exam (WKCE) is also being replaced in 2015, as the WKCE has
been shown to be a less than rigorous exam.

Given the point in time in which this review was written, and with the limited knowledge of the exact
nature of the new standards, the committee worked to put MMSD in a position to take full advantage of
future programmatic opportunities. The key, as with most successful curricular changes, lies in
professional development. While learning materials are very important, strong teachers who are able to
work through the changing environment with a deep commitment to student learning and development is
critical.

As the district is experiencing tremendous change, our commitment to providing the best science
education possible remains sharp and focused.

The demographics in the Madison Metropolitan School District have changed dramatically over the last
decade (see chart below). In 2010, the number of students of color reached the 50% mark. In addition to
the racial demographics of the district changing rapidly, there has also been an influx of students that are
English Language Learners (ELL) from 9% to 18% and an increase in the number of students receiving
free or reduced meals from less than 30% to almost 50%.
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These dramatic changes speak to the critical and urgent need for the District to fully review its curricular
programming to ensure that systems and classroom practices respond to the current and future learning
needs of the students. Furthermore, program evaluation requires that after analysis and reflection,
programs and practices that are not proven effective must be abandoned or substantially revised so that
improved student learning can be clearly demonstrated.

Enrollment in MMSD Over Time
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School districts are expected to continuously improve student achievement and ensure the effective use
of resources. Evaluation is the means by which school systems determine the degree to which schools,
programs, departments, and staff meet their goals as defined by their roles and responsibilities. It
involves the collection of data that is then transformed into useful results to inform decisions. In particular,
program evaluation is commonly defined as the systematic assessment of the operation and/or outcomes
of a program, compared to a set of explicit or implicit standards as a means of contributing to the
improvement of the program.

Program evaluation is a process. The first step to evaluating a program is to have a clear understanding
of why the evaluation is being conducted in the first place. Focusing the evaluation helps an evaluator
identify the most crucial questions and how those questions can be realistically answered given the
context of the program and resources available. With a firm understanding of programs and/or activities
that might be evaluated, evaluators consider who is affected by the program (stakeholders) and who
might receive and or use information resulting from the evaluation (audiences). It is critical that the
administration work with the Board of Education on clearly defining the key questions any evaluation is
designed to answer to assure that what is produced meets expectations.
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Whether the evaluation is being conducted in order to determine success or failure (summative
evaluation) of a program, or to make improvements through adjustments based on ongoing feedback
(formative evaluation), planning the evaluation includes developing processes to understand the target
audience, developing meaningful program objectives, and selecting appropriate indicators to answer
questions. An effective evaluation should identify if the program has been implemented as intended and
has produced desired outcomes. As prioritizing evaluations can be challenging for a school district with
many programs, there are several considerations that may be weighed when determining stakes of
programs and their outcomes including:

e Program cost — Programs that are expensive need to be proven effective and if not, improved or
abandoned.

e Importance of outcomes (e.g., implications of program failure) — Certain programs have serious
implications for failure.

e Perceived importance of program/outcomes by stakeholders and audiences — In some
cases the reason a program is being evaluated has to do with a request by an audience (e.g., a
funding source).

Board of Education Program Evaluation Approval

The following steps were suggested by the MMSD Board of Education to formalize the MMSD evaluation
protocol. The recommendations were informed in large part by the work commissioned to Hanover
Research Council (HRC). The HRC study included contacting several K-12 districts across the country to
determine current and best practices.

Curricular Program Review Cycle

A key part of the MMSD overall district evaluation strategy includes a regular curricular program review.
Curricular areas recommended for review include literacy, math, science, social studies, world languages,
the arts, health and physical education, and career and technical education. Each curricular area would
rotate through a cycle of review on a seven year basis. The stages of the review include:

e Year 1 — Evaluation design and preliminary data collection, evaluation committee established and
oversight tasks, Evaluation Year/Data interpretation, report and recommendations

e Years 2/3 — Refinement of evaluation design and data collection based on continuous feedback
and oversight, review and select curriculum resources, conduct professional development

e Year 4 — Program revisions and implementation of curriculum, additional professional
development, on-going monitoring

e Year 5 — Additional professional development and on-going monitoring

e Year 6 — Continued professional development, preparation for year 1 program evaluation cycle
tasks
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Program
Evaluation | 2010-2011 2011-2012 2012-2013 2013-2014 2014-2015 2015-2016
. Physical
Year 1 Literacy Science World Soc!al Caree.r & Education &
Languages Studies Technical
Health
Year 2 Literacy Science World Social Career &
Languages Studies Technical
. . World Social
Year 3 Literacy Science Languages Studies
Year 4 Literacy Science World
Languages
Year 5 Literacy Science
Year 6 Literacy
Program
Evaluation | 2016-2017 2017-2018 2018-2019 2019-2020 2020-2021 2021-2022
Mathematics Fine Arts Literacy Science World Soc!al
Languages Studies

Science Program Evaluation Approval

The second program MMSD approved for review in 2011-2012 was science. When “science” is
discussed within this program review, it was defined in the most traditional sense of the content area.
This document refers to connections with other areas: literacy, mathematics, career and technical
education to name a few. Areas for continued discussion include the role of environmental education, the
growing education for sustainability movement, and the role that large district resources will play in the
future (e.g. the Planetarium, the School Forest).

“By the end of 12™ grade, students should have gained sufficient knowledge of the practices,
crosscutting concepts, and core ideas of science and engineering to engage in public
discussions on science-related issues, to be critical consumers of scientific information related
to their everyday lives, and to continue to learn about science throughout their lives. They
should come to appreciate that science and the current scientific understanding of the world
are the result of many hundreds of years of creative human endeavor. It is especially important
to note that the above goals are for all students, not just those who pursue careers in science,
engineering, or technology or those who continue on to higher education.”

A Framework for K-12 Science Education: Practices, Crosscutting Concepts, and Core Ideas
National Academy of Sciences, 2012

Further, effective program evaluating also requires an understanding of the elements of successful
reading programs, including:

e Good leadership and organization;

e Parental and community involvement;

o Effective intervention strategies;

o Adequate time allotted to science;

o Assessments based on multiple measures; and
e Thorough professional development.

Madison Metropolitan School District
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The essential first step to a science program evaluation is to clearly define the research objectives and
questions which decision makers consider most important for the study to address. The questions below
have served as a guide to the Advisory Committee’s work.

o What does the current K-12 MMSD science program look like?
o What is the current K-12 MMSD science intervention practice/system?

e What are the science achievement scores? How has the science program improved student
learning in regard to science achievement scores?

e How extensively and consistently do teachers use best instructional practices in science?

e How can the District best use professional development and other means to extend the use of
best practices across all schools and classrooms?

e To what degree do professional development initiatives support enhanced student achievement
and/or use of instructional best practices?

o What do principals and teachers consider the highest priorities of the District in support of science
practices within schools and classrooms?

o What specific interventions have improved significantly student science achievement
performance? How much have they improved achievement?

e |s science achievement performance uniformly improved by certain science interventions or does
it vary by specific subgroups of students? If not uniform, what factors, including specific
instructional practices, affect this?

¢ |s student science achievement performance improved consistently across all schools and
classrooms or does improvement occur inconsistently across schools and classrooms? IF not
uniform, what factors, including specific instructional practices, affect this?

e How much do we spend on our science program efforts annually? In what areas are expenses
incurred?

e How cost-effective are the current science interventions used in terms of student science
achievement scores?

