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Introduction
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Best Practices of Effective Science Classrooms
An effective science program must provide appropriate instruction, high expectations, and the same standards for all students. The content must be
challenging and stimulating for everyone and based on the assumption that all students can achieve these standards if given adequate opportunities to
learn. The science program must be responsive to the demands of a technological society and the needs of an increasingly diverse population.
Innovative, active learning experiences for the students are desired over the more traditional, passive learning. The program should foster conceptual
convergence of the sciences, mathematics, and technology with other disciplines. Current research delineates specific instructional strategies that
should be present for exemplary science programs.
Essential Science Components Appropriate for
All Grade Levels
Preparing Students for Learning and Prior-Knowledge Assessment
Teachers should inquire about students’ understandings of concepts before sharing their own understanding about the topic. The technique of
“frontloading” to elicit prior knowledge related to real-life experiences and applications can create a direct connection to the content for students.
Strategies: using graphic organizers (Concept Mapping, KWL), showing a video clip, conducting a demonstration, using literature.
Developing Active Learners
Students can become active learners by providing opportunities for them to construct their own understanding. These situations should require
students to organize, classify, interpret, and draw conclusions about real-life mathematical and scientific problems. Students must communicate
their ability to problem-solve through oral, written, and physical demonstrations.
Strategies: posing open-ended questions, real-life scenarios to solve, or situations requiring higher order thinking skills.
Teaching to Diversity
Teachers, as the facilitators of the learning should provide a variety of activities that address learning, language, and cultural differences.
Activities within the classroom should reflect a variety of cultures, learning styles, and multiple intelligences. This will help students become
aware that there are different ways of knowing and learning.
Strategies: using graphic organizers such as concept mapping or KWL; incorporating verbal/linguistic, logical/mathematical, body/kinesthetic,
visual/spatial, and musical/rhythmic activities; providing opportunities to work individually as well as in small and large groups.
Orchestrating Collaborative Discourse
There should be encouragement of student discourse within the classroom through students engaging in dialogue, both with the teacher and
especially with one another. Teachers should encourage and accept student autonomy and initiative by allowing student responses to drive
lessons, shift instructional strategies, and alter the lesson plans. The manner in which students apply process skills to support their ideas is central
to their understanding of science.
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Strategies: posing questions and tasks that elicit, engage, and challenge thinking; asking students to clarify and justify issues; encouraging
elaboration during discussions.
Vary the Instructional Format
A variety of instructional formats should be used in classrooms to make sense of the content and to construct meanings from new situations.
Science classrooms should provide the opportunity for inquiry-based instruction. Instead of traditional lecture-type instruction, opportunities
should be provided for small-group work, individual exploration, peer instruction, and whole class discussion.
Strategies: using scientific laboratory equipment, hands-on activities, and technology-based activities.
Use of the Learning Cycle Instructional Model
Teachers need to develop techniques that move their students from concrete to abstract concepts through frequent use of the learning-cycle
model. First, the teacher provides an opportunity for students to generate questions and hypotheses through an open-ended discovery activity.
This is followed by the concept- introduction lesson(s) provided by the teacher. Finally, students must be provided with opportunities to
demonstrate their understanding of the learned concept by transferring it successfully to other situations through solving a scenario, or by doing a
demonstration or project.
Strategies: posing scenarios to be solved.
Integrated Teaching
Multi- and interdisciplinary activities should be included within the classroom that provides connections for students. Students must recognize the
various roles that science plays in real life. The connection to and application of science will motivate, give meaning to, and reinforce student
learning. These activities should involve students in critical thinking, process skills, and product development.
Strategies: posing authentic problems to solve; bridging.
Critical Thinking and Higher-Order Questioning
Use effective, open-ended questioning techniques that encourage student inquiry. Encourage students to pose their own questions, evaluate the
information presented, and make informed decisions about the information. Examples would include, “How would you solve a similar situation?”
or “What criteria would you use to . . . ?”
Strategies: elaborating, analyzing, hypothesizing, and evaluating.
Continuous Assessment of the Learning
Assessment should reflect how and what is being taught. It should be embedded at various points in the lesson to guide the instructional planning
and pacing. There is a clear alignment between curriculum, instruction, and how students are assessed.
Strategies: using performance tasks, essays, portfolios, video presentations, and demonstrations.
Promotion of Collegiality
Teacher collaboration is essential for effective teaching practices. Teachers should collaborate to establish long-range plans, prioritize curriculum,
share best practices, mentor, and model lessons for each other.
Strategies: participating in team, departmental and grade-level planning; study groups; peer coaching; and mentoring.
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Teacher Role in Inquiry
Plan an Inquiry-Based Science Program for Students
•
•
•

Inquiry into authentic questions generated from student experiences is the central strategy for teaching science.
Teachers focus inquiry on real phenomena, in classrooms, outdoors, or in laboratory settings, where students are given investigations or guided
toward investigations that are demanding but within their capabilities.
Activities provide a basis for observations, data collection, reflection, and analysis of events and phenomena and encourage the critical analysis
of secondary sources, including media, books, and journals.

Guide and Facilitate Learning
•
•
•
•
•
•
•
•

Teachers guide, challenge, and encourage student learning and inquiry.
Successful teachers are skilled observers of students, as well as knowledgeable about science and how it is learned.
Teachers continually create opportunities that challenge students and promote inquiry by asking questions.
Although open exploration is useful for students when they encounter new materials and phenomena, teachers need to intervene to focus and
challenge the students, or the exploration might not lead to understanding.
A teacher who engages in inquiry with students models the skills needed.
An important stage of student science learning is the oral and written discourse that focuses the attention of students on how their knowledge
connects to larger ideas and the world beyond the classroom.
Teachers promote many different forms of communication (e.g., spoken, written, pictorial, graphic, mathematical, and electronic).
Teachers give students opportunities to make presentations of their work and to engage with their classmates in explaining, clarifying, and
justifying what they have learned.

Engage in Ongoing Assessment of own Teaching and Student Learning
•
•

Teachers observe and listen to students as they work individually and in groups.
They examine portfolios of student work, performance tasks, as well as more traditional paper-and-pencil tests.
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Curriculum Pacing Guides
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Curriculum Pacing Guides
The Science Curriculum Pacing Guides are the foundation of the K – 12 Science Plan. They cover each science cluster in depth. The science clusters
include: Earth and Space Sciences, Life and Environmental Sciences, Physical and Chemical Sciences, and Scientific Thinking. Each category meets
the annually-assessed and content-sampled benchmarks found in the Florida Sunshine State Standards. The benchmarks have been grouped in nineweek clusters in order that teachers may plan science instruction that meets the standards. The Curriculum Pacing Guides have been designed to
accommodate elementary grades (K-5) and middle school grades (6-8) which includes middle school science honors courses. Additionally,
Curriculum Pacing Guides involving Earth Space Science, Biology, Chemistry, and Physical Science have been completed for senior high school
science courses.

In the form of a hard copy and/or CD, the curriculum pacing guides are available to teachers, school-site administrators and

regional center personnel. In addition, they are located on the Office of Curriculum and Instruction’s Mathematics and Science website. The hard
copies have not been included in this document because of their size. Therefore a CD containing the Curriculum Pacing Guides, has been included
for review.
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Professional Development
The professional development activities have been designed in support of the implementation of the K – 12 Science Plan.

There are three

components to the professional development section of the Plan. Component one addresses the pedagogy and content knowledge development needs
of early career and experienced teachers. Teachers may register for these professional development activities through the www.dadeschools.net’s
teacher portal. Component two is comprised of a cadre of teacher leaders with expertise in a variety of science subjects on the elementary and
secondary levels. Teacher leaders on the elementary level were selected based on their involvement at their schools as formal or informal science
resource teacher-leaders. On the secondary level, subject-area department chairpersons are the teacher-leaders. Component three is a cohesive,
collaborative model to provide support, on-going training, and implementation of the K-12 plan with fidelity. The Science Leadership Institute and
the Professional Development activities for early career and experienced teachers are taught by staff from the Office of Curriculum and Instruction
(Science). This staff includes Curriculum Support Specialists, Supervisors, and Directors. Support for the Component three model will be provided
by District, Zone and Regional Center personnel. The following document includes the courses for teachers and teacher leaders. Additional
professional development information specific to the Elementary Leadership Institute are found in the Appendix.
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Division of Science Education
Professional Development Offerings for First Nine Weeks
2006-2007
Title
Grade(s)
EARLY CAREER TEACHERS CORE OFFERINGS
Teaching Science for Early Career Elementary
K -2
Primary Teachers

Teaching Science for Early Career Elementary
Intermediate Teachers

3-5

Teaching Science for Early Career Middle
School Teachers

6-8

Teaching Science for Early Career Senior
High School Teachers

9-12

Description
This 3-day in-service is designed specifically for early career elementary primary
school teachers. Two of the in-service dates will be during the first nine weeks.
This in-service will include the following topics:
• Science vocabulary development
• Infusion of literacy in science
• Writing skills for science
• Florida Sunshine State Standards benchmarks
• Inquiry in science
• Use of data to improve science achievement
• Technology in the elementary science classroom
This 3-day in-service is designed specifically for early career elementary
intermediate school teachers. Two of the in-service dates will be during the first
nine weeks This in-service will include the following topics:
• Science vocabulary development
• Infusion of literacy in science
• Writing skills for science
• Florida Sunshine State Standards benchmarks
• Inquiry in science
• Use of data to improve science achievement
• Technology in the elementary science classroom
This 3-day in-service is designed specifically for early career middle school
teachers. Two of the in-service dates will be during the first nine weeks This inservice will include the following topics:
• Science vocabulary development
• Infusion of literacy in science
• Writing skills for science
• Florida Sunshine State Standards benchmarks
• Inquiry in science
• Technology in the middle school science classroom
• Differentiated instruction
This 3-day in-service is designed specifically for early career senior high school
teachers. Two of the in-service dates will be during the first nine weeks This inservice will include the following topics:
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Title

Grade(s)
•
•
•
•
•
•
•

EXPERIENCED SCIENCE TEACHERS
Elementary Science Leadership Institute –
Cohort II

K-5

Secondary Department Chairpersons
Leadership Institute

6 - 12

Tfast (Technology for All Students and
Teachers)

6-12

Effective Teaching of Comprehensive Science
Integration

6-8

Literacy in Secondary Science

9-12

Description
Science vocabulary development
Infusion of literacy in science
Writing skills for science
Florida Sunshine State Standards benchmarks
Inquiry in science
Technology in the senior high school science classroom
Differentiated instruction

150 Elementary Science Leaders in Cohort II will meet once each nine weeks.
Participants will receive training to support successful implementation of the
science curriculum, instruction, programs, and assessments in elementary schools.
Secondary Leadership Institute will be implemented during the 2006-07 School
Year. Participants in the Summer Heat Chairperson Leadership Institute will be
invited to become part of Cohort I. The first in-service will occur during this nine
weeks. The Secondary Science Leadership Institute was established to support
successful implementation of the science curriculum, instruction, programs and
assessments in secondary schools. Participants will meet twice during the school
year.
This is a 3-day in-service with follow-up. The in-service will provide:
• The use of technology in the science classrooms to increase motivation and
student achievement.
• Effective teaching strategies in science using technology.
• Activities using technology that will increase the students’ ability to
approach FCAT science questions.
• Fusion of literacy, technology, and inquiry in the science classrooms
This is a 2-day in-service with follow-up activities. Day 1 of this in-service will
occur during the nine weeks. The focus of the in-service is:
• effective integration of the strands in comprehensive science
• implementation of effective pedagogical skills
• infusion of literacy in the science class
• vocabulary development
• effective implementation of the district’s scope and sequence as well as the
various district-developed resource materials
• differentiated instruction
• science inquiry skills
• science power writing
This is a 2-day in-service with follow-up activities. Day 1 of this in-service will
occur during the nine weeks The focus of the in-service is:
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Title

Grade(s)

Description
the implementation of effective pedagogical skills
infusion of literacy in the science class
vocabulary development
effective implementation of the district’s scope and sequence as well as the
various district-developed resource materials
• differentiated instruction
• science inquiry skills
• science power writing
Secondary Science Department Chairpersons’
6-12
Science department chairpersons will meet to receive information regarding state
Meeting
and district science mandates as well as best practices for science instruction.
SELECTED ADMINISTRATORS, CURRICULUM SUPPORT SPECIALISTS, AND ALL SECONDARY SCIENCE DEPARTMENT
CHAIRPERSONS
6-12
This is a 2-day in-service with follow-up activities. The in-service will provide:
Effective Implementation of the Adopted
Secondary Science Instructional Materials (for
• In-depth understanding of the 6-12 science programs and its ancillary
selected administrators and curriculum support
materials
specialists)
• In-depth knowledge of the effective implementation of these programs in
the science classrooms.
• Effective infusion of literacy, inquiry, and technology, in the content area
• Strategies for differentiated instruction to increase student achievement
Effective Implementation of the Adopted
6-12
This is a 1-day in-service with follow-up activities. The in-service will provide:
Secondary Science Instructional Materials (for
• In-depth understanding of the 6-12 science programs and its ancillary
all science department chairpersons)
materials
• In-depth knowledge of the effective implementation of these programs in
the science classrooms.
• Effective infusion of literacy, inquiry, and technology, in the content area
• Strategies for differentiated instruction to increase student achievement
•
•
•
•

ADMINISTRATORS
Effective Utilization of Data to Inform
Instruction

K-12

This is a one day in-service. Administrators will receive training on the use of the
SIP template. In addition, they will receive training on the interpretation of the
various scores on the FCAT.
COMMUNITY-BASED ORGANIZATIONS’ AND INFORMATION SCIENCE INSTITUTIONS
Various Community-based collaborations
K-12
These institutions have not contacted the division regarding the in-services they
will be conducting during the school year.
Various Informal Science collaborations
K-12
These institutions have not contacted the division regarding the in-services they
will be conducting during the school year.
GRANT SPECIFIC
P-SELL (Promoting Science Among English
3–5
All grade 3, 4, and 5 teachers in the 9 treatment schools will be receiving
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Title

Grade(s)

Language Learners)
21st Century After School Program

K -5

NASA
SEMAA
Fall
Development
PROGRAM SPECIFIC
SECME Mini-conference
Aerospace Academy

K-12

PARENTS
Science in the Magic City
SECME

Professional

Description
professional development on the effective implementation of the grade-level
specific science modules including scientific inquiry, student reasoning, ESOL
strategies, literacy strategies, and mathematical connections.
Teachers in 4 elementary schools that are participating in the 21st Century After
School grant will be receiving training on materials and activities for students and
parents. The grant will pay for the stipends.
Train approximately 30 teachers on the academic NASA SEMAA curriculum.