¢ Are there differences in the effectiveness/cost-effectiveness of specific science interventions?
¢ What factors contribute to the some interventions being more or less effective/cost-effective?

To what degree do supplementary science programs enhance student achievement?

It is important to note that program evaluation is most intensive in year 1, but is a multi-year cyclical
process. The work of the Science Program Review Committee is detailed in the following chapters of this
report. The processes and tools used to clarify these essential questions are summarized in addition to
illuminating areas requiring further study and evaluation throughout the full six-year cycle of program
review.
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Chapter 2

Science Program Evaluation Process

“All young children have the intellectual capability to learn science. Even when they
enter school, young children have rich knowledge of the natural world, demonstrate causal
reasoning, and are able to discriminate between reliable and unreliable sources of knowledge.
In other words, children come to school with the cognitive capacity to engage in serious ways
with the enterprise of science.

This finding leads to a sobering insight: as educators, we are underestimating
what young children are capable of as students of science—the bar is almost always set too
low. Moreover, the current organization of science curriculum and instruction does not provide
the kind of support for science learning that results in deep understanding of scientific ideas
and an ability to engage meaningfully in the practices of science. In sum, science education as
currently structured does not leverage the knowledge and capabilities students bring to the
classroom. For students from diverse backgrounds, this problem is even more profound.”

Taking Science to School
Duschl, Schweingruber, and Shouse
National Research Council, 2007

Purpose

The Madison Metropolitan School District is committed to implementing a process of continual
improvement. At the most critical core of its mission, the District must ensure all students are literate in
multiple content areas and prepared for college or to enter careers of their choosing upon graduation.
Toward this end, the Science Program Evaluation Advisory Committee was established. The purpose of
the Science Program Evaluation Advisory Committee is to consult and advise toward the development
and refinement of an articulated continuum of curricula, assessment and science-based interventions as
directed by the Board of Education and as described in the Science Program Evaluation documents.

Charge Statement
At the December 14, 2009 Board of Education meeting, the following motion was passed:

“Direct the administration to evaluate district reading programs, which could include
development of additional interventions for students below proficiency in elementary
schools.”

The process to carry out this directive was approved on February 8, 2010. The literacy program is the
first content area to be reviewed under the MMSD Program Evaluation and Curriculum Review Process.

Science Program Evaluation Advisory Committee

The science advisory committee included broad pre K-12 district-wide representation. The purpose of the
science advisory committee was to research, develop and refine an articulated continuum of curricula,
assessment and science interventions. Membership included: the Executive Director of Curriculum &
Assessment; Chief Information Officer; Assistant Director for Equity and Family Involvement; Assistant
Director of Curriculum & Assessment; Research and Evaluation staff; Professional Development Staff;
Middle School Principal; Elementary School Principal; Career and Technical Education Coordinator; ESL
Program Support Teacher; Special Education; Science Instructional Resource Teachers; Talented and
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Gifted Education; elementary, middle and high school science teacher leaders; Elementary REACH
teacher; higher education representation from UW- Madison (Education Outreach and Partnerships;
Department of Curriculum & Instruction) and from Edgewood College. (See Appendix A for Science
Advisory Committee Membership.)

Protocol

The Science Advisory Committee and any established subcommittee(s) were advisory. The work of the
Science Program Evaluation Advisory Committee and any subcommittee(s) took place during scheduled
meetings.

Role
The role of the Science Advisory Committee included:
e Attendance at Science Advisory Committee meetings
e Active participation during Science Advisory Committee meetings

The role of Science Advisory Committee members also included:
e Projects and/or work as defined by the District to support the specified goal of the subcommittee

Beliefs about Science and Science Education

As the committee began its work, the first action was to create a common point of reference. These
statements were designed to align directly with the District Mission Statement. The group, through an
iterative process, developed a mission and belief statements around science education in the Madison
Metropolitan School District. Below is this consensus mission and belief statements.

Science Mission Statement

The mission of science education in the Madison Metropolitan School District is to develop scientifically
literate students who will have the skills to apply the principles of science in making decisions and solving
complex problems.

Given this, we believe that...

TEACHING AND LEARNING

e Every student has the right to a science education built on scientific and engineering
practices and crosscutting concepts that unify the study of these through their common
applications across fields, is systematic across multiple years, and provides engaging and
relevant opportunities to experience how science is actually done

e The focus of science curriculum must be on improving the learning of ALL students.
o Every student deserves highly competent and qualified science teachers.

o Every student should have the opportunity to learn in a safe environment with appropriate
and sufficient materials.

e Student learning increases when curriculum and pedagogical alignment is accomplished
through the use of rigorous and challenging content and skill standards, high quality
assessments, and effective teaching practices.

o All stakeholders should be involved in enhancing science education through partnerships.

INSTRUCTIONAL STRATEGIES

e Science instruction should be inquiry-based, student-centered, collaborative, engaging, and
culturally relevant.

¢ Instruction should be focused on the strategies that support students constructing their own
knowledge.
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e Instruction around scientific literacy and literacy in science should be explicit and embedded
within the curriculum.

¢ Instruction should include connections between science, technology, engineering, and
mathematics (STEM) and other curricular areas, be differentiated, and provide students with
varied course options leading to multiple career choices.

e Science learning is a developmental progression and instruction should support children in
building upon and revising their knowledge and abilities over time.

e Technology tools can improve science instruction and increase student learning, and should
be available and accessible.

e Science education should provide opportunities, experiences, and understandings, within the
school day, for students to become active and informed citizens.

e Assessment should guide instruction, content development, and teaching practice, and
provide a summary of student understanding.

PROFESSIONAL DEVELOPMENT

e Time is a necessary resource for teachers to study and apply current research in science,
learning theory, and instructional practice.

e Professional development that is ongoing, systematic, and data driven is critical to improved
science education.

e Professional development should be differentiated and modeled on desired instructional
practices (inquiry-based, student-centered, collaborative, engaging, and culturally relevant).

These belief statements helped to guide the committee through its work. The committee believes that
these statements will help drive the improvement of science education for all students in Madison schools.

Meetings and Communication

The Science Advisory Committee met for half-day meetings, beginning in October. Half-day meetings
were scheduled monthly from October through February. To assure completion of the work, one day long
meeting was also held in. Agendas were sent out to the full committee prior to meetings. All meetings
were publicly noticed and open to the public. (See Appendix B for meeting schedules and agendas.)

Timeline

The Science Advisory Committee worked under a mutually agreed upon timeline to complete the overall
charge. (See Appendix C for the Science Evaluation Timeline.)
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Chapter 3

Why Learn Science?

“Science is important for another, often overlooked reason. To the degree that we actually
know science, we have knowledge and strategies with which to examine evidence
systematically, interpret, and control our surroundings. Knowledge of science can enable us to
think critically and frame productive questions. Without scientific knowledge, we are wholly
dependent on others as ‘experts.’ With scientific knowledge, we are empowered to become
participants rather than merely observers. Science, in this sense, is more than a means for
getting ahead in the world of work. Itis aresource for becoming a critical and engaged citizen
in ademocracy.”

Ready, Set, SCIENCE!
Michaels, Shouse, and Schweingruber
National Research Council, 2008

A Natural Curiosity

By their very nature, children are curious and want to know how the world works. Children naturally like
to explore, build and invent. Research indicates that science educators should utilize this curiosity and
build and expand upon their scientific knowledge. (Taking Science to School, 2007) Children can be
engaged over time as they observe objects, design investigations, collect data, and discuss and argue
their ideas. For some children, their interest and success in science class could engage them in school
overall.

Developmental Stages of Connection to Science

There is an incorrect but common view of children as hopelessly concrete and unable to think abstractly.
We know through experience that they have deep knowledge of natural phenomena. They are able to
reason in ways that can provide the foundation for scientific thinking. They enter school with an
impressive set of knowledge skills that assist them in working with new knowledge in sophisticated ways.
They do not necessarily realize what makes science so unique.

Very young children are found to be tracking a wide range of properties of the world around them. They
also come to link them to very broad ideas about how things work, processes, matter, the living world,
and the universe. Many times they have misunderstandings, but they aren’t wrong about everything.
They have successfully learned about patterns, cycles, and regularities in ways that help them interpret
and explain their world. They are able to predict and anticipate what will happen next.

Children are also able to engage in reasoning that can be used as beginning points for generating and
gathering evidence to explain their thinking. Their ability to distinguish cause and effect is an important
foundation for designing experiments. They have the ability to consider ideas and beliefs that are
separate from the material world. These skills should be used as points of departure for science
education. Children are ready to engage in instruction that incorporates relatively complex scientific
practices from the very start of their schooling.

Importance of Science to Society

Science can be looked at as an enterprise that can be harnessed to improve quality of life on a global
scale. Whether it’s creating treatments for diseases, technologies for dispersing clean water, or computer
models that help track the impact of the human footprint on the environment, these issues and many
others will always require attention now and in the future. Scientific productivity requires a workforce of

Madison Metropolitan School District Page 17



not only scientists, but of policy makers, journalists, and a broader network of people who make critical
contributions to science and the scientific endeavor. It is critical that we teach science to all children
because it is a critical factor in maintaining and improving the quality of life. Through science individuals
gain knowledge and strategies to think critically, examine evidence systematically, interpret, and question
productively. Scientific knowledge empowers citizens to become participants instead of observers. Both
science and science education are regular topics of conversation and are found in the spotlight of media
attention on a regular basis. After all, where would humankind be without scientific knowledge and
application of that knowledge over time.

Science Drives Modern Society

Scientists have used the discovery of DNA to help map the human genome, can prevent diseases that
used to kill thousands of people, and have landed probes on Mars. Science has paved a way for doing
things today that weren’t even dreamt about 100 years ago; with the digital age, particle physics and

many other areas of emerging science, imagine what the next 100 could bring. Major public policy issues,
like climate change, require a scientifically informed citizenry as never before.

Basic Research

International networks of scientists pursue basic questions about the natural world and build powerful
technologies to improve health and standards of living. The United States and other nations are
scrambling to figure out how to feed and support the scientific enterprise. As described in the seminal
report Science for All Americans released in 1989:

Education has no higher purpose than preparing people to lead personally fulfilling and
responsible lives. For its part, science education—meaning education in science, mathematics,
and technology—should help students to develop the understandings and habits of mind they
need to become compassionate human beings able to think for themselves and to face life head
on. It should equip them also to participate thoughtfully with fellow citizens in building and
protecting a society that is open, decent, and vital. America’s future—its ability to create a truly
just society, to sustain its economic vitality, and to remain secure in a world torn by hostilities—
depends more than ever on the character and quality of the education that the nation provides for
all of its children.

There is more at stake, however, than individual self-fulfilment and the immediate national
interest of the United States. The most serious problems that humans now face are global:
unchecked population growth in many parts of the world, acid rain, the shrinking of tropical rain
forests and other great sources of species diversity, the pollution of the environment, disease,
social strife, the extreme inequities in the distribution of the earth’s wealth, the huge investment of
human intellect and scarce resources in preparing for and conducting war, the ominous shadow
of nuclear holocaust—the list is long, and it is alarming.

What the future holds in store for individual human beings, the nation, and the world depends
largely on the wisdom with which humans use science and technology. And that, in turn,
depends on the character, distribution, and effectiveness of the education that people receive.

The link between science education and the successful future in an increasingly technological
society has been pointed out by nearly every report since Science for All Americans.

Health, Wellness, Communication, etc.

The world is changing much faster now than it was just a couple of decades ago. Countries with
scientifically proficient workers are likely to fare much better than those without them. Good decisions on
issues like stem cell research, climate change, and energy policy require that people have a solid science
education.

To comprehend the implications of science literacy let us use the concept of an ecosystem. People

should know about the delicate balance that exists in any ecosystem, which humans tamper with through
their use of natural resources and waste disposal. Humans currently engage in over fishing, but perhaps
they would be less likely to do so if those who engage in the act knew that dramatically reducing or wiping

Madison Metropolitan School District Page 18



out a population of fish does more than just harm that species. It also puts in danger the organisms that
depend on that species of fish for survival and gives an advantage to their prey, initiating a chain reaction
of consequences for all the organisms in the ecosystem produced because the initial species’ prey and
predators also interact with other living things in it. While perhaps obvious to those who are science
inclined, this simplification of the effects of over-fishing serves to exemplify how people could become
smarter in their actions with even a moderate level of scientific literacy.

The idea of scientific literacy is especially important with regards to health. Consider, the effective
education campaigns conducted to combat malaria. This has helped people make the connection
between high levels of mosquitoes and the presence of stagnant water, which serves as their breeding
grounds and should be drained to reduce mosquito numbers. Similarly, knowing that infection causing
bacteria largely depend on a moist environment for survival can help people truly seize the importance of
avoiding touching mucous openings (like the eyes, nose and mouth) with unwashed hands and increase
the chance of people acting appropriately when sick. As these examples suggest, the possibilities for
improved health are endless with increased scientific literacy, especially in the area of preventive
medicine. If people have a better idea of how the body systems function and what causes infections (for
example, what'’s the difference between a virus and bacteria?), they have the tools to avoid behavior that
will damage or put at risk their health. Improved literacy has been correlated to enhanced health (which,
admittedly is perhaps in part a reflection of other underlying disadvantages of people with little education),
but imagine what increased science literacy could do for improved health around the world in both highly
developed and underdeveloped nations [Global Health Forum].

Connecting with Careers of the Future

Recent research can help teachers and other educators meet the many demands being made on them.
This research points toward a kind of science education that differs greatly from what occurs in many, if
not most, science classrooms today.

In a report entitled “Pathways to Prosperity: Meeting the Challenge of Preparing Young Americans for the
21st Century,” researchers at the Harvard Graduate School of Education call for a national movement to
support millions of young Americans on a realistic path to either employment or college. In many high
schools around the nation, students choose courses based on mandatory requirements for graduation
which lead to college or workforce involvement. While these courses may be rigorous and well taught,
the system in which these courses exist can lack clear career-based pathways and options for students,
integration of work and academic learning, or extensive employer involvement with standard curricula.

Career Pathways

What they are

In order to change our students’ hope for the future and provide support from 9th grade through 12th
grade, MMSD is working to design and implement informed Career Pathways to bridge what students
learn during their high school years with what they will do after they graduate, creating a seamless
transition from high school to postsecondary to career. These pathways will be individualized for students’
future plans to prepare all students for success at their next educational level and beyond.