K-12
6-12

Orient teachers on the various SECME components, content, and pedagogy.
Train teachers from 5 senior high schools and 2 middle schools participating in the
Secondary Reform program in the Aerospace component.

K-5
Parents
K-12

This in-service will provide parents with 2 science field studies and a parentdeveloped field study guide.
Orient parents on the various SECME components.
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Division of Science Education
Professional Development Offerings for Second Nine Weeks
2006-2007
Title
Grade(s)
Description
EARLY CAREER TEACHERS CORE OFFERINGS
Teaching Science for Early
K -2
The last day of this 3-day in-service designed specifically for early career elementary
Career Elementary
primary school teachers will be conducted during this nine weeks. This in-service will
Primary Teachers
include the following topics:
• Science vocabulary development
• Infusion of literacy in science
• Writing skills for science
• Florida Sunshine State Standards benchmarks
• Inquiry in science
• Use of data to improve science achievement
• Technology in the elementary science classroom
Teaching Science for Early
3-5
The last day of this 3-day in-service designed specifically for early career elementary
Career Elementary
intermediate school teachers will be conducted during this nine weeks. This in-service will
Intermediate Teachers
include the following topics:
• Science vocabulary development
• Infusion of literacy in science
• Writing skills for science
• Florida Sunshine State Standards benchmarks
• Inquiry in science
• Use of data to improve science achievement
• Technology in the elementary science classroom
Teaching Science for Early
6-8
The last day of this 3-day in-service designed specifically for early career middle school
Career Middle School
teachers will be conducted during this nine weeks. This in-service will include the following
Teachers
topics:
• Science vocabulary development
• Infusion of literacy in science
• Writing skills for science
• Florida Sunshine State Standards benchmarks
• Inquiry in science
• Technology in the middle school science classroom
• Differentiated instruction
Teaching Science for Early
9-12
The last day of this 3-day in-service designed specifically for early career senior high school
Career Senior High School
teachers will be conducted during this nine weeks. This in-service will include the following
Teachers
topics:
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Title

Grade(s)
•
•
•
•
•
•
•

EXPERIENCED SCIENCE TEACHERS
Elementary Science
K-5
Leadership Institute
Cohort I
Elementary Science
K-5
Leadership Institute
Cohort II
Reading in the Science
K-5
Classroom

Effective Teaching of
Comprehensive Science
Integration

6-8

Literacy in Secondary
Science

9-12

Description
Science vocabulary development
Infusion of literacy in science
Writing skills for science
Florida Sunshine State Standards benchmarks
Inquiry in science
Technology in the senior high school science classroom
Differentiated instruction

60 Elementary Science Leaders in Cohort I will meet twice during the year. Participants will
continue to receive training to support successful implementation the Elementary Science
Plan, the science curriculum, instruction, programs, and assessments in elementary schools.
150 Elementary Science Leaders in Cohort II will meet once each nine weeks. Participants
will receive training to support successful implementation of the science curriculum,
instruction, programs, and assessments in elementary schools.
This is a one day in-service with follow-up activities. Participants will learn how to teach
their students to interpret and comprehend science text material. Teachers will receive
training on:
• Enhancing science vocabulary
• Effectively utilizing graphic organizers
• Understanding detailed concepts and relationships
• Creating flow charts, diagrams, and sketches
• Creating science foldables
This is a 2-day in-service with follow-up activities. Day 2 of this in-service will occur during
the nine weeks The focus of the in-service is:
• effective integration of the strands in comprehensive science
• implementation of effective pedagogical skills
• infusion of literacy in the science class
• vocabulary development
• effective implementation of the district’s scope and sequence as well as the various
district-developed resource materials
• differentiated instruction
• science inquiry skills
• science power writing
This is a 2-day in-service with follow-up activities. Day 2 of this in-service will occur during
the nine weeks The focus of the in-service is:
• the implementation of effective pedagogical skills
• infusion of literacy in the science class
• vocabulary development
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Title

Grade(s)
•
•
•
•

ADMINISTRATORS
Effective Utilization of
Data to Inform Instruction

Description
effective implementation of the district’s scope and sequence as well as the various
district-developed resource materials
differentiated instruction
science inquiry skills
science power writing

This is a one day in-service. Administrators will receive training on the use of the SIP
template. In addition, they will receive training on the interpretation of the various scores on
the FCAT.
COMMUNITY-BASED ORGANIZATIONS’ AND INFORMATION SCIENCE INSTITUTIONS
Various Community-based
K-12
These institutions have not contacted the division regarding the in-services they will be
collaborations
conducting.
Various Informal Science
K-12
These institutions have not contacted the division regarding the in-services they will be
collaborations
conducting.
GRANT SPECIFIC
P-SELL (Promoting
Science Among English
Language Learners)
21st Century After School
Program
PARENTS
Science in the Magic City

K-12

3–5

K -5

K-6 Parents

All grade 3, 4, and 5 teachers in the 9 treatment schools will be receiving professional
development on the effective implementation of the grade-level specific science modules
including scientific inquiry, student reasoning, ESOL strategies, literacy strategies, and
mathematical connections.
Teachers in 4 elementary schools that are participating in the 21st Century After School grant
will be receiving training on materials and activities for students and parents. The grant will
pay for the stipends.
This in-service will provide parents with 2 science field studies and a parent-developed field
study guide.
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Division of Science Education
Professional Development Offerings for Third Nine Weeks
2006-2007
Title
Grade(s)
Description
EARLY CAREER TEACHERS CORE OFFERINGS
Teaching Science for Early
K -2
This 3-day in-service is designed specifically for early career elementary primary school
Career
Elementary
teachers. Two days of this in-service will occur during the third nine weeks. This in-service
Primary Teachers
will include the following topics:
• Science vocabulary development
• Infusion of literacy in science
• Writing skills for science
• Florida Sunshine State Standards benchmarks
• Inquiry in science
• Use of data to improve science achievement
• Technology in the elementary science classroom
Teaching Science for Early
3-5
This 3-day in-service is designed specifically for early career elementary intermediate school
Career
Elementary
teachers. Two days of this in-service will occur during the third nine weeks. This in-service
Intermediate Teachers
will include the following topics:
• Science vocabulary development
• Infusion of literacy in science
• Writing skills for science
• Florida Sunshine State Standards benchmarks
• Inquiry in science
• Use of data to improve science achievement
• Technology in the elementary science classroom
Teaching Science for Early
6-8
This 3-day in-service is designed specifically for early career middle school teachers. Two
Career Middle School
days of this in-service will occur during the third nine weeks. This in-service will include the
Teachers
following topics:
• Science vocabulary development
• Infusion of literacy in science
• Writing skills for science
• Florida Sunshine State Standards benchmarks
• Inquiry in science
• Technology in the middle school science classroom
• Differentiated instruction
Teaching Science for Early
9-12
This 3-day in-service is designed specifically for early career senior high school teachers.
Career Senior High School
Two days of this in-service will occur during the third nine weeks. This in-service will
Teachers
include the following topics:
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Title

Grade(s)
•
•
•
•
•
•
•

EXPERIENCED SCIENCE TEACHERS
Elementary Science
K-5
Leadership Institute
Cohort II
Reading in the Science
K-5
Classroom

Secondary Department
Chairpersons Leadership
Institute
Tfast (Technology for All
Students and Teachers)

6 - 12

Effective Teaching of
Comprehensive Science
Integration

6-8

6-12

Description
Science vocabulary development
Infusion of literacy in science
Writing skills for science
Florida Sunshine State Standards benchmarks
Inquiry in science
Technology in the senior high school science classroom
Differentiated instruction

150 Elementary Science Leaders in Cohort II will meet once each nine weeks. Participants
will receive training to support successful implementation of the science curriculum,
instruction, programs, and assessments in elementary schools.
This is a one day in-service with follow-up. Participants will learn how to teach their students
to interpret and comprehend science text material. Teachers will receive training on:
• Enhancing science vocabulary
• Effectively utilizing graphic organizers
• Understanding detailed concepts and relationships
• Creating flow charts, diagrams, and sketches
• Creating science foldables
Secondary Leadership Institute will meet for the second time during this nine weeks.
Leadership Institute was established to support successful implementation of the science
curriculum, instruction, programs and assessments in secondary schools.
This is a 3-day in-service with follow-up. The in-service will provide:
• The use of technology in the science classrooms to increase motivation and student
achievement
• Effective teaching strategies in science using technology
• Activities using technology that will increase the students’ ability to approach FCAT
science questions
• Infusion of literacy, technology, and inquiry in the science classrooms
This is a 2-day in-service with follow-up activities. Day 1 of this in-service will occur during
the nine weeks The focus of the in-service is:
• effective integration of the strands in comprehensive science
• implementation of effective pedagogical skills
• infusion of literacy in the science class
• vocabulary development
• effective implementation of the district’s scope and sequence as well as the various
district-developed resource materials
• differentiated instruction
• science inquiry skills
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Title
Literacy in Secondary
Science

ADMINISTRATORS
Effective Utilization of
Data to Inform Instruction

Grade(s)
9-12

Description
• science power writing
This is a 2-day in-service with follow-up activities. Day 1 of this in-service will occur during
the nine weeks The focus of the in-service is:
• the implementation of effective pedagogical skills
• infusion of literacy in the science class
• vocabulary development
• effective implementation of the district’s scope and sequence as well as the various
district-developed resource materials
• differentiated instruction
• science inquiry skills
• science power writing

This is a one day in-service. Administrators will receive training on the use of the SIP
template. In addition, they will receive training on the interpretation of the various scores on
the FCAT.
COMMUNITY-BASED ORGANIZATIONS’ AND INFORMATION SCIENCE INSTITUTIONS
Various Community-based
K-12
These institutions have not contacted the division regarding the in-services they will be
collaborations
conducting.
Various Informal Science
K-12
These institutions have not contacted the division regarding the in-services they will be
collaborations
conducting.
GRANT SPECIFIC
P-SELL (Promoting
3–5
All grade 3, 4, and 5 teachers in the 9 treatment schools will be receiving professional
Science Among English
development on the effective implementation of the grade-level specific science modules
Language Learners)
including scientific inquiry, student reasoning, ESOL strategies, literacy strategies, and
mathematical connections.
PROGRAM SPECIFIC
SECME Training
K-12
Train SECME teachers on the various SECME components, content, and pedagogy.
PARENTS
Science in the Magic City

K-12

K-6 Parents

This in-service will provide parents with 2 science field studies and a parent-developed field
study guide
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Division of Science Education
Professional Development Offerings for Fourth Nine Weeks
2006-2007
Title
Grade(s)
Description
EARLY CAREER TEACHERS CORE OFFERINGS
Teaching Science for Early
K -2
The last day of this 3-day in-service designed specifically for early career elementary primary school
Career Elementary
teachers will occur during this nine weeks. This in-service will include the following topics:
Primary Teachers
• Science vocabulary development
• Infusion of literacy in science
• Writing skills for science
• Florida Sunshine State Standards benchmarks
• Inquiry in science
• Use of data to improve science achievement
• Technology in the elementary science classroom
Teaching Science for Early
3-5
The last day of this 3-day in-service designed specifically for early career elementary intermediate
Career Elementary
school teachers will occur during this nine weeks. This in-service will include the following topics:
Intermediate Teachers
• Science vocabulary development
• Infusion of literacy in science
• Writing skills for science
• Florida Sunshine State Standards benchmarks
• Inquiry in science
• Use of data to improve science achievement
• Technology in the elementary science classroom
Teaching Science for Early
6-8
The last day of this 3-day in-service designed specifically for early career middle school teachers will
Career Middle School
occur during this nine weeks. This in-service will include the following topics:
Teachers
• Science vocabulary development
• Infusion of literacy in science
• Writing skills for science
• Florida Sunshine State Standards benchmarks
• Inquiry in science
• Technology in the middle school science classroom
• Differentiated instruction
Teaching Science for Early
9-12
The last day of this 3-day in-service designed specifically for early career senior high school teachers
Career Senior High School
will occur during this nine weeks. This in-service will include the following topics:
Teachers
• Science vocabulary development
• Infusion of literacy in science
• Writing skills for science
• Florida Sunshine State Standards benchmarks
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Title

Grade(s)
•
•
•

Description
Inquiry in science
Technology in the senior high school science classroom
Differentiated instruction