As an example of one pathway of this new design, students whose future plans include being a physical
therapist, nurse, doctor, lab technician, or EMT will take courses and participate in real-life work
experiences that relate to the health field. Adding a segment of work-based learning can also be used as
a powerful tool for engaging students. Interested students will explore a variety of work-based options,
including volunteer opportunities, job shadows, mentorships, job fairs, paid internships, and the Youth
Apprenticeship Program. When they arrive at college or enter a career, students will already have
relevant knowledge and practical experience working in their chosen field.

The district is making a commitment to work with our staff and community in providing an engaging high
school experience to prepare our youth for a hopeful future and ensure an engaging high school
experience. The supports for students within these new pathways will provide more connections for
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students to decrease the dropout rate and assure all students are prepared to graduate on-time and are
prepared for postsecondary choices in life.

Connecting with problem solutions of the future

The field of engineering will be a new addition to what happens in K-12 science classrooms upon
implementation of the Next Generation Science Standards. Given this new direction and the lack of
connections in a typical science classroom, this section provides a starting point for building bridges
between traditional science education and engineering as it may become part of K-12 science education.

On February 15, 2008, the National Academy of Engineering announced its list of 14 “grand challenges
for engineering,” examples of the types of challenges confronting societies in the twenty-first century.

The solutions to these challenges will all have large engineering components. Although engineers cannot
solve these challenges alone, neither can the challenges be solved without engineers.

The Grand Challenges for Engineering may be a framework for developing K-12 lessons and activities
that support the Next Generation Science Standards and the engineering strand present there. As
curricular material is developed, units created, and teaching practices changed to reflect the NGSS plan,
these challenges may provide an excellent framework for thinking.

Grand Challenges for Engineering

The fourteen grand challenges are:
1. Making solar power economical;
Providing energy from fusion;
Developing carbon-sequestration methods;
Managing the nitrogen cycle;
Providing access to clean water;
Restoring and improving urban infrastructure;
Advancing health informatics;
Engineering better medicines;
Reverse-engineering the brain;
10. Preventing nuclear terror:
11. Securing cyberspace;
12. Enhancing virtual reality;
13. Advancing personalized learning; and
14. Engineering the tools of scientific discovery.

©CENOGOA~WN

More information regarding the Grand Challenges for Engineering can be found at the

National Academy of Engineering web site: http://www.engineeringchallenges.org/. While much work will
need to be done to make these concepts attainable and useful for teachers of science, much of the work
has been started by the work of the National Academy of Engineering.

Embedded 21°% Century Skills in Science

According to the Partnership for 21st Century Skills resource and policy guide, the economy in which we
live is “driven by innovation and knowledge, a marketplace engaged in intense competition, a society with
complex business, political, scientific, technological, health, and environmental challenges and a diverse
workplace and community, the ingenuity, agility and skills of our students who will be the future workforce
are crucial”’. The growth in industry and creation of new jobs, many of which are not even known today,
requires an education based on 21st century skills to allow the US to remain competitive. Between 1967-
1997, there was a 20 percent increase in information services, from 36% to 56%. There has been a huge
shift from manufacturing to services; between 1995 and 2005, the US economy lost three million
manufacturing jobs and created 17 million service-sector jobs. These service sector jobs dominate the
US economy at 86% of all jobs falling in this category. The skill demand has shifted as well. There is a
significant increase in the number of workers who have at least some level of higher education (from 28%
in 1973 to 59% in 2000) and the US Bureau of Labor Statistics who has identified 271 jobs with high-
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growth potential over the next 10 year, require at least some college education; most require one or more
college degrees (2008).

In order to prepare students appropriately, every aspect of their education from preK-12, postsecondary,
adult, after school and youth development, workforce development and training and teacher preparation
programs must be aligned. The skills that will increase students’ marketability, employability and
readiness for citizenship include: critical thinking, the ability to solve complex, multidisciplinary, open-
ended problems, creative and entrepreneurial thinking, communication and collaboration, making
innovative use of knowledge, information and opportunities, and taking charge of financial, health, and
civic responsibilities. These skills (listed below) will withstand the test of time, fluctuations in the economy
and marketplace and dynamic employment demands.

e Core Subjects and 21 Century Themes
Global Awareness
Financial, Economic, Business and Entrepreneurial Literacy
Civic Literacy
Health Literacy
o Environmental Literacy
e Learning and Innovation Skills
o Creativity and Innovation
o  Critical Thinking and Problem Solving
o Communication and Collaboration
e Information, Media and Technology Skills
o Information Literacy
o Media Literacy
o ICT (information, Communications and Technology) Literacy
e Life and Career Skills
o Flexibility and Adaptability
Initiative and Self-Direction
Social and Cross-Cultural Skills
Productivity and Accountability
Leadership and Responsibility

O O O O

O O O O

Science is seen as a promising context for teaching these skills because it is not only a body of accepted
knowledge, but also involves processes that lead to this knowledge. Engaging students in scientific
practices such as engaging in argument from evidence and communication information, developing and
using models, planning and carrying out investigations, and constructing explanations, build science
proficiency. Atthe same time, this engagement may develop 21st century skills. An example of this can
be found in the National Research Council’'s Workshop Summary, Exploring the Intersection of Science
Education and 21st Century Skills, “developing and presenting an argument based on evidence, as well
as posing appropriate questions about others’ arguments, may develop complex communication skills
and nonroutine problem-solving skills” (2010).

Increasing the Representation of Minorities and Women in Science and Technology

MMSD has a highly diverse student population. By teaching science, we would engage minority students
in fields in which they are currently underrepresented nationally. By capturing and engaging the
imagination and curiosity of student at an early age, we hold open the doors of possibilities for future
careers. This is greatly needed by the United States as more and more jobs are founded in the science,
technology, engineering and mathematics fields.

The following excerpt from an article in the Baltimore Sun helps to illustrate this dynamic.

"It's well-documented that the United States needs a strong science and technology workforce to
maintain global leadership and competitiveness," said Freeman A. Hrabowski Ill, president of the
University of Maryland, presenting the report in Washington on Thursday. "The minds and talents of
underrepresented minorities are a great, untapped resource that the nation can no longer afford to
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squander."

The report calls for a coordinated effort among the federal, state and local governments, K-12 school
systems and universities.

The report calls on the federal government to sustain its stimulus-level funding of Head Start, to increase
Title | funding for public schools, to offer incentives for math and science teachers in districts with large
minority populations and to create 5,000 new college fellowships a year for minorities interested in
science and technology careers.

"The hope is that we will see action by Congress," Hrabowski said in an interview Friday. "We need the
nation to decide to invest substantially in educating these students."

State systems need to align their grade-school curricula with the science and math taught in early
childhood programs such as Head Start, the report says. It also recommends that they introduce students
to science and technology careers as early as pre-school.

Local systems should all provide science and technology magnet schools and encourage minority
students to enter them, the report says. It also calls on them to provide one college counselor for every
250 students in middle and high school and to design specific programs for attracting minority students to
science and technology [Baltimore Sun].

In Madison, we have many local examples of women and people of color who are highly educated and
have rich and rewarding careers. The University of Wisconsin and the wealth of businesses and
industries in the Dane County area can serve as resources for the district for the encouragement of
students and the awareness and improved understanding of the conditions that are needed for all
students, especially women and minorities, to find success in science fields.

Many of the tools needed to support learners from different cultural backgrounds are already in place in
the district. Other teaching strategies need to be implemented with specific professional development to
ensure fidelity. The learning and work of the District’s Equity team need to be embraced by the science
education program in order to better address science learning for all.

Sources:

National Research Council. (2010). Exploring the Intersection of Science Education and 21st
Century Skills: A Workshop Summary. Margaret Hilton, Rapporteur. Board on Science
Education, Center for Education, Division of Behavioral and Social Sciences and Education.
Washington, DC: The National Academies Press.

American Association for the Advancement of Science. (1989). Science for All Americans
Global Health Forum. Food for Thought: Science Literacy and Health

From http://www.globalhealthforum.org/food-for-thought-science-literacy-and-health.php
Accessed on 27 March 2012

The Baltimore Sun. (2 October 2010). Major investment needed to steer minorities toward sciences
From http://articles.baltimoresun.com/2010-10-02/news/bs-md-minority-scientists-
20101001 1 minority-students-science-and-technology-universities
Accessed on 27 March 2012
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Chapter 4

Partnerships and Community Connections

Why is this important?

Students must see science as relevant and meaningful to their lives beyond school in order to remain
engaged as learners of science. Students build their classroom science learning on the foundations they
have developed and continue to develop in their homes and communities. The connections between
science, the home, and the community help students grow and develop their science identities in two
ways: the parents of the students are enabled to be more involved in their childrens’ learning, and the
curriculum is relevant because it is informed by the current issues and concerns of families and
community members.

There is increasing research that demonstrates that non-dominant students, in particular, are casualties if
the bridges between science and the community are not put into place. This can be true in terms of
selecting demanding science courses (Calabrese Barton et al., 2004) science enrichment, (Simpson and
Parsons, 2008) and engagement with science content. (Rodriguez and Berryman, 2002).

For example, Rodriguez and Berryman found that tenth grade students demonstrated higher engagement
and enhanced content learning when their science curricular unit investigated the water quality of the
neighborhood watershed. Bouillion and Gomez (2001) similarly found increased engagement and
understanding of American Latino elementary students when the science curriculum included solving real
world community project-based about pollution. In this project, the curriculum included soliciting
community members for advice.

Informal Science: A Critical Partner

The National Science Teachers Association (NSTA) recognizes and encourages the development of
sustained links between the informal institutions and schools. Informal science education generally refers
to programs and experiences developed outside the classroom by institutions and organizations that
include:

e children’s and natural history museums, science-technology centers, planetariums, zoos and
aquaria, botanical gardens and arboreta, parks, nature centers and environmental education
centers, and scientific research laboratories

e media, involving print, film, broadcast, and electronic forms

e community-based organizations and projects, including youth organizations and community
outreach services

A growing body of research documents the power of informal learning experiences to spark curiosity and
engage interest in the sciences during school years and throughout a lifetime. Informal science education
institutions have a long history of providing staff development for teachers and enrichment experiences
for students the public. Informal science education accommodates different learning styles and
effectively serves the complete spectrum of learners: gifted, challenged, non-traditional, and second
language learners.

NSTA strongly supports and advocates informal science education because a shared common mission
and vision are articulated by the National Science Education Standards, as well as being important in the
Next Generation Science Standards:

¢ Informal science education complements, supplements, deepens, and enhances classroom
science studies. It increases the amount of time participants can be engaged in a project or topic.
It can be the proving ground for curriculum materials.
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e The impact of informal experiences extends to the affective, cognitive, and social realms by
presenting the opportunity for mentors, professionals, and citizens to share time, friendship, effort,
creativity, and expertise with youngsters and adult learners.

e Informal science education allows for different learning styles and multiple intelligences and offers
supplementary alternatives to science study for non-traditional and second language learners. It
offers unique opportunities through field trips, field studies, overnight experiences, and special
programs.

¢ Informal science learning experiences offer teachers a powerful means to enhance both
professional and personal development in science content knowledge and accessibility to unique
resources.

¢ Informal science education institutions, through their exhibits and programs, provide an effective
means for parents and other care providers to share moment of intellectual curiosity and time with
their children.

e Informal science institutions give teachers and students direct access to scientists and other
career role models in the sciences, as well as opportunities for authentic science study.

¢ Informal science educators bring an emphasis on creativity and enrichment strategies to their
teaching through the need to attract their non-compulsory audiences.

o NSTA advocates that local corporations, foundations, and institutions fund and support informal
science education in their communities.

¢ Informal science education is often the only means for continuing science learning in the general
public beyond the school years.

These concepts can be found in the NSTA Position Paper on Informal Science Education (2011),
available at: http://www.nsta.org/about/positions/informal.aspx. This paper is currently, at this writing,
under review by the NSTA Board of Directors.

Who and What

There are many community partnerships that schools, classrooms and MMSD programs have utilized to
enhance the study of county, and state agencies. Following is a partial list of community- based
resources that have proven effectiveness with teachers when designing science units and with students
as they learn science. This list was developed as the result of a brainstorming activity with the Science
Program Evaluation Advisory Committee.

The shear volume of partnerships developed from the activity is proof of the broad scope of interests in
the community that support science programming in MMSD. These partnerships between MMSD and
others include institutes of higher education (both 2-year and 4-year degree institutions), private and non-
profit organizations, as well as coordinated efforts between the city, county, and state governmental units.
Dane County provides an abundance of opportunities!

The tables below represent just a portion of the strong support that the Science program within the district
enjoys by the community. These relationships should be nurtured and cultivated so that Madison
students may benefit from these partnerships for generations to come.
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Partnership Partner 1 Partner 2 Partner 3 Partner 4 Audience Description

West High School | Pavel Pinka | Chris Hagar West High students Students design, build, and launch

Rocket Club rockets to send experimental payload

skyward.

Science Olympiad | Teachersat | State and Middle and high Teacher organizes club of students
various national school students who research various academic and
district middle | levels partner engineering/building projects in
and high with various preparation for local, state, and
schools (local | institutions national competition.
level)

Professional District level | Science High school The focus of department chair

development instructional department chairs professional development meetings is

resource (teachers) to provide support and learning
teachers and opportunities to:
high school _ _ . .
department - align curriculum, instruction, and
chairs from assessment
West, East, - develop slope & sequence
Memorial, within all content areas
LaFollette, - deepen understanding of
and Shabazz examining student work to
improve instruction and learning
- strengthen instructional
leadership within the content
areas across the district
- understand processes and
systems in order to provide
leadership
Research MMSD USDA Local farmers | AMERICORP | K-12 students, food R.E.A.P.'s Farm to School Program is
Education Action S service professionals, | working to:

and Policy on Food

farmers

- increase access to fresh, local,
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Partnership

Partner 1

Partner 2

Partner 3

Partner 4

Audience

Description

Group Farm to
School Program

and sustainably produced foods
for WI school children through
school meal and snack
programs

- explore opportunities to build
reliable markets for local
sustainable farmers and food
processors within school food
services

- connect children with food and
farmers by providing hands-on
educational opportunities
focused on the local food
system and the connections
between health, food, farms,
and the environment

UW Geology
Museum

UW Geology
Museum staff
and MMSD
classrooms

Elementary
classrooms

Guided tours of the geology museum
around standards and content themes
by UW students and UW staff.