EXPERIENCED SCIENCE TEACHERS
Elementary Science
K-5
60 Elementary Science Leaders in Cohort I will meet twice during the year. Participants will continue
Leadership Institute
to receive training to support successful implementation of science curriculum, instruction, programs,
Cohort I
and assessments in elementary schools.
Elementary Science
K-5
150 Elementary Science Leaders in Cohort II will meet once each nine weeks. Participants will receive
Leadership Institute
training to support successful implementation of the science curriculum, instruction, programs, and
Cohort II
assessments in elementary schools.
Ready, Set, Middle School
5
This in-service is geared to provide 5th grade teachers with content that will assist them in preparing
their students for middle school integrated science.
Secondary Department
6 - 12
Secondary Leadership Institute will be implemented during the 2006-07 School Year. Participants in
Chairpersons Leadership
the Summer Heat Chairperson Leadership Institute will be invited to become part of Cohort I. The
Institute
Secondary Science Leadership Institute was established to support successful implementation of the
science curriculum, instruction, programs and assessments in secondary schools. Participants will meet
once each nine weeks.
6-8
This is a 2-day in-service with follow-up activities. Day 2 of this in-service will occur during the nine
Effective Teaching of
weeks The focus of the in-service is:
Comprehensive Science
• effective integration of the strands in comprehensive science
Integration
• implementation of effective pedagogical skills
• infusion of literacy in the science class
• vocabulary development
• effective implementation of the district’s scope and sequence as well as the various districtdeveloped resource materials
• differentiated instruction
• science inquiry skills
• science power writing
Literacy in Secondary
9-12
This is a 2-day in-service with follow-up activities. Day 2 of this in-service will occur during the nine
Science
weeks The focus of the in-service is:
• the implementation of effective pedagogical skills
• infusion of literacy in the science class
• vocabulary development
• effective implementation of the district’s scope and sequence as well as the various districtdeveloped resource materials
• differentiated instruction
• science inquiry skills
• science power writing
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Title
Grade(s)
Description
Secondary Science
6-12
Science department chairpersons will meet to receive information regarding state and district science
Department Chairpersons’
mandates as well as best practices for science instruction.
Meeting
ADMINISTRATORS
Effective Utilization of
K-12
This is a one day in-service. Administrators will receive training on the use of the SIP template. In
Data to Inform Instruction
addition, they will receive training on the interpretation of the various scores on the FCAT.
COMMUNITY-BASED ORGANIZATIONS’ AND INFORMATION SCIENCE INSTITUTIONS
Various Community-based K-12
These institutions have not contacted the division regarding the in-services they will be conducting.
collaborations
Various Informal Science
K-12
These institutions have not contacted the division regarding the in-services they will be conducting.
collaborations
GRANT SPECIFIC
P-SELL (Promoting
3–5
All grade 3, 4, and 5 teachers in the 9 treatment schools will be receiving professional development on
Science Among English
the effective implementation of the grade-level specific science modules including scientific inquiry,
Language Learners)
student reasoning, ESOL strategies, literacy strategies, and mathematical connections.
PARENTS
Science in the Magic City
K-6
This in-service will provide parents with 2 science field studies and a parent-developed field study
Parents
guide
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The Elementary Science Leadership Institute
Purpose of the Elementary Science Leadership Institute
The Elementary Science Leadership Institute was established to support successful implementation of science curriculum, instruction, programs
and assessments in elementary schools. The establishment of the science leadership institute complies with the National Science Education
Standard (NSES) Program Standard F. This standard states:
1. Schools must support reform efforts that encourage collegiality.
2. Teachers should be encouraged to discuss, reflect, and conduct research around science education reform.
3. Teachers must be supported in creating networks of reform
4. An effective leadership structure that includes teachers must be in place.
Teacher participants
Principals were sent a memorandum inviting the participation of teacher leaders in mathematics and science at their schools. A total of 93
principals responded and submitted names to be considered for the Elementary Science Leadership Institute-Cohort I. Cohort I included a total of
sixty teachers, ten representatives from each region. Teachers in Cohort I participated in a year long intensive integration to the district’s science
curriculum, instruction, programs and assessments. At the conclusion of the year long session, each leader completed an Implementation Plan
aligned with the K – 12 Science Plan to be used at their schools. In the spring of 2007, Cohort II was formed with remainder of the elementary
schools. Currently, all 208 schools with elementary grades are included in the Elementary Science Leadership Institute.

24

Follow-up and accountability for implementation
The following organizational structure has been established in order to facilitate school-site visitations and provide support to the elementary science
leaders:
1. District Curriculum Support Specialists and the District Science Supervisor visit schools to provide support to the school-site leaders in their
implementation of their plans. Regional support specialists also work in collaboration with the District Curriculum Support Specialists and District
Supervisor to support data-driven professional development needs.

2. Email communication with the leadership group has been established since the summer 2005. The email communications provide the group with
up-to-date, research-based information on science education.

3. Science kits and other materials have been delivered to schools. Additionally, professional development in the use of those kits and materials was
provided during the Summer HEAT session.

4. District elementary science supervisor met with region directors for curriculum and presented the implementation support plan for elementary
science and the elementary science leadership institute at Regional Principal Meetings.
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A diagram of the Elementary Science Support Structure is found below:

Lora Meade
(Regs. 1, 2 & 3)

Cyd HeyligerBrowne
(District)

Paula NelsonShokar
(Regs. 4, 5 & 6)

Region Specialists

School Site
Leaders
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Parent Involvement
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K-12 Science Plan’s alignment with the Parent Academy
The Office of Curriculum and Instruction (Science) and the Parent Academy are collaborating to ensure that parents are involved and aware of the
science curriculum and assessment. A series of events courses will take place, such as:
Course 1: Helping your child learn science
This course involves parents and students in a variety of activities that will assist parents in helping children build their content knowledge in science.
Delivery of the course content will be through family science nights, science prep rallies and informal science institution nights.
Course 2: Chemistry is Everywhere
This course explores Chemistry content while taking students through the scientific method and preparation for a Science Fair project.
Science Focus Week
Parents and students will be invited to hear renowned scientists present their expert knowledge on specific “hot” science topics throughout the week.
Science Prep Rallies within feeder patterns will also be held throughout the week. The culminating event will be Saturday Science Day at the Mall.
Science Prep Rallies
The Parent Academy will be hosting a special science family night for parents. Designed for students and their parent in grades five, eight and nine
as a motivational rally the science prep rally will be held at high schools within each feeder pattern. It will involve an exciting science show and
displays of science resources.
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Instructional Block
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Proposed Elementary Science Schedule
Weekly schedule
Primary 100 minutes
Intermediate 150 minutes
Several workable models are presented below to assist with a school’s scheduling of the Elementary Science block:
Model 1:
Primary
20 minutes of science instruction each day
Intermediate 30 minute of science instruction per day
Model 2:
Primary
3 days 34 minute science instruction
Intermediate 3 day 50 minute science instruction

Model 3:
Primary
2 days of 50 minutes each
Intermediate 2 days of 1hr. 5 min. each

30

Instructional Elementary Science Block
Science Lesson Plan Framework
Time
Monday
Tuesday
Wednesday
Thursday
Teacher
Teacher
15
Benchmark
Guided
Guided
Social Studies
Minutes
Assessment
Engagement
Engagement
(30 Mins)
Group
Group
Social Studies
30
Instruction
Instruction
Minutes (Explore and (Explore and
Social
Social Studies
Explain)
Explain)
Studies
Whole Group Whole Group
15
Instruction
Instruction
Social
Social Studies
Minutes
(Elaborate
(Elaborate and
Studies
and Evaluate)
Evaluate)

Friday
Social Studies
Social Studies
Social Studies

Social Studies

Differentiated Instruction in the Science Classroom
Miami-Dade County Public School (MDCPS) elementary teachers will be able to enhance the District’s science curriculum by providing students
with differentiated instruction opportunities in the science classroom. Elementary students will be able to enhance their conceptual understanding of
the Sunshine State Standards via varying entry points of instruction, learning tasks, and outcomes that are tailored to the individual needs of students
(Hall, Strangman, & Meyer, 2003) throughout the District.
In addition, the teachers will also be able to differentiate science content and pedagogical instruction and product (Tomlinson, 1999) in order to meet
the needs of students. This type of instruction will allow students to explore the elementary science benchmarks through inquiry-based explorations,
expanded research skills, and scientific reflection. The focus of differentiated instruction in science will be in the following:
•

Group Instruction (Tiered Instruction)
o Guided Inquiry
o Cooperative Inquiry
o Independent Inquiry

}

Science Centers
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Five E Instructional Model
The science curriculum will be taught utilizing the 5E instructional model of learning cycle (Trowbridge, Bybee, & Powell, 2000), which is a
constructivist model that has five essential phases of instruction:
1. Engagement
2. Exploration
3. Explanation
4. Elaboration
5. Evaluation
This approach takes students through the learning cycle by tapping into prior knowledge and experiences, new explorations and investigations.
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Engage

Core Science Instruction

•
•
•

Teacher Guided Engagement
(15 Minutes)
Students are engaged with scientific questions and/or defining problems about an event or phenomenon.
Students are encouraged to make connections with what they already know.
The ground work for the day’s activities is made.

Elaborate & Evaluate

Explore and Explain

Mode 1
Guided Inquiry
(TLC-Teacher Learning Center)
•

•

Teacher guides students to
explore
science
concepts
through hands-on experiences,
formulate and test hypotheses,
and solve problems.
Teacher guides students to
analyze and interpret data,
synthesize ideas, build models
and explain their conceptual
understanding of scientific
knowledge gained.

Group Instruction
(30 Minutes)
Mode 2
Cooperative Inquiry
•

•

Students explore science
concepts through hands-on
experiences, formulate and
test hypotheses, and solve
problems in cooperative
group(s).
Students
analyze
and
interpret data, synthesize
ideas, build models and
explain their conceptual
understanding of scientific
knowledge
gained
in
cooperative group(s).

Mode 3
Independent Inquiry
•

•

Students explore science concepts through
hands-on experiences, formulate and test
hypotheses,
and
solve
problems
independently.
Students analyze and interpret data,
synthesize ideas, build models and explain
their conceptual understanding of scientific
knowledge gained independently.

Elaborate and Evaluate
(15 Minutes)
Whole Group Instruction
•

Students will elaborate on the concepts they learned in their perspective inquiry sessions, make connections to
related concepts and the teacher will be able to continue to assess student learning through one or more of the
following methods.
o Whole group open forums
o Science Journaling
o Research
Inquiry-based lab report
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Extend

Extend through Home Learning
Structured Independent Extension
•

Students extend their new conceptual understanding and apply what they learned through the home learning
assignment.

References
Hall, T., Strangman, N., & Meyer, A. (2003). Differentiated instruction and implications UDL implementation. National Center on Accessing the
General Curriculum. Retrieved March 20, 2006 from http://www.k8accesscenter.org/training_resources/udl/diffinstruction.asp
Tomlinson, C.A. (1999). How to differentiate instruction in mixed-ability classrooms.
Alexandria, VA: ASCD.
Trowbridge, L., Bybee, R., & Powell, J. (2000). Becoming a secondary science teacher. Upper Saddle River, NJ: Prentice Hall.

34

Student Role

Engagement
(15 minutes)

More <----Amount of Learner Self-Direction--Æ Less
Less ---- Amount of Direction from Teacher or Material----More
Learner engages in Learner poses a
Learner selects
Learner sharpens or
scientifically
question
among questions,
clarifies questions
oriented questions
poses new questions
provided by teacher,
materials, or other
source

Evaluation

Extension/Expansion/
Elaboration
(15 minutes)

Explanation
Exploration
(30 minutes)

5E Model

Inquiry Variations

Learner engages in
question provided by
teacher, materials, or
other source

Learner gives
priority to evidence
in responding to
questions

Learner determines
what constitutes
evidence and collects
it

Learner directed to
collect certain data

Learner given data
and asked to analyze

Learner given data
and told how to
analyze

Learner formulates
explanations from
evidence

Learner formulates
explanation after
summarizing
evidence

Learner guided in
process of
formulating
explanations from
evidence

Learner given
possible ways to use
evidence to formulate
explanations

Learner provided
with evidence

Learner given
Learner directed
Learner
possible connections
toward areas and
independently
sources of scientific
examines other
knowledge
resources and forms
the links to
explanations
Learner coached in
Learner provided
Learner forms
Learner
development of
broad guidelines to
reasonable and
communicates and
communications
sharpen
logical arguments to
justifies
communication
communicate
explanations
explanations
Appropriate formal and informal evaluations are identified throughout lesson.
Learner connects
explanations to
scientific
knowledge

Learner givens steps
and procedures for
communications

35

Reading and Writing Literacy in the Content Area

36

Reading in the Content Area and Power Writing
The Literature List was developed in response to the expressed need of teachers for literature that will enhance the teaching of the Science
Competency-based Curriculum and the Florida Sunshine State Standards. The list includes science-theme based literature and informational science
text. These two modes of reading meet the Florida Sunshine State Standards for reading and are part of the state reading assessment. In order for
students to perform well on the science assessment it is necessary for them to decode science vocabulary words. Additionally, students need to write
in a technical manner when reporting their data, lab results and conclusions. The Office of Curriculum and Instruction (Science) has developed a
technical writing process called Power Writing that enables students to follow a series of questions in order to write a scientifically accurate response.
Vocabulary words specific to Science and Power Writing Strategies are included in the Appendix. The Literature List is designed for all grade
levels.

Each

book

on

the

list

has

been

given

the

following

designations:

elementary

(E),

middle

(M)

and

Senior(S).
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Ryder

E
S
S

S
S

S
S

S
S

S

S

E
S
S
S
M
M
S
E

M

E
S
S
M

S
S

M
E

M
S

M
M

Scientific
Thinking
Strands
(H)

Nature of Science

How Living things
Interact with their
Environment

Life &
Environmental
Sciences
Strands
(E & G)

Processes of Life

Earth/Space

Earth/Space
Sciences
Strands (D,E)

Processes that shape
the Earth

Force & Motion

Author
Janice May Udry
Sundance
Sundance
S
Sundance
S
Sundance
Sundance
Sundance
Sundance
Sundance
Sundance
Sundance/Newbridge
Sundance
Sundance
Sundance
Byron Barton
Sundance/Newbridge
Sundance
Sundance
S
Sundance/Newbridge

Energy

Name of Book
A Tree is Nice
Accepting Diversity
Adventure Novels
Adventure Novels
An Island Like You
And the Earth Did Not Devou
Animal Talk
Annie’s baby
Ant Attack
Arctic Explorer
Backstage Pass
Barrier Breakers
Biggest, Highest, Fastest
Bronx Masquerade
Building A House
Built for Speed
Buried in the Backyard
Buried Onions
Chicken Soup for the
Teenage Soul
Chipmunk Song

Nature of Matter

Physical & Chemical
Science
Strands (A,B, C)

S

M
M
S
E
S

S
E
S
S

E
S
S

S
S

E

E

E
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Clever Trevor
Contemporary Issues
Cool Salsa
Crazy Weekend
Dear Mr. Henshaw
Esperenza rising
Essential Chemistry
Everybody Needs a Rock
Fantastic Plastics
Gotcha!
Gregory the Terrible Eater
Hill of Fire
How Big Is a Foot?
Human Body
I have a Sister, My Sister is
Deaf
I Know What you did Last Su
I See
In the Garden

Scientific
Thinking
Strands
(H)

Nature of Science

How Living things
Interact with their
Environment

Life &
Environmental
Sciences
Strands
(E & G)

Processes of Life

Earth/Space

Processes that shape
the Earth

Earth/Space
Sciences
Strands (D,E)

E
S

S

S

S

S

S

S
M

E
S
M

E

Sundance
Usborne
S
Baylor
Meish Goldish
E
Sundance
Sharmat
Thomas P. Lewis
Rolf Myller
Usborne-Internet link
Peterson
Sundance
Infotrek
Jim McDougall

Force & Motion

Author
Virginia Lee
Burton
Sundance
Sundance
Sundance
Sundance
Beverly Cleary

Energy

Name of Book
Choo Choo

Nature of Matter

Physical & Chemical
Science
Strands (A,B, C)

S
E

E

E
E
ME

E
E
E

E

E

E

S

S

S

S

E
E

E
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Sundance/Newbridge
Robert McCloskey
Tomie dePaola
Usborne-Internet link S
Sundance
Miller
Burningham
Sundance
S
Popular Science
Popular Science
Sundance
Morgan
Cendrars
Usborne
Usborne-Internet link

Scientific
Thinking
Strands
(H)

Nature of Science

Life &
Environmental
Sciences
Strands
(E & G)
How Living things
Interact with their
Environment

Earth/Space

Processes that shape
the Earth

Force & Motion

Earth/Space
Sciences
Strands (D,E)

Processes of Life

Inside a Beehive
It Came from Outer Space
It’s Mine
Keep the Lights Burning,
Abbie
Love and the other Four-letter
Make Way for Ducklings
Michael Bird Boy
Mixtures and Compounds
Monster Bug
Mousekin’s Bird
Mr. Grumpy’s Motorcar
Mystery Novels
Popular Science Series
Popular Science Series
Real-World Robots
Sadie and he Snowman
Shadows
Sharks
Sharks

Author
Martin Smith
Magic School Bus
Sundance
Leo Lionni
Roop

Energy

Name of Book

Nature of Matter

Physical & Chemical
Science
Strands (A,B, C)

E

E

E

E
E
E

E
S
E
E

E
E

E

E

S

S

S
S

S
S

E
E

E

S

E
S
MS
S
MS

S

S

S
MS
S
S

E
E
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Spectacles
Strega Nona’s Magic
Lessons
Techno Terror
The Alien Files
The Big Balloon Race
The Bionic Bunny Show
The Crossing
The Descriptors
The Face on the Milk Carton
The Glorious Flight
The Gold Cadillac
The Green Dog
The Magic School Bus at
the Waterworks

Sundance
Sundance
Eleanor Coerr
Marc Brown
Sundance
Sundance
Sundance
Alice Provensen
Sundance
Sundance
Cole

E

E

Scientific
Thinking
Strands
(H)

Nature of Science

E

How Living things
Interact with their
Environment

E

Life &
Environmental
Sciences
Strands
(E & G)

Processes of Life

Earth/Space

Earth/Space
Sciences
Strands (D,E)

Processes that shape
the Earth

Force & Motion

Author
Ryder
Sundance
Sundance
Jim McDougall
Martin Smith
Ellen Raskin
Tomie dePaola

Energy

Name of Book
Simon Underground
Slow Down, Sara
Slow Down, Sara
Snails and Slugs

Nature of Matter

Physical & Chemical
Science
Strands (A,B, C)

E
E

E
E
M
M
E
E
S

S
MS

S
E
M
E
E

E

E
E
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The Nose Knows
The Rainbow Mystery
The Secret Birthday
Message
The Skin I’m In
The Three Little Pigs Go
into Town
The Tiny Seed
The Very Last First Time
Thrillers
Time Zones
Trino’s Choice
What Homework?
Who Sank the Boat?
X-treme Outdoors

Scientific
Thinking
Strands
(H)

Nature of Science

How Living things
Interact with their
Environment

Life &
Environmental
Sciences
Strands
(E & G)

Processes of Life

Earth/Space

Processes that shape
the Earth

Earth/Space
Sciences
Strands (D,E)

E
E
E

E

E
E

Sundance
Mark Cressman
Eric Carle
Andrews
Sundance
Sundance
Sundance
Sundance
Pamela Allen
Sundance

Force & Motion

Author
Infotrek
Nigel & Josephine
Croser
Sundance
Sundance
Eric Carle

Energy

Name of Book
The Mighty Lever
The New Butterfly

Nature of Matter

Physical & Chemical
Science
Strands (A,B, C)

S
E
E
E
S
M
S
E
S

S

S

S

S

S

E
E
S
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Progress Monitoring

43

Progress Monitoring
Office of Curriculum and Instruction (Science)
The implementation of the K-12 Science Plan will be monitored by intervention teams assigned from the Office of Curriculum and Instruction
(Science). These teams have been assigned to work with targeted schools based on 2005 – 2006 Science FCAT data. The District will work in
collaboration with the region and Zone to ensure support is provided to all schools. Each group will be assigned to teams.

The teams are organized into two societies. Society One named the Marjory Stoneman Douglas Society services schools in Regions 1, 2 & 3.
Society Two, The Winston Scott Society, services schools in Regions 4, 5 & 6. The teams are comprised of District Executive Directors, Supervisors
and Science curriculum support specialists. Additionally, the Region curriculum support specialists and curriculum supervisors along with the
curriculum support specialists and curriculum supervisors in the Zone are included in the societies.

The intervention teams have received professional development on the plan. The teams will spend at least a day working specifically in the schools
with teachers and students in grades 5, 8 and 11 during the fall semester and the earlier part of the spring semester until testing. In the spring,
teachers will begin work with grade 4, 7 and 10 students and teachers. The intervention teams will work with the elementary and secondary schoolsite science leaders to plan data-driven professional development customized to the school-site, co-teaching model science lessons, assist with lesson
planning of science activities and meet with grade level and curriculum teams to monitor progress based on weekly student work and assessments.
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FCAT Interventions
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The Office of Curriculum and Instruction (Science) is providing various FCAT intervention strategies to all schools. These interventions include
material and human resources as well as enhancement programs. The resources consists of test prep and intervention materials for grades three
through eleven.
Elementary School FCAT Test Prep, Instructional and Intervention Materials
A class set of a science encyclopedia for each school to be used at Grade Five. Additionally, one science kit per school, which is aligned to the K-12
Science Plan, will be provided for Grade Five Science. Furthermore, FCAT Preparation materials along with interventions for struggling students
will be provided for each school to be used in grades three through five.
Secondary Schools FCAT Test Prep, Instructional and intervention Materials
Secondary schools already have FCAT test preparation materials that were included as a part of the recent science textbook adoption. However, in
addition to those test preparation materials, middle through senior high school science classes will receive intervention materials for Reading in the
Content Area and Timed Readings in Science.
Science Intervention Teams
The professional development activities have been designed in support of the implementation of the K – 12 Science Plan. There are three
components to the professional development section of the Plan. Component one addresses the pedagogy and content knowledge development needs
of early career and experienced teachers. Component two is comprised of a cadre of teacher leaders with expertise in a variety of science subjects on
the elementary and secondary levels. Component three is a cohesive, collaborative model to provide support, on-going training, and
implementation of the K-12 plan with fidelity. Support for the Component three model will be provided by District, Zone and Regional Center
personnel.
Enhancement Programs
The Office of Curriculum and instruction also provides enhancement programs that extend the science curriculum to provide greater rigor and
relevance to the standards. Additionally, these enhancement programs provide schools, teachers, parents, and students with opportunities to engage
in exciting, inquiry-based, real life science experiences. These programs include: NASA SEMAA for grades K – 12, P-SELL for elementary grades,
Science Fair for grades K – 12, SECME STARS before and after school program for elementary students, Outreach Science Competitions for grades
K – 12 hosted by a variety of Informal Science Institutions, Summer Outreach Programs and SECME. All of these programs have been nationally
recognized and have won national student awards.
*Additional FCAT support information located in Appendix iii.
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Competitions
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Miami-Dade County Public Schools
SECME and Out-Reach Competitions

Contest Name
SECME Competitions
District Elementary and
Secondary:
March
National: July
Contact:
Mrs. Ava Innerarity
Rosales
305-995-4537
Junior FIRST LEGO
League International
(JFLL)
Registration: August
Competition: September
Location: TBA
Contact:
Mrs. Ava Innerarity
Rosales
305-995-4537

Grade
Level

Grades
K-12

Contest Information
•
•
•
•
•

•
•
•
Grades 3-5

•
•
•
•
•
•

FIRST LEGO League
International (FLL)
Registration:
May-September
Qualifying Events:
November-December
Florida State Tournament:
January
Contacts:
Mrs. Ava Innerarity
Rosales
305-995-4537

Grades
6-8

National Engineers’ Week
Future City Competition
Registration Deadline:

Grades
7-8

•
•
•
•
•
•
•
•

Encourages minority students to in the areas of science, mathematics, and engineering
Involves “Saturday Seminars” to encourage students
Awards are presented at an Awards Breakfast
The National Event is a week-long convention including a competition
Olympiad and Festival Handbooks can be downloaded at http://mathscience.dadeschools.net/secme.htm

Introduces children around the world to the fun and experience of solving real-world problems by applying math, science,
and technology.
Created in partnership with the LEGO Group, JFLL is geared to children aged 6 to 9 years old and utilizes a modified
FIRST LEGO League framework.
JFLL introduces children to the concepts of teamwork and basic design skills, creating an initial interest and hands-on
approach to science and technology through the familiarity and fun of LEGO building.
Teams of up to 6 children and an adult mentor receive a mini-challenge, based on the annual FLL research project.
Using an open-ended LEGO building set, the team and mentor will design a model to meet the current “quest” challenge.
Cost for participation is $90, which includes the LEGO building set.
Information and ordering instructions may be found at: http://www.firstlegoleague.org/default.aspx?pid=18130.
The FIRST LEGO League (FLL), considered the "little league" of the FIRST Robotics Competition, is the result of a
partnership between FIRST and the LEGO Group.
Extends the FIRST concept of inspiring and celebrating science and technology to children aged 9 through 14, using realworld context and hands-on experimentation.
Participants use the LEGO® MINDSTORMSTM Robotics Invention SystemTM technology to build a robot and compete in a
friendly, FIRST-style robotics event.
Using LEGO bricks and other elements such as sensors, motors, and gears, teams gain hands-on experience in engineering
and computer-programming principles as they construct and program their unique robot inventions.
A team consists of no more than ten participants and at least one adult coach.
A team must have access to a computer and the Internet, as well as the space to build and test the robot on the FLL Playing
Field. The playing field is an 8' X 4' mat upon which LEGO pieces and various elements are arranged to create the
Challenge missions.
Must also have access to computer and Internet.
Information and ordering instructions may be found at: http://www.firstlegoleague.org/default.aspx?pid=70.
Combines a stimulating engineering challenge with a "hands-on" application by which students can present their vision of a
city of the future with the assistance of engineer mentors.
Fosters engineering skills, such as teamwork, communication, and problem solving.
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Contest Name

Grade
Level
•
•
•

October
Regional Competition:
January
Florida International
University, Miami
National Competition:
February
Washington, D.C.
Mrs. Ava Innerarity
Rosales
305-995-4537
West Point Bridge Design
Competition
Registration: January
Qualifying Round:
January-March
Semi-Final Round: April
Final Round: May
West Point, NY
Mrs. Ava Innerarity
Rosales
305-995-4537
FIRST Robotics
Competition (FRC)
Regional: March
Championship: April
Atlanta, GA
Contacts:
Mrs. Ava Innerarity
Rosales
305-995-4537

JETS
Contacts:
Mrs. Ava Innerarity
Rosales
305-995-4537

Contest Information

•
•
•
•
•

Grades 7-12

Grades
9-12

Grades
9-12

•
•
•
•

Informs the community about the multi-disciplines within the engineering profession.
Inspiring students to explore futuristic concepts and careers in engineering.
Only one team from each registered school--consisting of three students, an engineer mentor, and a teacher--can compete
in the final round at the regional competition.
Students design their city using SimCity 3000™ competition software. They design and build a scale model of a section of
their city.
Additionally, students prepare a 500-700 word essay, a 300-500 word abstract, and a 5-7 minute presentation of their city.
The first-place teams in the regional competitions will travel to Washington, D.C., to participate in the national finals
during National Engineers Week.
Additional information may be found at: http://www.futurecity.org/.
Provides middle and high school students with a realistic, engaging introduction to engineering through the use of problemsolving experiences and the creation of devices and systems utilizing mathematics, science, and technology to meet human
needs.
Students may compete individually or in teams of two members. Competing in teams of two is strongly encouraged.
Each member of the first-place team will receive a $10,000 cash scholarship.
Each member of the five finalist teams will win a notebook computer.
Additional information is available at: http://bridgecontest.usma.edu/index.htm.