Inquiry for the 21st
century

UW-Madison

MMSD, New
Century
School

Delavan/Dari
an School
District

School for the
Deaf

K-8 teachers

A professional development
opportunity for K-8 teachers to work
together in groups on a science
investigation incorporating active
learning and critical thinking skills
through scientific inquiry.

SMI (Science
Masters Institute)

UW-Madison
faculty

MMSD
secondary

MMSD
middle school

DPI

Middle school science

teachers

30 hours of contact time, 1 UW credit,
funded by DPI designed to increase
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Partnership Partner 1 Partner 2 Partner 3 Partner 4 Audience Description
science science background in areas of science taught
resource teachers through FOSS middle school
teachers curriculum at MMSD.
Expanding Your UW-Madison | Edgewood MATC, other | MMSD, Middle school (grades | This is a day of career exploration
Horizons (EYH) College school Covance 6-8 girls) activities in science, engineering, and
districts mathematics for young women in
middle school.
Manduca (Tobacco | UW-Madison, Elementary students | Walt Goodman, a UW-Madison
Hornworms) Walt (Grades 1 & 2) professor in entomology, raises and
Raising Program Goodman supplies MMSD with manducas
(Entomology (tobacco hornworms) for the FOSS
professor) Insects module.
Wisconsin Fast UW-Madison | MMSD K-12 students and The Fast Plants are a teaching tool
Plants Program Fast Plants teachers with which to explore all aspects of
Program plant growth and development while
introducing students to the process of
scientific investigation. Wisconsin Fast
Plants are rapid-cycling brassicas,
developed to be used by plant
researchers and by teachers and
students in the classroom.
“Waterdrop” Lady, | UW MMSD Classrooms in Speaker comes to the class dressed as
UW Extension Extension elementary school a waterdrop to discuss water quality
(water resources - and protection of area lakes. She
free) - storm drain gives classrooms a kit and directions
protection/watersh on how to clean out and protect storm
ed drains.
PEOPLE Program | MMSD UW-Madison Students in grades 6 | PEOPLE offers both school-year and
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Partnership Partner 1 Partner 2 Partner 3 Partner 4 Audience Description
and above summer opportunities for tutoring and
enrichment courses. Students who
successfully complete the program and
get accepted to UW-Madison get a
tuition/room/board scholarship.
Great Lakes Great Lakes | Center for Science teachers, Summer program for teachers.
Bioenergy Bioenergy Biology grades 6-college Provides background in biofuels
Research Center Research Education production research and development
Summer Institute Center focus on cellulosic ethanol production,
curriculum materials available online
(www.glbrc.org)
DOC's (Doctors UW Medical | MMSD MMSD classrooms UW medical students trained to teach
Ought to Care) School middle school middle and high school students
classroom provide students with health related
information (they bring human organs,
if you ask).
Middle School MMSD UW-Madison, | Institute for 6-8 grade students An opportunity for students in grades 6,
Science Wisconsin Cross- 7, and 8 to take part in a science
Symposium Institutes of | College research symposium. As individuals,
Discovery Biology pairs, or in groups of three, students
(WID) Education follow the inquiry process, with the
(ICBE) guide of a mentor, to investigate a
science research project of their
choosing.
Math/Science Title | MMSD UW-Madison, | CESA 2 WestEd K-8 teachers Making Sense of Science (MSS) is a
[IB Grant/Midwest Educational comprehensive series of professional
Professional Outreach development courses that focus on
Development Hub Program core topics of K-8 earth, life, and
(EOP) physical science. Teachers who
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Partnership Partner 1 Partner 2 Partner 3 Partner 4 Audience Description
participate in these courses learn to
facilitate hands-on science lessons,
support evidence-based discussions,
and develop students' academic
language and literacy skills in science.
East NSBE - Junior | National 9-12 students Provide funding to do activities and
Chapter Society Club field trips related to engineering
Engineering Club | of Black L
Engineers - LEGO Robot competition
(NSBE) (engineering design)
- tutoring of students
SMART (Students | Milwaukee High school science Research scientists work with students
Modeling a School of students to model protein structures using
Research Topic Engineering software and molecular data to create
3D models.
East Pre- NSBE UW-Madison | MMSD East 7-8 grade students Middle school students travel to East
Engineering Club feeder middle (female and/or High School once a month to
schools minority is target but | participate with other students in
takes up to 10 engineering activities.
interested kids)
UW Student UW-Madison | MMSD K-12 UW-Madison places practicum and
Teachers educators/students students teachers in MMSD
classrooms for field experience related
to science instruction.
Summer Science | MMSD UW-Madison High school science Grade 10 and 11 students apply in
Research students (MMSD), December for UW laboratory research

positions full-time the following
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Partnership Partner 1 Partner 2 Partner 3 Partner 4 Audience Description
Internship Grades 10 and 11 summer. Professors or graduate
students serve as mentors.
UW-Endocrinology | UW Medical | MMSD Researchers and 8th grade science class co-
School Cherokee general public researchers/subjects in area of
Middle metabolic diseases. Students ask
School questions, keep journals, and collect
and analyze data.
Institute for UW-Madison, K-12 students and ICE has activities and programs in
Chemical Chemistry teachers chemistry for students and teachers.
Education (ICE) Department
Wonders of UW-Madison, K-12 students The Wonders of Physics is a long-
Physics Physics standing outreach effort of the Physics
Department Department. They do school events
demonstrating many principles of
physics.
Research UW-Madison K-12 teachers Many UW-Madison programs offer
Experiences for summer research opportunities for
Teachers teachers. These programs pay
teachers a stipend to learn the science
in the lab and to develop a lesson
related to the science.
science.wisc.edu UW-Madison, K-12 teachers and A portal to information on UW-Madison
website Science students science outreach programs, activities,
Alliance events, and people.
BioTrek UW-Madison, K-12 students BioTrek is the outreach program of the
Biotechnolog UW-Madison Biotechnology Center.
y Center They offer workshops on campus for K-
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Partnership Partner 1 Partner 2 Partner 3 Partner 4 Audience Description
12 students.
Darwin Day UW-Madison, | UW-Madison, Teachers and Worldwide day to recognize and honor
Crow Institute | Geology students the work of Charles Darwin through
Nescent Department talks and activities with evolution.
Wisconsin Eye UW-Madison K-12 teachers and The ERI is beginning to develop
Research Institute students activities to connect their research on
(ERI) the eye with K-12 audiences.
Materials Research | UW-Madison, K-12 teachers and MRSEC is a national research lab with
Science & College of students an explicit mission of sharing research
Engineering Center | Engineering in Materials Science & Nanotech with
(MRSEC) students, teachers, and the general
public.
Junior Science MMSD UW-Madison, 6-12 students High school and middle school
Engineering and Educational students can learn about research and
Humanities Outreach careers in science, engineering, and
Symposium Program mathematics. They can attend
(JSEHS) (EOP) workshops and learn from researchers,
share poster presentations and
research ideas, and possibly qualify for
scholarships and awards.
Secondary Ed MMSD UW-Madison, 6-12 teachers, pre- - UW resources, school-based
Partnership Middle/High | Secondary service UW students PD needs
Schools Schools Ed Program - Schools support UW pre-service