• An exciting, multinational competition that teams professionals and young people to solve an engineering design problem in
an intense and competitive way.
• Combines the excitement of sports with science and technology to create a unique varsity sport for the mind. Helps highschool young people discover the rewarding and engaging world of innovation and engineering.
• Teams comprised of 15-25 high-school-aged students.
• Colleges, universities, corporations, businesses, and individuals provide scholarships to the participants worth $8 million.
• Corporate sponsorship is required as the cost of the championship is approximately $15,000.
• Information and ordering instructions may be found at: http://www.floridafirstregional.com/.
• Providing real-world engineering insight and challenges for high school students.
• Students can take advantage of: student competitions, assessment tools, career guidance resources, an e-newsletter, and
more.
• Provides resource materials for parents and counselors,
• The TEAMS competition is a one-day event that requires students to think critically.
• The questions posed represent college freshman-level engineering coursework and team members should have knowledge of
math, chemistry, physics, biology, and computer applications, but being an 'expert' is not required.
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Contest Name
NAACP ACT-SO
Contacts:
Mrs. Ava Innerarity
Rosales
305-995-4537

Fairchild Challenge
Contacts:
Mrs. Ava Innerarity
Rosales
305-995-4537

Grade
Level

Grades
9-12

Grades
6 - 12

Contest Information
• ACT-SO means “Afro-Academic, Cultural, Technological and Scientific Olympics.
• A year-long enrichment program designed to recruit, stimulate, improve, and encourage high-academic and cultural
achievement among African-American high school students.
• 25 categories of competitions involving the sciences humanities, and performing and visual arts.
• African-American high school students who participate must be citizens of the United States, be enrolled in grades 9-12, and
be amateurs in the categories of competition.
• Awards at the national level include cash scholarships up to $1,000 and medals.
• Sponsored by Fairchild Tropical Botanic Garden.
• This series of year-long competitions encourage environmental awareness in students through a variety of multi-disciplinary
competitions such as song-writing, poetry, art, habitat restoration, etc.
• Challenges are designed to improve problem solving and critical thinking skills in order to develop responsible citizens.
• Contest rules and registration can be found at: http://fairchildgarden.org
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Miami-Dade County Public Schools
Ancillary Contests and Competitions

Contest Name

Grade
Level

Contest Information
•

Toshiba-ExploraVision
Entry Due:
January

The Internet Science and
Technology Fair (ISTF)
Enrollment: SeptemberNovember
Submission Deadline:
February
Winning Teams Announced:
May
Contact: Mrs. Barbara Zeiler
305-995-1976

Grades
K-3
Grades
4-6
Grades
7-9
Grades
10-12

•

•
•
•
•

Grades
3-5
Grades
6-8
Grades
9-12

•
•

•
Christopher Columbus
Awards Program
Entry Due:
February
Semifinalists Announced:
March
Finalist Competition:
May
Orlando, FL
Contact: Mrs. Barbara Zeiler
305-995-1976
Discovery Youth Science
Challenge (DYSC)

•
•
•
•

The competition is a middle-school version of the Intel Science Talent Search.
Students are nominated by affiliated fairs (M-DCPS selects nominees as a Special Area Award at the annual South Florida

•

Grades
6-8

(1) Challenges students to use information-technology tools to discover and explore the future of science and engineering;
(2) provides science, math, and computer teachers with a means to integrate the Internet and research methods into their
curricula; and (3) offers scientists and engineers working within corporations, federal/state agencies, and academic
research centers an opportunity to invest their time online as technical advisors who become "digital mentors."
From October through February of each year, student teams apply technology to real-world problems when they
participate in the ISTF and create a web page; they will employ technical applications from one of seven categories to
solve a problem their team has identified or as the focus of their research.
Team sizes of 3 to 7 students work best. NOTE: There must be at least three students on a team. However, there is not a
maximum limit on the number of students per team.
Provides students with a cutting-edge competition that combines science and technology with community problem
solving in a real-world setting.
With the help of an adult coach, students work in teams of 4 to identify an issue they care about and use science and
technology to develop an innovative solution; they work with experts, conduct research, and put their ideas to the test just
like adult scientists.
The top thirty entries are chosen as semifinalists. Eight finalist teams attend National Championship Week. Every
finalist team and its coach win an all-expense-paid trip to Walt Disney World® plus a $200 grant to further develop their
ideas.
Two Gold Medal winning teams receive a $2,000 U.S. Savings Bond and a plaque for each team member along with a
plaque for their school.
One team will receive the $25,000 grant as seed money to help bring its idea to life in the community.
Additional information may be found at: http://www.christophercolumbusawards.com/intro.htm.

•

Grades
6-8

Designed to encourage students (1) to combine their imagination with their knowledge of science and technology in order
to explore visions of the future and (2) to learn how to work in collaborative groups on an interdisciplinary project, which
is not limited to high achievers alone.
Students are required to (1) attend a public, private, or home school in the U.S., Canada, or U.S. Territories; (2) work in
groups of 2-4, simulating research and development teams, together with a team coach and an optional mentor; (3) select
a technology, researching how it works and why it was invented, and then projecting how that technology may change in
the future; and (4) write a document and draw a series of web-page graphics to describe their idea..
Regional winners make a Web site and a prototype of their future vision.
First Prize (4 teams): U.S. EE Savings Bond for each student worth $10,000 at maturity; Second Prize (4 teams): U.S. EE
Savings Bond for each student worth $5,000 at maturity; Regional Prize (24 teams): A laptop computer for each regional
winning school and a special gift for each student, teacher, and mentor; Honorable Mention Recognition also included.
Additional information may be found at: http://www.exploravision.org/2005/home.htm

•
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Contest Name

Grade
Level

Entry Due:
June
Semifinalists Announced:
August
Finalist Competition:
October
Washington, D.C.
Contact: Mrs. Barbara Zeiler
305-995-1976

Contest Information
•
•
•
•
•

Junior Solar Sprint
Florida Solar Energy Center
(FSEC), Cocoa
May
National Competition
Denver, Colorado
June
Contact: Mrs. Barbara Zeiler
South East Regional Middle
School Science Bowl
Florida Solar Energy Center
(FSEC), Cocoa
April
National Competition
Denver, Colorado
June
Contact: Mrs. Barbara Zeiler
305.995.1976

•
•
Grades
6-8

•
•
•
•
•
•

Grades
6-8

Science and Engineering Fair).
Students send in completed packets and receive pins and t-shirts. Superior written communication is essential for rounds
1-3. Round 4 is based on teamwork as well as individual oral communication.
Round 1 is scored according to a rubric; Round 2 selects the top 400 competitors based on the “rubric scoring”; and Round
3 selects the top 40 competitors.
Round 4 takes place at the Smithsonian Institute. The top 40 competitors receive an expense-paid trip to Washington,
D.C., for the student and a parent to compete for place awards.
The Round 4 First-place award is $15,000; the Second-place award is $7,500; the Third-place award is $3,750; and
students in places 4-40 receive a $500 scholarship.
Junior Solar Sprint challenges students to use scientific know-how, creative thinking, experimentation and teamwork to
design and build high-performance solar electric vehicles.
Middle school students, 6 - 8th grade are invited to design, build and race Junior Solar Sprint (JSS) cars.
The small model cars — powered entirely by solar energy and steered by wires — are built as team efforts guided by
teachers.
At each event cars are judged on technology, craftsmanship and appearance.
Each car then competes in the track portion of the event.
Vehicles race until three winning teams in each category are determined.
Online registration: http://www.fsec.ucf.edu/ed/k12_std_act/jssreg.htm
Each competing team must consist of four student members.
There will be two separate parts to the Science Bowl competition at the Florida Regional – an elimination round and a
double elimination contest.

•

Multiple Choice Questions will be used in the elimination round.

•
•

Toss-up and bonus questions will be used in the double elimination round.
Online registration: http://www.fsec.ucf.edu/ed/k12_std_act/flscibowl.htm

•

Students in grades 6-8 build balsa wood bridges according to Dade County specifications, which remain the same from
year to year.
Students in grades 9-12 build bass wood bridges according to International Rules. These rules change from year to year in
various ways.
First- to third-place winners (by efficiency) in grades 6-12 receive medals.
The builders of the two most efficient bridges in grades 9-12 receive a trip to the international contest where they will
represent Miami-Dade County.
Students in grades 6-12 may write individual Experimental Research Papers according to the Intel format.
Papers are submitted to a committee, and it is determined if an oral presentation will be made.
Oral presentations are 10 minutes for students in grades 6-8 and 12 minutes for students in grades 9-12. Presenters may

District Bridge Building
Contest
January
Southland Mall
Contact: Mrs. Barbara Zeiler
305-995-1976

Grades
6-8
Grades
9-12

•

District Research Paper
Contest
February

Grades
6-8
Grades

•
•
•

•
•
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Contest Name
Location: TBA
Contact: Mrs. Barbara Zeiler
305-995-1976
National Science Decathlon
East Coast Conference:
March/April
Location: TBA
National Tournament:
April/May
Location: TBA
Contact: Mrs. Barbara Zeiler
305-995-1976

Grade
Level
9-12

Contest Information
•
•

Grades
6-8
Grades
9-12

•
•

•
Science Olympiad
Regional Competition:
January
Location: TBA
Florida State Competition:
March
Location: TBA
National Competition:
May
Location: TBA
Contact: Mrs. Barbara Zeiler
305-995-1976

Florida Junior Academy of
Science (FJAS)
March
Location: TBA
Contact: Mrs. Barbara Zeiler
305-995-1976
NASA Space Settlement
Contest
Submission: March
Contact: Mrs. Barbara Zeiler
305-995-1976
South Florida Science and
Engineering Fair (Projects)

•
•
•
Grades
6-8
Grades
9-12

•
•
•
•
•
•
•

Grades
6-12

Grades
6-12
Grades
6-12

use overhead transparencies, slides, or computers. (Students must provide their own computers.)
Judges are allowed 3 minutes for questions.
Dedicated to promoting science education by organizing competitive, hands-on, science-based tournaments throughout
the United States, each one made up of ten team events and up to four pilot events with sports names such as Bridge
Building.
Each team consists of a maximum of five students and two alternates. At any given tournament, these teams are then
broken up into smaller groups, usually pairs, who represent their team while competing in various events.
Additional information can be found at: http://www.sciencedecathlon.com/newsletters.htm.

To create a passion for learning science by supporting elementary and secondary Science Olympiad tournaments at
building, district, county, state and national levels with an emphasis on teamwork and a commitment to excellence.
To celebrate and recognize the outstanding achievement of both students and teachers in the areas of science and
technology by awarding thousand of certificates, medals, trophies and scholarships.
To promote partnerships among communities, businesses, industries, government and education.
To make science education more exciting so more students will enroll in science courses and engage in other science
activities like science reading, fairs, meetings and field trips.
To promote high levels of achievement and a commitment to excellence to demonstrate that American students can
perform at levels that surpass expectations of even practicing scientists and engineers.
To attract more students, particularly females and minorities, to professional and technical careers in science and
technology, including the teaching of those subject areas.
Each team is composed of 15 members who compete in one of five different scientific categories.
The top three middle and senior high schools attend the state competition which involves a total of 30 schools.
Additional information may be found at: http://www.floridascienceolympiad.org/.

•

Schools may form their own FJAS Chapter.
Individual Experimental Research Papers are sent to FJAS evaluators. Individual Literary Research Papers can also be
submitted, evaluated, and selected for presentation.
Papers evaluated as superior are selected for presentation before peers and judges. Presentations can be oral and/or
visual, the latter involving computers, slides, and/or overhead transparencies.
Winners are presented with plaques, cash and travel awards, i.e. National Youth Science Camp

•
•
•
•

An international contest at which all participants receive a certificate.
Students develop space settlement designs and related materials.
The Grand Prize winner will have his/her space colony design placed on the NASA Ames website.
Additional information can be obtained at: http://lifesci3.arc.nasa.gov/SpaceSettlement/Contest.

•

There are 13 categories in which projects may compete, ranging from behavioral science, biochemistry, botany,
chemistry, microbiology, and medicine to environmental science, earth science, computers, engineering, mathematics,

•
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Contest Name

Grade
Level

January
Southland Mall
Contact: Mrs. Barbara Zeiler
305-995-1976

Contest Information
•
•
•

State Science and Engineering
Fair of Florida
April
Location: TBA
Contact: Mrs. Barbara Zeiler
305-995-1976
District and State Envirothon
February / March
Location: TBA
Contact: Mrs. Kirsten Daye
305-361-6767, Ext. 118

Grades
6-12

•
•
•
•
•

Grades
9-12

•
•
•
•

National Canon Envirothon
Location: TBA
Contact: Mrs. Kirsten Daye
305-361-6767, Ext. 118

•
•
•
•

Junior Science, Engineering,
and Humanities Symposium
January / February
University of Florida,
Gainesville
Contact: Mrs. Barbara Zeiler
305-995-1976

International Bridge Building
Contest

Schools receive information concerning a particular theme. In the past, topics such as fire and pollutants have been
covered.
A team of 5 students compete together as a group.
The team competition involves hands-on activities in the “Great Outdoors.”
The winner represents Miami-Dade at the State Envirothon.
The Canon Envirothon is an annual competition in which winning state teams compete for recognition and scholarships
by demonstrating their knowledge of environmental science and natural resource management.
The teams, each consisting of five high school-aged students exercise their training and problem-solving skills in a
competition centered on four universal testing categories (i.e., soils/land use, aquatic ecology, forestry, and wildlife) and a
current environmental issue.
Additional information can be obtained at: http://www.envirothon.org/about/what.php

•
•
•

Participants are selected from regional contests.
Regional winners receive an expense-paid trip (except for some meals).

•
•
•

Grades
9-12

Representatives are selected from regional contests (Miami-Dade County selects 30 representatives).
They receive travel and room expenses.
Individual or team experimental research from 13 categories is presented on student-created boards and is orally
presented to judges.
Over $100,000 worth of scholarships, trips, work experiences, plaques, and other awards are presented to student
participants.

A 3-day event devoted to science, mathematics, and engineering and their interrelationship with the humanities.
Scientists sponsor tours of their laboratories, explaining the goals of their research and demonstrating their methods to
small groups.
Scientists and engineers provide lectures and discussions on research of current interest.
To participate, students must have conducted individual experimental research and be able to present it orally, using either
slides, overhead transparencies, or computer presentations.
Nominated students receive packets to complete and transmit to University of Florida personnel who choose the speakers.
Ninth- and tenth-grade speakers must pay the registration fee of $175 and teachers must pay $200, unless they bring 10 or
more students (fees include hotel costs for 2 nights plus 5 meals).
Eleventh- and twelfth-grade student speakers receive expense-paid trips as do their sponsoring teachers. They compete to
represent Florida at the National Contest at which they can win a $4,000 scholarship to the college of their choice.
One speaker and 4 additional students are selected for the national trip.

•
•
Grades
9-12

physics, and zoology.
Schools are given specific allocations, and the best projects are selected to represent specific schools.
The Fair is supported by Bell South Mobility; Icon, Inc.; Cutler Ridge Mall; Friends of the Science Fair; the Barry
University Biology Department; Showboard, Inc.; and U-Haul.
In 2006, 43 different organizations gave over $10,000 worth of prizes and awards to student participants.
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Contest Name

Grade
Level

Contest Information
•
•
•

April
Location: TBA
Contact: Mrs. Barbara Zeiler
305-995-1976

•

International Science and
Engineering Fair
May
Location: TBA
Contact: Mrs. Barbara Zeiler
305-995-1976
Regional Science Bowl
January – March
Altamonte Springs, FL
National Science Bowl
April-May
Washington, D.C.
Contact: Mrs. Barbara Zeiler
305-995-1976
Siemens Competition
Submission deadline:
Early October
Semifinalists announced:
Mid-October
Regional Finalists compete:
November
National Finalists compete:
December

•
•
Grades
9-12

•
•
•
•
•

Grades
9-12

Grades
9-12

Bridge specifications change every year.
Bass wood is used because of the integrity of the bridge.
International winners receive trophies and the top 2 receive half scholarships to the Illinois Institute of Technology (if all
other requirements are met).
Additional information can be obtained at: http://www.iit.edu/~hsbridge/database/search.cgi/:/public/index
Participants are selected in Round 3 judging at the South Florida Regional Science and Engineering Fair.
A panel of judges interviews students. Up to 8 individual projects and 1 team project may be selected from Miami-Dade
County/
Students from the US and all over the world compete.
Research is placed on a board and orally presented to judges.
About $2,000,000 in scholarships, prizes, and other awards are presented.
The grand award is a trip to the Nobel Prize Awards in Sweden.
Academic competition among teams of high school students who attend science and technology seminars, design, build
and race hydrogen fuel cell model cars, and compete in a verbal forum to solve technical problems and answer questions
in all branches of science and mathematics.

•
•
•

Each team is composed of four students, one alternate student, and a teacher who serves as an advisor and coach.
Each team winning its regional competition will represent its sponsoring entity at the National Science Bowl® in Washington, D.C
Each regional winning team's expenses for travel as well as accommodations and organized activities at the national competition are included.

•
•
•

Students may write individual or team Experimental Research Papers.
Projects are ‘blind read’ by a panel of judges to determine semifinalists.
Semifinalists than make oral and poster-board presentations of projects followed by an intensive question-and-answer
session in front of a panel of judges who will determine the national finalist.
Scholarships for winning projects range from $1,000 for regional finalists to $100,000 for national winners. Students can
compete as an individual or as a member of a team.
Additional information can be obtained at: http://www.siemens-foundation.org/

•
•

Contact: Mrs. Barbara Zeiler
305-995-1976

The Regional Ocean Sciences
Bowl:
February / March
Location: TBA
The National Ocean Sciences
Bowl:
May
Location: TBA

Grades
9-12

•
•
•
•
•
•
•

Fosters collegiality and teamwork, competition, imaginative thinking, and factual recollection.
Allows students to work side by side with experts in a wide variety of settings.
Excites and inspires our nation's teachers, providing them with new tools to capture the imagination of their students.
Timed competition for teams of high school students involves critical-thought questions.
Question topics cover the biology, physics, geology and chemistry of the oceans as well as related geography, technology,
history, and current events.
Team consists of at least four student members and, in addition, may include one student alternate.
Once the competition day has started, the composition of the team must remain static.
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Contest Name

Grade
Level

Contest Information
•

Contact: Mr. Mark Tohulka
305 365-6278

•
Intel Science Talent Search
Submission deadline:
November
Semifinalists announced:
Mid-January
Finalists announced:
Late January
Finalists compete:
March
Washington, D.C.
Contact: Mrs. Barbara Zeiler
305-995-1976

•
•
•
Grade
12

•
•
•
•
•
•

To be eligible for the National Ocean Sciences Bowl finals, a student must have competed on the same team that won the
Regional Ocean Sciences Bowl for that year.
Additional information can be obtained at: http://www.scied.science.doe.gov/nsb/default.htm
Individual students may submit Experimental Research Papers.
Research reports, entry forms, and official high school transcripts are evaluated by 3 or more scientists, mathematicians,
or engineers.
Selection of semifinalists and finalists is done by judges, using all available evidence with the greatest weight being given
to the Research Report.
Forty semifinalists are selected to compete at the national competition where the top finalists are chosen.
On the basis of interviews and presentation on research, 10 top scholarship winners are selected.
A total of $1.25 million is awards to the finalists. The first-place winner receives a $100,000 scholarship.
Statistics show that 95 percent of former finalists have pursued some branch of science as their major field of study.
More than 70 percent have gone on to earn PhDs or MDs.
For further information, contact http://www.sciserv.org/stp/.
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Additional Lessons Aligned to Benchmarks

ENERGY

NATURE OF MATTER

STRAND

BENCHMARK

ACTIVITY/ASSESSMENT

•
SC.A.1.2.1 Determines that the properties of materials (e.g.,
density and volume) can be compared and measured (e.g., using
rulers, balances, and thermometers). AA
•
SC.A.1.2.2 Knows that common materials (e.g., water) can be •
changed from one state to another by heating and cooling. CS
SC.A.1.2.3 Knows that the weight of an object always equals the •
sum of its parts. CS
•
SC.A.1.2.4 Knows that different materials are made by
physically combining substances and that different objects can
be made by combining different materials. AA
SC.A.1.2.5 Knows that materials made by chemically combining •
two or more substances may have properties that differ from the
original materials. CS
•
SC.A.2.2.1 Knows that materials may be made of parts too small
to be seen without magnification. CS
SC.B.1.2.1 Knows how to trace the flow of energy in a system
(e.g., as in an ecosystem). AA
SC.B.1.2.2 Recognizes various forms of energy (e.g., heat, light,
and electricity). AA
SC.B.1.2.3 Knows that most things that emit light also emit heat.
CS
SC.B.1.2.4 Knows the many ways in which energy can be
transformed from one type to another. CS
SC.B.1.2.5 Knows that various forms of energy (e.g.,
mechanical, chemical, electrical, magnetic, nuclear, and radiant)
can be measured in ways that make it possible to determine the
amount of energy that is transformed. CS
SC.B.1.2.6 Knows ways that heat can move from one object to
another. CS
SC.B.2.2.1 Knows that some source of energy is needed for
organisms to stay alive and grow. CS

•
•
•
•

Uses scientific equipment to classify or order a set of
objects using length, weight, or volume and explains the
classification scheme used.
Compares properties of oil and water and discusses the
implications for oil spills.
Observes, describes, and compares changes of state for
several common substances.
Compares the weight of a box of crayons or an orange
when whole and when taken apart.
Constructs different things using the same small parts (e.g.,
blocks, Legos, Tinker Toys, or geometric shapes), takes the
structures apart, and rearranges them to form other
constructs.
Observes and describes the properties of vinegar-and-oil
and starch-and-water mixtures respectively and compares
the properties of the mixtures to those of each ingredient.
Uses a hand lens to observe things smaller than the eye can
normally see. The student then describes and records his or
her observations.
Draws a food pyramid for a terrarium and explains the
transfers of energy.
Explores the room and identifies different energy sources.
Designs an experiment to measure the amount of heat
released from various light sources.
Identifies several processes that involve energy
transformation.

•

Calculates and reports the amount of energy used by the
school each day and graphs the results.

•

Designs, conducts, and explains an experiment to show that
some materials conduct heat better than others.
Designs, conducts, and explains an experiment to identify
the effects of energy on plant or animal growth.

•
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FORCE AND
MOTION

ENERGY

STRAND

BENCHMARK

ACTIVITY/ASSESSMENT

SC.B.2.2.2 Recognizes the costs and risks to society and the
•
environment posed by the use of nonrenewable energy.
(Assessed as SC.G.2.2.1)
SC.B.2.2.3 Knows that the limited supply of usable energy
•
sources (e.g., fuels such as coal or oil) places great significance
on the development of renewable energy sources. (Assessed as
SC.G.2.2.1)
•
SC.C.1.2.1 Understands that the motion of an object can be
•
described and measured. CS

SC.C.1.2.2 Knows that waves travel at different speeds through
different materials. CS

•
•

SC.C.2.2.1 Recognizes that forces of gravity, magnetism, and
electricity operate simple machines. CS

FORCE AND MOTION

•
•
SC.C.2.2.2 Knows that an object may move in a straight line at a
constant speed, speed up, slow down, or change direction
dependent on net force acting on the object. (Assessed as
•
SC.C.2.2.4)

SC.C.2.2.3 Knows that the more massive an object is, the less
effect a given force has. CS

•
•
•

SC.C.2.2.4 Knows that the motion of an object is determined by
the overall effect of all of the forces acting on the object. AA

Gives examples of substances, situations, and materials that
store energy and explains how that energy can be released.
Uses common objects to design and construct an apparatus
or device that will store energy.
Describes and compares the distance traveled and the speed
and motion of various types and sizes of balls.
Describes the motion of an object traveling down an incline
plane placed at various heights in terms of time, distance
traveled, and direction.
Generates waves in different materials, then measures and
compares the time required for waves to move the same
distance.
Designs a simple machine, explains how the effort force is
applied and how the machine applied resistance force, and
suggests uses for the machine.
Uses building blocks to make simple machines.
Concludes which of several magnets exerts the largest force
by counting how many paper clips it will pick up. The
student then describes the motion of the clips toward the
magnet.
Uses a spring to launch paper airplanes by applying
different amounts of pressure. The student then determines
and reports the speed, distance, and direction traveled.
Collects data and draws conclusions about the relationship
between the mass of a ball and the distance traveled when
pushed.
Identifies the forces that act on an object.
Determines, compares, and reports the distance traveled
and the speed and motion of various kinds and sizes of
balls as they are thrown.
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EARTH AND
SPACE

EARTH AND
SPACE

PROCESSES THAT
SHAPE THE EARTH

PROCESSES
THAT SHAPE
THE EARTH

STRAND

BENCHMARK

ACTIVITY/ASSESSMENT
•

Investigates properties of rocks and minerals using hand
lenses and microscopes. The student then develops systems
to group minerals and rocks into sets that have similar
properties and reports findings.

SC.D.1.2.2 Knows that 75 percent of the surface of the Earth is •
covered by water. (Assessed as SC.D.1.2.4)
SC.D.1.2.3 Knows that the water cycle is influenced by •
temperature, pressure, and the topography of the land. CS

SC.D.1.2.5 Knows that some changes in the Earth’s surface are •
due to slow processes and some changes are due to rapid
processes. (Assessed as SC.D.1.2.4)
SC.D.2.2.1 Knows that reusing, recycling, and reducing the use •
of natural resources improve and protect the quality of life. CS

Calculates, compares, and reports the area of the surface of
the Earth that is water and the area that is land.
Graphs daily weather changes and then describes and
compares weather situations in various places on Earth.
Collects, analyzes, and presents data on the location, size,
and distribution of earthquakes recorded during the last ten
years.
Predicts the outcome when a quart of water is dumped into
one end of a sand-filled tank and makes observations to
verify the prediction.
Uses local examples to show and compare geologic
processes that occur in a week (e.g., gully washes) and
those that take years (e.g., riverbeds).
Develops, implements, and reports on a plan to recycle in
the home and in school.

SC.E.1.2.1 Knows that the tilt of the Earth on its own axis as it •
rotates and revolves around the Sun causes changes in season,
length of day, and energy available. AA

Demonstrates and relates day and night to the rotation of
the Earth on its axis and the concept of seasons to the tilted
axis of the Earth.

SC.E.1.2.2 Knows that the combination of the Earth’s •
movement and the Moon’s own orbit around the Earth results in
the appearance of cyclical phases of the Moon. CS
SC.E.1.2.3 Knows that the Sun is a star and that its energy can •
be captured or concentrated to generate heat and light for work
on Earth. CS
SC.E.1.2.4 Knows that the planets differ in size, characteristics, •
and composition and that they orbit the Sun in our Solar System.
CS

Uses a ball, globe, and light source to demonstrate the
phases of the Moon and makes a chart to record
observations and communicate the pattern observed.
Designs, builds, and uses a solar cooker to cook or warm
food and reports on the experience.