teachers in each building
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Partnership Partner 1 Partner 2 Partner 3 Partner 4 Audience Description
Institute for Biology | UW-Madison | IBE K-12 students IBE is a connecting/networking
Education (IBE) organization that links the resources of
UW-Madison with K-12 partners.
Wisconsin WID staff UW-Madison | WARF K-12 students The WID offers programs and spaces
Institutes for for science outreach activities.
Discovery
Looking to Nature: | MMSD uw Madison K-12 teachers A three-day training to learn about the
Biomimicry for Arboretum Children's discipline of biomimicry and how it can
Educators Museum be incorporated into the classroom or
an informed educational setting. This
course explores the basic principles,
case studies, and attitudes and beliefs
of biomimicry as well as the exercises
used to teach participants about
biomimicry.
Adult Role Models | CBE MMSD MSCR Madison K-8 teachers and A partnership program managed by the
in Science (ARMS) Children's students Center for Biology Education with the
Museum goal of enhancing science education.
This group brings together a variety of
community resources to help schools
being science to life and involve
teachers and students in meaningful
hands-on experiences.
ROSE Project Lincoln- Parents of elementary | Edgewood Office of Science Outreach
(Resources and Midvale aged students in works with Latino, African-American,
Opportunities in African- Lincoln-Midvale area | and Hmong parents to share with them
Science Education) | American, the opportunities for their children in
Latino, and science, how to support their children
Hmong in science, and are taken into a lab to
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Partnership Partner 1 Partner 2 Partner 3 Partner 4 Audience Description
parent do a fun, hands-on activity.
support
groups
Edgewood Student | Middle & high Secondary teachers in | ED student teachers work with student
Teachers school the district teaching cooperating teachers. Share
science information and best practices in
teachers, science teaching.
Edgewood
College
Sustainability Edgewood MMSD School district A graduate certificate program in
Leadership College employees interested | sustainability leadership.
Program in sustainability and
particularly in taking a
leadership role in their
institution.
Summer In-service Science teachers Varied courses offered in the summer
Professional teacher, increasing skills, at a special professional develop rate.
Development Edgewood knowledge in some Usually a week or two long focused on
Courses College area a particular topic.
STEM grant Teachers, MMSD Teachers interested in | Beginning in 2011, a 5 year grant to
(Bilingual) Edgewood increasing skills in increase the number of teachers
College Bilingual education in | certified in ESL. Special focus on
science STEM activities.
Edgewood Science | Regional high Advanced, interested, | Edgewood hosts the Regional Science
Olympiad Regional | schools and motivated science | Olympiad competition in February.

Successful teams move on to the State
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Partnership Partner 1 Partner 2 Partner 3 Partner 4 Audience Description
Tournament students competition.
C-TELL Edgewood MMSD K-12 educators Educators in MMSD and other districts
(Connecting College and can participate in the C-TELL program
Teachers of K-12 to take coursework related to the
English Language | Educators education of English Language
Learners) from a wide Learners. Educators get reduced
variety of tuition and courses are taught in a
districts) blended face-to-face/online format.
Conversations in MMSD Edgewood Uw - Science teachers of Monthly meeting at Edgewood.
Science College Madison and MMSD & Edgewood Speaker (scientist) who is a
Science is science/researcher engages in
Fun conversation with the audience of
Dane County teachers in a talk on a
current project.
Cherokee Middle Edgewood Small group of Cherokee middle school students
School - after Office of Cherokee Middle come to Edgewood College for after-
school science Science School students school programs in science.
Outreach interested in science
Lussier Community | Lussier Edgewood Students of Jefferson | Edgewood college students provide
Partnership Community | Office of Middle School after school programs in science.
Center Science Students come to Edgewood College
Outreach for select activities.
Family Science MMSD Private Organizations | Edgewood Families with children | Forty exploration stations fill the
Night at Edgewood schools that work with | Office of or other adult-child Sonderegger Science Center on the
families Science groups Edgewood College campus. Over 300
Outreach guests experience hands-on science in

a fun, festival-like atmosphere. Open
to the public. Held each April.

Madison Metropolitan School District

Page 34




Partnership Partner 1 Partner 2 Partner 3 Partner 4 Audience Description
Masters in In-service In-service teachers Professional Development Masters
Education (PD) teachers, program. Core classes and area of
Edgewood concentration on providing high quality
College professional development.
Edgewood Schools close Students of the Teachers bring their students to the
Campus Visits to Edgewood schools near Edgewood campus to study the lake,
campus Edgewood Wingra watershed. The many
environments represented on campus,
work at the Mazzuchelli Hall or the
Sonderegger Science Center.
Edgewood Edgewood Neighbors MMSD Anyone interested in | Virtual Reality tour of the Edgewood
Sustainability Tour | Office of the sustainability work | Campus. Paper tour of Boardwalk and
Science on the Edgewood Marsh are also available. Descriptive
Outreach Campus signage along boardwalk and Marsh.
Edgewood Annual | Students K-8 | Edgewood Students grades K-8 | Science camps for children found or
Science Camp in the MMSD | Office of select topics in science and annually
district Science held on the Edgewood Campus each
Outreach summer.
G.R.O.W. (Grass MMSD Sustain Dane Educators, parents, Networking gatherings held to share
Roots Outdoor professionals, or youth | ideas and connect with other
Wonder) Coalition interested in community members. Developing on-
promoting outdoor line school/youth garden resource.
learning Hosts occasional youth garden tours.
Trees for 8th grade Trees for MG&E Cherokee 8th grade Cherokee Students participate and acquire skills
Tomorrow Natural | Cherokee Tomorrow PTO students needed to explore and appreciate the
Resources students natural world. Includes skiing, snow

Education Center
in Eagle Wisconsin

shoeing, and classroom.
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Partnership Partner 1 Partner 2 Partner 3 Partner 4 Audience Description
People, Power, MMSD Sustain Dane | McKinstry MMSD staff and McKinstry Group is consulting with
Planet Group students K-12 MMSD to bring a comprehensive
energy conservation program to all
MMSD schools. Sustain Dane is
coordinating teacher training.
Healthy Food MMSD MACSAC REAP Sustain Dane | K-12 district-wide Working together to improve the quality
Initiative and variety of foods offered to students
for snacks and lunches in MMSD.
School MMSD Sustain Dane | Edgewood District leadership Development of District Sustainability
Sustainability College Plan, increase knowledge in district of
Initiative sustainability, support, and drive
forward sustainability in the district.
Kearn Foundation | MMSD Kearn Family 6-12 schools Kearn Foundation provides grant
Foundation funding for the implementation of
Project Lead the Way courses in
schools.
MacKenzie MMSD MacKenzie K-12 students Field trip opportunity to immerse
Environmental Environmenta students in environmental education.
Center | Staff Hands-on experiences and small group
workshops available. MacKenzie
Center staff can either facilitate the
activity or teachers can print off activity
and lead it themselves.
Nature Net Aldo Leopold | Parents of Students of Students, families, Provide an on-line resource of area
Nature MMSD and MMSD and and teachers opportunities about nature and outdoor
Center surrounding | surrounding education for students, teachers, and
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Partnership Partner 1 Partner 2 Partner 3 Partner 4 Audience Description
areas areas their families.
Life Science Aldo Leopold | MMSD Other area Elementary students | Naturalists provide guided tours and
Nature school in the MMSD schools | programming around life science
Center districts and surrounding area | content, including hands-on materials,
outdoor education, and literacy
connections.
Field Trip Aldo Leopold | Classroom Student Classrooms in Provide transportation to the Aldo
Transport Grants Nature teachers teachers elementary school & | Leopold Nature Center for outdoor
Center teachers education and programming around life
science.
Climate Education | Aldo Leopold | Teachers Students, Students-- The newly opened center features a
Center Nature families, and elementary/middle philosophy of “high tech meets high
Center after school school classrooms touch”. Focus on understanding
clubs and families in the human impact on climate over time.
community and larger
area.
Aldo Leopold East High 12th grade students ALNC provided a grant for a bus and
Nature Center School traveling on the time at the center in order to train
Smoky Mountain trip | students traveling on the Smoky
Mountains in outdoor/wilderness
survival skills.
Youth Grow Local | Community K-12 students, Local conference on connecting
Groundworks interested community | gardening with schools/classrooms.
(Troy members, non-formal
Garden) science/sustain
interested.
Seed to Table Community MMSD High School students | Development of curriculum to help
Groundworks infuse school gardens into the
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Partnership Partner 1 Partner 2 Partner 3 Partner 4 Audience Description
(Troy and teachers classroom (on Troy Garden's website.
Garden)
Audubon - bird Audubon MMSD Students in MMSD Provide speakers, slides, descriptions,
studies classroom and photos of birds and bird calls plus
teachers lead the class in a "bird walk" to identify
area birds. Provide classrooms with
binoculars and resources about birds.
KEEP UWSP, K-12 teachers Professional Development: courses on
Programming/UWS | Focus on Energy Education in classroom/school
P Energy -- renewable energy. Lesson Plan
resources. Grants, fundraisers, and
scholarships.
LEAF UW-Stevens K-12 students LEAF connects educators in Wisconsin
Point with quality forestry education
materials.
Field trips to Madison K-5 students Exhibits and programs that provide
Madison Children's | Children's hands-on exploration and problem-
Museum Museum solving. The exhibits complement
classroom curriculum and support the
Wisconsin Model Academic Standards.
Friends of the MMSD FOMSF District-level Provides "2nd trip" transportation
Madison School through mini-grants so that teachers
Forest (FOMSF) can take their students a second time
to the Madison School Forest.
Promega/BTCI Promega MMSD 9-12 students 1) Biotechnology field trips with hands-
Field Trips on lab experiments; 2) Youth

Apprenticeship Program in
Biotechnology; 3) African American
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Partnership

Partner 1

Partner 2

Partner 3

Partner 4

Audience

Description

Ethnic Academy summer program; 4)
Stem Cell Symposium; 5) Bioethics
Forum; 6) Protcomics Forum

Biopharmaceutical
Technology Center
Institute

Promega

MATC

UW-Madison,
African
American
Ethnic
Academy

9-12 teachers

Teacher workshops, Stem Cell
Symposium, Bioethics Forum,
Proteomics Symposium.

School Gardens

MMSD
including
Building
Services

Fiskars

UW-
Extension

GROW
Coalition,
Community
Groundworks
, others

Students, staff,
parents from MMSD
schools.

School gardens of many shapes and
sizes are forming at our schools or
have existed for many years at some
sites. Programs run during the school
day, after school, and in some cases
over the summer months; food
preservation classes have been added
in some places. The GROW Coalition
from Sustain Dane did an inventory
and short summary of all MMSD
gardens in summer 2011 (contact
Rachel Martin at Sustain Dane).

Field trip to sewage
plant

Madison
Water Utility

K-5 students

Students tour the sewage plant.

MG&E Solar in
Schools

MMSD

Other area
school
districts

MG&E

Primarily high school
teachers

MG&E put in place and maintains solar
photovoltaic panels on about a dozen
area high schools. MG&E provides
access to real time and historical data
for the panels. In the past, there has
been an annual competition in which
students predict the performance of
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Partnership

Partner 1

Partner 2

Partner 3

Partner 4

Audience

Description

their school's panels on Earth Day.
This program has been in place since
about 2001 and more information and
access to data monitoring is available
at the MG&E website.

MG&E Electricity
Presentations

MG&E

4th and 5th graders
completing the Mag.
and Elect. Unit.

A representative from MG&E travels to
elementary schools with a "Safety
House" to talk about being safe with
electricity. The presentation does not
cover information about circuits, etc.

Project Lead the
Way (PLTW)

National
PLTW
Program

Local
practicing
engineers

Grades 6-12 teachers

Project Lead the Way is a program
designed to foster interest and
background in engineering fields for
students in middle and high school
(primarily high school). The program
has a wide offering of well-defined
courses supported by a national
curriculum and course exit exams.
Some of the later courses utilize design
projects that enable students to be
mentored by local engineers. This
program is supported in part by private
foundations. PLTW is also adding
biotechnology and this may be running
in partnership with the Gammon
Road/Mineral Point campus of Madison
college. These points need
clarification or more detail. Summer
training institutes at MSOE in
Milwaukee and a fall conference
provide professional development.
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Partnership

Partner 1

Partner 2

Partner 3

Partner 4

Audience

Description

Biotechnology and Biomedical
Sciences are other options.

Upham Woods

K-12 MMSD
Educators

UW-
Extension

K-12 students

An opportunity for students to take part
in environmental and leadership
activities. In small groups, students
interact with the environment while
immersing themselves in the natural
surroundings.

Earth Partnerships
for School (EPS)

MMSD

UW-
Arboretum

Other school
districts in
WI, US &
internationally

K-12 teachers and
students

EPS applies best practices in
education and collaborates with K-12
teachers, students, and other
community members to enhance
learning through the process of
restoring native habitats as outdoor
classrooms.
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An Example of one partnership

Community partnerships and informal educational opportunities in science don’t have to stop at the end of
the school day. They can be extended through the students’ after-school programming and into the
weekend, too. One example of a community science connection serving students in MMSD after school
hours is the availability of science clubs which are organized in part by the ARMS partnership.

ARMS

Adult Role Models in Science (ARMS) is a partnership program managed by the Center for Biology
Education with the goal of enhancing science education for children and families in the Madison area.
ARMS was initiated in 1990 as a partnership between the UW-Madison Center for Biology Education, the
Kiwanis Club of Downtown Madison and the Madison Metropolitan School District to enhance science
instruction at high needs schools. ARMS has since expanded to serve the needs of after-school
programs by leading After-School Science Clubs. The long-term goal is to impact all Madison children,
focusing first on high-needs elementary and middle schools, boosting science literacy through university
and community partnerships.

After school science clubs

A two-semester Service-Learning course supports undergraduate and graduate students to lead 8-week
After-School Science Clubs each semester that have lasting impact on children’s learning and motivation.
University students taking the course serve as leaders of After-School Clubs that have been put into

place at schools across the district. These clubs provide extra science activities designed to raise interest,
foster curiosity, and provide rich experiences in science to any student that attends.

This program has proven valuable on many levels. First, University students are able to practice
leadership skills, working with children in a structured setting, and giving back to the community. The
District benefits in that students gain first-hand experience with science concepts that reinforce what is
typically taught in a science classroom. Finally, students and families benefit, as students have a safe
and engaging place to go after school and parents know that their children are actively learning science in
a fun and exciting environment.
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Chapter 5

Data and Findings

This chapter is about both the data that was used by the committee in its work and the findings supported
by the data. This data reflects only a snapshot of the long term data available from some sources. At the
same time, it shows that there are only a few data sources that relate directly to the K-12 