SC.E.1.2.5 Understands the arrangement of planets in our Solar •
System. CS

Constructs models that demonstrate the distance between
the Earth, Sun, and other planets.
61

SC.D.1.2.1 Knows that larger rocks can be broken down into
smaller rocks, which in turn can be broken down to combine
with organic material to form soil. (Assessed as SC.D.1.2.4)

•

SC.D.1.2.4 Knows that the surface of the Earth is in a
continuous state of change as waves, weather, and shifts of the
•
land constantly change and produce many new features. AA

Classifies planets by atmospheres, chemical makeup, sets
of rings, and natural satellites and explains the
classification.

HOW LIVING THINGS
INTERACT WITH THEIR
ENVIRONMENT

PROCESSES OF
LIFE

PROCESSE
S OF LIFE

STRAND

BENCHMARK

ACTIVITY/ASSESSMENT

SC.E.2.2.1 Knows that, in addition to the Sun, there are many •
other stars that are far away. CS
SC.F.1.2.1 Knows that the human body is made of systems with
•
structures and functions that are related. CS

SC.F.1.2.2 Knows how all animals depend on plants. CS

Compares the color and brightness of our Sun with other
stars.
Constructs a model of the human body that shows major
organ systems and makes a class presentation on how these
systems work.

•

Constructs food chains to show how animals are dependent
on plants.

•

Collects and compares a variety of insects attracted to a
light at night and sorts them into groups based on structural
characteristics.

SC.F.1.2.4 Knows that similar cells form different kinds of •
structures. CS
SC.F.2.2.1 Knows that many characteristics of an organism are
inherited from the parents of the organism, but that other •
characteristics are learned from an individual’s interactions with
the environment. CS

Observes a video-micrograph or microscope slide of a plant
leaf and identifies the types of cells present.

•

Writes the script and acts out a play demonstrating the
impact of a natural disaster (e.g., hurricane, tornado, or
flood) on all living things in an ecosystem, with emphasis
placed on the interrelationships of organisms and how the
fate of one affects the others.
Identifies and compares the ways that protists help and/or
harm plants and animals.

SC.F.1.2.3 Knows that living things are different but share
similar structures. AA

SC.G.1.2.1 Knows ways that plants, animals, and protists
interact. CS
•

•

SC.G.1.2.2 Knows that living things compete in a climatic
region with other living things and that structural adaptations
make them fit for an environment. AA

Prepares a list of characteristics that are inherited from
parents and those that are learned from experiences in life.

Uses native plants to explain the regional climate and
geography.
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HOW LIVING THINGS INTERACT
WITH THEIR ENVIRONMENT

STRAND

BENCHMARK

ACTIVITY/ASSESSMENT
•

Grows plants through a complete life cycle and
experiments to identify the factors essential to plant life.

•

Investigates the extent to which everyday waste products
(e.g., yard clippings, paper, plastic materials, and cans)
decay naturally; keep records of observations, and uses
findings to make specific suggestions on how to improve
the appearance of the local environment.
Constructs a simple food chain for a specific habitat, shows
how organisms are linked, and discusses the possible
consequences arising from a break or interruption to the
chain.
Invents and makes models of plants with special
adaptations against predators (e.g., a lawnmower-proof
plant or one that grazers will not eat).

SC.G.1.2.3 Knows that green plants use carbon dioxide, water,
and sunlight energy to turn minerals and nutrients into food for
growth, maintenance, and reproduction. AA

SC.G.1.2.4 Knows that some organisms decompose dead plants
and animals into simple minerals and nutrients for use by living
things and thereby recycle matter. CS

•

SC.G.1.2.5 Knows that animals eat plants or other animals to
acquire the energy they need for survival. CS
•

SC.G.1.2.6 Knows that organisms are growing, dying, and
decaying and that new organisms are being produced from the •
materials of dead organisms. CS

HOW LIVING THINGS
INTERACT WITH THEIR
ENVIRONMENT

•

SC.G.1.2.7 Knows that variations in light, water, temperature,
and soil content are largely responsible for the existence of
different kinds of organisms and population densities in an
ecosystem. CS

•

•

SC.G.2.2.1 Knows that all living things must compete for
Earth’s limited resources; organisms best adapted to compete for
the available resources will be successful and pass their
adaptations (traits) to their offspring. AA

•

Examines garden soil and isolates, identifies, and quantifies
the contents.
Designs and makes a model of a fictitious organism that
possesses adaptations enabling it to succeed in unusual
habitats (e.g., the bottom of the ocean, another planet, a
cave, or a subterranean environment) and defends the needs
and/or benefits of each adaptation.
Designs and makes a model of a local ecosystem and
explains how the communities, populations, and individuals
interact.
Uses populations of brine shrimp, radish seeds, or other
rapidly reproducing organisms to make observations,
collect data, and make inferences about the results of
uncontrolled growth in a population with limited resources
in its environment. The student then reports on the
processes used and the findings.
Designs
an
energy
conservation
public-service
announcement, using a variety of communication and
media formats. The student then presents the announcement
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STRAND

BENCHMARK

ACTIVITY/ASSESSMENT

HOW LIVING THINGS
INTERACT WITH
THEIR
ENVIRONMENT

•
•

SC.G.2.2.2 Knows that the size of a population is dependent
upon the available resources within its community. CS
•

•

SC.G.2.2.3 Understands that changes in the habitat of an
organism may be beneficial or harmful. CS

•

NATURE OF
SCIENCE

•

SC.H.1.2.1 Knows that it is important to keep accurate records
and descriptions to provide information and clues on causes of
•
discrepancies in repeated experiments. AA
SC.H.1.2.2 Knows that a successful method to explore the •
natural world is to observe and record, and then analyze and
communicate the results. AA
SC.H.1.2.3 Knows that to work collaboratively, all team
•
members should be free to reach, explain, and justify their own
individual conclusions. Not Assessed

NATURE OF
SCIENCE

•

SC.H.1.2.4 Knows that to compare and contrast observations
and results is an essential skill in science. (Assessed as
SC.H.1.2.2)
•
SC.H.1.2.5 Knows that a model of something is different from
the real thing, but can be used to learn something about the real •
thing. CS
•
SC.H.2.2.1
Knows that natural events are often predictable and logical. CS
SC.H.3.2.1 Understands that people, alone or in groups, invent •
new tools to solve problems and do work that affects aspects of

to the class, the whole school, and/or the community.
Participates in an aluminum-recycling drive or a roadside or
coastal clean-up project.
Reports on the limited resources that are used by living
things in order to survive.
Discusses the resources that limit the size of particular
populations.

Writes a story about an organism whose habitat has
changed, describing the consequences of this change to the
organism.
Explains how damage caused by rodents can be reduced by
using poisons but how their use may harm other plants or
animals.
Compares recorded observations with other students to
verify accuracy.
Develops a game that requires each participant to record the
events of the same staged phenomena and compares the
records for accuracy.
Produces oral and computer-generated written reports,
diagrams, charts, maps, graphs, mathematical equations,
and visual demonstrations of research.
Analyzes the conclusions of members of a team and
reaches consensus.
Reads an article on the research of several teams of
scientists on the same question and reports on how the
data and results compare.
Designs an investigation for the class to do in groups and
compares the data from each group’s trial.
Develops models of the water cycle.
Predicts the changes in weather based on the appearance of
the clouds.
Describes the research and development done by a
company in the production of a new product.
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STRAND

BENCHMARK
life outside of science. AA

ACTIVITY/ASSESSMENT
•

NATURE
OF
SCIENCE

SC.H.3.2.2 Knows that data are collected and interpreted in
•
order to explain an event or concept. (Assessed as SC.H.1.2.2)
SC.H.3.2.3 Knows that before a group of people build
something or try something new, they should determine how it •
may affect other people. (Assessed as SC.H.3.2.1)
SC.H.3.2.4 Knows that through the use of science processes and
•
knowledge, people can solve problems, make decisions, and
form new ideas. AA

Compares the information that can be gained by a team to
the information that can be gained by an individual.
Compares the results of an investigation that involves more
than one strategy and tests for discrepant events or results.
Makes valid observations of common substances.
Gives examples of how the processes of science can be
used to select a new pair of tennis shoes.
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Appendix ii
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Division of Science Education

Elementary Science Leadership Institute
Cohort I Report
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I. Purpose of the Elementary Science Leadership Institute
The Elementary Science Leadership Institute was established to support successful implementation of science curriculum, instruction, programs
and assessments in elementary schools. The establishment of the science leadership institute complies with the National Science Education
Standard (NSES) Program Standard F. This standard states:
1. Schools must support reform efforts that encourage collegiality.
2. Teachers should be encouraged to discuss, reflect, and conduct research around science education reform.
3. Teachers must be supported in creating networks of reform
4. An effective leadership structure that includes teachers must be in place.

II. Teacher participants
Principals were sent a memorandum inviting the participation of teacher leaders in mathematics and science at their schools. A total of 93
principals responded and submitted names to be considered for the Elementary Science Leadership Institute to be held during the summer of 2005.
Ten teachers, for a total of sixty, from each region were selected to participate in a week long intensive integration to the district’s science
curriculum, instruction, programs and assessments. At the conclusion of the weeklong sessions, each leader completed an Implementation Plan to
be used at their schools for school year 2005 – 2006. A complete list of teacher participants and their schools, who completed the one week course,
has been included in this report.
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III. Cohort Schools
The schools and teacher who participated in the Elementary Science Leadership Institute 2005 – 2006 include the following:

Regions 1, 2, & 3
Name
Joanna Alemany
Debra Allen
Cecelia Armesto
Donna Banks
Rebecca Barrios
Kathy Burch
Miriam Comer
Ana C. Brotons
Maribel Duarte
Lizette Esquivel
Sharlene Cohen-Goldberger
Lizbeth Gonzalez
Constantino Hernandez
Sabrina Jones
Amy McMillan
Leonid Rabinovich
Donna Payne

School
Mae Walters Elementary
Hubert O. Sibley Elementary
Medowlane Elementary
Treasure Island Elementary
Ernest R. Graham Elementary
North Dade Center for Modern Languages
Brentwood Elementary
Charles R. Hadley Elementary
Broadmoor Elementary
Palm Springs North Elementary
William A. Chapman Elementary
Hialeah Gardens Elementary
Melrose Elementary
Poinciana Park Elementary
Parkway Elementary
Ojus Elementary
Benjamin Franklin Elementary
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Regions 4, 5, & 6
Name
Carlos Alonso
Aitssa Delgado
Dony Felix
Shaketa Gillard
Patricia Kojeski
Julie Lozano
Jenita Lyons
Emperatriz Maldonado
Mireya Marino
Dale Marshall
Ollie Mike
Cindy Montes de Oca
Kim Motta
Linda Nunez
Martha Pou
Joy A. Reiter
Celia Sanchez
Nikki Hardemon-Williams
Kelly Cabrera
Suzanne Correa
Gregory Yurish
Deloris Johnson
Miriam Ordaz
Janet Dearmas-Marrero
Patricia Gage
Cammy Ramirez
Stacey Gracia

School
Pine Lake Elementary
Vineland Elementary
Toussaint L’Ouverture Elementary
Maya Angelou Elementary
Emerson Elementary
Avocado Elementary
Charles R. Drew Elementary
Biscayne Gardens Elementary
Olympia Heights Elementary
Merrick Educational Center
Pine Villa Elementary
Zora Neale Hurston Elementary
South Hialeah Elementary
Coconut Grove Elementary
Sunset Elementary
Flagami Elementary
Sylvania Heights Elementary
Campbell Drive Elementary
Sunset Elementary
Calusa Elementary
Laura C. Saunders Elementary
Frederick Douglass Elementary
Phillis Wheatley Elementary
Leisure City Elementary
Kendale Lakes Elementary
Avocado Elementary
R. R. Moton Elementary
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IV. Synopsis of the Professional Development

The Elementary Science Leadership Institute began in the summer of 2005 as part of the District’s Summer HEAT program. The one week long session included
activities and presentations in the areas of elementary science curriculum, instruction, programs and assessments. The theme of the summer program was
collaborative leadership therefore participants also received training in school-wide action research, equity issues and team norms. Fall Professional Development
was scheduled for 10/27/05 but was postponed due to Hurricane Wilma. The curriculum theme for the 2005 -2006 Elementary Science Leadership Institute Cohort I is
Science and Reading Literacy. The dates of the Institute are Session II: 1/6/06, Session III 4/7/06, Session IV 5/5/06. The chart below outlines the daily activities for

session I (one week intensive introductory session for the leadership institute).

Day
1
Regs.
1, 2 & 3
6/6/05

Agenda Topic
Collaborative
Leadership

•
•

Regs.
4.5. & 6
6/13/05

2
Regs.
1,2 & 3
6/7/05

Science
resources and
available
District
programs.

Regs.

•
•
•
•
•
•
•

Regs.
4,5 & 6
6/14/05

3

Description
•

Science Model
lesson

•

Follow-up/Action Plan

Needs Assessment Survey: participants completed survey
(posters on wall with individual questions to be answered
by participants) “The
Magic Number in your Name”Getting to know me in order to enable others.
Looking at leading teams.
Stages of team development (forming, storming, norming,
transforming).
A reflection on the day’s learning.
Inquiry-based lesson integrating literacy
Technology and science education
Reading in the content area
Project TRIPS (Field studies to Informal Science
Institutions)
SECME
Science Fair

Reflection to be included in Implementation Plan on
the final day of the Institute: Establishing your first
meeting with teachers at your school.

Project SERVE Toolkit Science Model lessons integrating
mathematics and science content.

Reflection to be included in Implementation
Plan on the final day: How can model lessons
be used as a mentorship and professional

Reflection to be included in Implementation Plan
on the final day: How will you incorporate
inquiry-based, technology and reading in the
content-area into your school’s science program?
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Day

Agenda Topic

Description

1,2 & 3
6/8/05

Follow-up/Action Plan
development tool?

Regs.
4,5 & 6

6/15/05
4

Assessment

•
•
•

Regs.
1,2 & 3
6/9/05

Reviewing cognitive complexity in the mathematics and
science state assessment.
Data on school FCAT sores in mathematics and science
Specifics concerning FCAT Science

Reflection to be included in Implementation Plan
on the final day: What data can you use to help
move your students from Levels 1 & 2 to Level 3
and above?

Regs.
4,5 & 6
6/16/05

5
Regs.
1,2 & 3
6/10/05
Regs.
4,5 &6
6/17/05

Equity issues to
meet the needs of
NCLB subgroups.
Professional
Development
Protocol. Sharing
effective
mathematics and
science lessons.
Completion of
Implementation
Plan. Post Test and
graduation.

•

•
•
•
•
•

Five different groups read five different research-based
articles, and then discussed them using a graphic organizer
on perceptions. The groups then reported out based on
perceptions from a student, parent, teacher, administrator
and business person perspective.
Professional Development Protocol.
Sharing best practices.
Write and turn in Implementation Plan.
Post test and graduation.
Evaluation

Complete Implementation Plan
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V. Follow-up and accountability for implementation

The following organizational structure has been established in order to facilitate school-site visitations and provide support to the elementary science
leaders:

1. District Curriculum Support Specialists and the District Science Supervisor visit schools to provide support to the school-site leaders in their
implementation of their plans. Regional support specialists also work in collaboration with the District Curriculum Support Specialists and District
Supervisor to support data-driven professional development needs.
2. Email communication with the leadership group has been established since summer 2005. The email communications provide the group with upto-date, research-based information on science education.
3. Science kits and other materials have been delivered to schools. Additionally, professional development in the use of those kits and materials was
provided during the Summer HEAT session.
4. District elementary science supervisor met with region directors for curriculum and presented the implementation support plan for elementary
science and the elementary science leadership institute at Regional Principal Meetings.
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Here are some hints to help you do your best when you take the FCAT science test. Keep these hints in mind when you answer
the sample questions.
9

Learn how to answer each kind of question. The FCAT
→
Multiple-choice,
→
Short-response, and
→
Extended-response.

9

Read each question carefully.

9

Check each answer to make sure it is the best answer for the question asked.

9

Answer the questions you are sure about first. If a question seems too difficult, skip it and go back to it later.

9

Be sure to fill in the answer bubbles correctly. Do not make any stray marks around answer spaces.

9

Think positively. Some questions may seem hard to you, but
the question carefully.

9

When you have finished each question, reread it to make sure your answer is reasonable.
9

Science Test will have three types of questions:

you may be able to figure out what to do if you

reread

Relax. Some people get nervous about tests. It’s natural. Just do your best.
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Grade 5 Annually-Assessed Benchmarks for the Science FCAT
The following lists the fifteen Annually-Assessed Benchmarks that will be tested each year of the Grade 5 Science FCAT. It should be noted
that within specific benchmarks other benchmarks are embedded and could be tested annually.
SC.A.1.2.1- Determines that the properties of materials (e.g., density and volume) can be compared and measured (e.g., using rulers,
balances, and thermometers).
SC.A.1.2.4- Knows that different materials are made by physically combining substances and that different objects can be made by
combining different materials.
SC.B.1.2.1- Knows how to trace the flow of energy in a system (e.g., as in an ecosystem).
SC.B.1.2.2- Recognizes various forms of energy (e.g., heat, light, and electricity).
SC.C.2.2.4- Knows that the motion of an object is determined by the overall effect of all of the forces acting on the object. (Also Assesses
SC.C.2.2.2)
SC.D.1.2.4- Knows that the surface of the Earth is in a continuous state of change as waves, weather, and shifts of the land constantly change
and produce many new features. (Also Assesses SC.D.1.2.1; SC.D.1.2.2; SC.D.1.2.5)
SC.E.1.2.1-Knows that the tilt of the Earth on its own axis as it rotates and revolves around the sun causes changes in season, length of day,
and energy available.
SC.F.1.2.3-Knows that living things are different but share similar structures.
SC.G.1.2.2-Knows that living things compete in a climatic region with other living things and that structural adaptations make them fit for an
environment.
SC.G.1.2.3-Knows that green plants use carbon dioxide, water, and sunlight energy to turn minerals and nutrients into food for growth,
maintenance, and reproduction.
SC.G.2.2.1-Knows that all living things must compete for Earth's limited resources; organisms best adapted to compete for the available
resources will be successful and pass their adaptations (traits) to their offspring. (Also Assesses SC.B.2.2.2; SC.B.2.2.3)
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SC.H.1.2.1-Knows that it is important to keep accurate records and descriptions to provide information and clues on causes of discrepancies
in repeated experiments.
SC.H.1.2.2-Knows that a successful method to explore the natural world is to observe and record, and then analyze and communicate the
results. (Also Assesses SC.H.1.2.4; SC.H.3.2.2)
SC.H.3.2.1-Understands that people, alone or in groups, invent new tools to solve problems and do work that affects aspects of life outside of
science. (Also Assesses SC.H.3.2.3)
SC.H.3.2.4-Knows that through the use of science processes and knowledge, people can solve problems, make decisions, and form new ideas.
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Grade 8 and 11 Annually-Assessed Benchmarks for the Science FCAT
The following lists the fifteen Annually-Assessed Benchmarks that will be tested each year on the Grades 8 and 10 Science FCAT. It should
be noted that within specific benchmarks other benchmarks are embedded and could be tested annually.
SC.A.1.4.4- Experiments and determines that the rates of reaction among atoms and molecules depend on the concentration, pressure, and
temperature of the reactants and the presence or absence of catalysts.
SC.A.2.4.5- Knows that elements are arranged into groups and families based on similarities in electron structure and that their physical and
chemical properties can be predicted.
SC.B.1.4.1- Understands how knowledge of energy is fundamental to all the scientific disciplines (e.g., the energy required for biological
processes in living organisms and the energy required for the building, erosion, and rebuilding of the Earth).
SC.C.2.4.1- Knows that acceleration due to gravitational force is proportional to mass and inversely proportional to the square of the distance
between the objects.
SC.D.1.4.1- Knows how climatic patterns on Earth result from an interplay of many factors (Earth’s topography, its rotation on its axis, solar
radiation, the transfer of heat energy where the atmosphere interfaces with lands and oceans, and wind and ocean currents).
SC.D.1.4.2- Knows that the solid crust of Earth consists of slow-moving, separate plates that float on a denser, molten layer of Earth and that
these plates interact with each other, changing the Earth’s surface in many ways (e.g., forming mountain ranges and rift valleys, causing
earthquake and volcanic activity, and forming undersea mountains that can become ocean islands).
SC.D.2.4.1- Understands the interconnectedness of the systems on Earth and the quality of life. (Also Assesses SC.G.2.4.4)
SC.E.1.4.1- Understands the relationships between events on Earth and the movements of the Earth, its moon, the other planets, and the sun.
(Also Assesses SC.E.1.4.2; SC.E.1.4.3)
SC.F.1.4.1- Knows that the body processes involve specific biochemical reactions governed by biochemical principles. (Also Assesses
SC.F.1.4.3; SC.F.1.4.5)
SC.F.2.4.3- Understands the mechanisms of change (e.g., mutation and natural selection) that lead to adaptations in a species and their ability
to survive naturally in changing conditions and to increase species diversity. (Also Assesses SC.D.1.4.4; SC.F.1.4.2)
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SC.G.1.4.1- Knows of the great diversity and interdependence of living things. (Also Assesses SC.G.1.4.2)
SC.G.2.4.2- Knows that changes in a component of an ecosystem will have unpredictable effects on the entire system but that the components
of the system tend to react in a way that will restore the ecosystem to its original condition. (Also Assesses SC.B.1.4.5; SC.G.2.4.5)
SC.H.1.4.1- Knows that investigations are conducted to explore new phenomena, to check on previous results, to test how well a theory
predicts, and to compare different theories. (Also Assesses SC.H.1.2.1; SC.H.1.2.2; SC.H.2.4.2; SC.E.2.4.6; SC.E.2.4.7)
SC.H.2.4.1- Knows that scientists control conditions in order to obtain evidence, but when that is not possible for practical or ethical reasons,
they try to observe a wide range of natural occurrences to discern patterns.
SC.H.3.2.4- Knows that technological problems often create a demand for new scientific knowledge and that new technologies make it
possible for scientists to extend their research in a way that advances science. (Also Assesses SC.H.3.4.5; SC.H.3.4.6)
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Use questions that require students to explain their answers. Make sure when responding that the answer is concise and
scientifically sound.
Use open-ended question formats that are similar to the Science FCAT format. Most classroom-developed questions
should be Cognitive Level II.
Rate and grade students’ work using the Science FCAT rubrics. If you actually use the FCAT rubrics to score papers,
reports, test questions, projects, etc., then students will develop a clear understanding of the levels of performance
expected of them on FCAT.
Use and develop questions for class discussions and tests that are of the same cognitive rigor as those on FCAT.
Require students to collect, analyze and interpret data frequently and incorporate the Nature of Science in all activities.
Whenever possible, include graphics on classroom-developed assessments, such as illustrations, flow charts, data tables,
and graphs.

Adapted from Florida DOE
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Science FCAT
How to Answer the “Read, Inquire, Explain” Questions
Answers to the short- and extended-response problems can receive full or partial credit. You should try to answer these
questions even if you are not sure of the correct answer. If a portion of the answer is correct, you may get a portion of the
points.

 Allow about 5 minutes to answer the short “Read, Inquire, Explain” questions and about 10 to 15 minutes to answer the long ones.
 Read each question carefully.
 If you do not understand the question, read it again and try to answer one part at a time.
 Be sure to answer every part of the question.
 Use the information provided to answer the question.
 Write your explanations in clear, concise language. Use only the space provided.
 Reread your explanation to make sure it says what you want it to say.
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Science FCAT
Rubric for Short-Response Questions

2 points
A score of two indicates that the student has demonstrated a thorough understanding of the scientific concepts and/or procedures embodied in the
task. The student has completed the task correctly, in a scientifically sound manner. When required, student explanations and/or interpretations are
clear and complete. The response may contain minor flaws that do not detract from the demonstration of a thorough understanding.

1 point
A score of one indicates that the student has provided a response that is only partially correct. For example, the student may arrive at an acceptable
conclusion or provide an adequate interpretation, but may demonstrate some misunderstanding of the underlying scientific concepts and/or
procedures. Conversely a student may arrive at an unacceptable conclusion or provide a faulty interpretation, but could have applied appropriate
and scientifically sound concepts and/or procedures.

0 points
A score of zero indicates that the student has provided a completely incorrect or un-interpretable response or no response at all.
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Science FCAT
Rubric for Extended-Response Questions

4 points
A score of four indicates that the student has demonstrated a thorough understanding of the scientific concepts and/or procedures embodied in the
task. The student has completed the task correctly, used scientifically sound procedures, and provided clear and complete explanations and
interpretations. The response may contain minor flaws that do not detract from a demonstration of a thorough understanding.

3 points
A score of three indicates that the student has demonstrated an understanding of the scientific concepts and/or procedures embodied in the task. The
student’s response to the task is essentially correct, but the scientific procedures, explanations, and/or interpretations provided are not thorough. The
response may contain minor flaws that reflect inattentiveness or indicate some misunderstanding of the underlying scientific concepts and/or
procedures.

2 points
A score of two indicates that the student has demonstrated only a partial understanding of the scientific concepts and/or procedures embodied in the
task. Although the student may have arrived at an acceptable conclusion or provided an adequate interpretation of the task, the student’s work lacks
an essential understanding of the underlying scientific concepts and/or procedures. The response may contain errors related to misunderstanding
important aspects of the task, misuse of scientific procedures/processes, or faulty interpretations of results.

1 point
A score of one indicates that the student has demonstrated a very limited understanding of the scientific concepts and/or procedures embodied in the
task. The student’s response is incomplete and exhibits many flaws. Although the student’s response has addressed some of the conditions of the
task, the student has reached an inadequate conclusion and/or provided reasoning that is faulty or incomplete. The response exhibits many flaws or
may be incomplete.

0 points
A score of zero indicates that the student has provided a completely incorrect solution or un-interpretable response, or no response at all.
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The chart below represents the annually assessed-AA and content sample- CS benchmarks for elementary science grade five.
Benchmark
Coding
SC.A.1.2.1
SC.A.1.2.2
SC.A.1.2.3
SC.A.1.2.4

SC.A.1.2.5
SC.A.2.2.1
SC.B.1.2.1
SC.B.1.2.2
SC.B.1.2.3
SC.B.1.2.4

SC.B.1.2.5

SC.B.1.2.6
SC.B.2.2.1
SC.B.2.2.2

Description of Benchmark
The student determines that the properties of materials (e.g., density
and volume) can be compared and measured (e.g., using rulers,
balances, and thermometers).
The student knows that common materials (e.g., water) can be changed
from one state to another by heating and cooling.
The student knows that the weight of an object always equals the sum
of its parts.
The student knows that different materials are made by physically
combining substances and that different objects can be made by
combining different materials.
The student knows that materials made by chemically combining two
or more substances may have properties that differ from the original
materials.
The student knows that materials may be made of parts too small to be
seen without magnification.
The student knows how to trace the flow of energy in a system (e.g., as
in an ecosystem).
The student recognizes various forms of energy (e.g., heat, light, and
electricity).
The student knows that most things that emit light also emit heat.
The student knows the many ways in which energy can be transformed
from one type to another.
The student knows that various forms of energy (e.g., mechanical,
chemical, electrical, magnetic, nuclear, and radiant) can be measured in
ways that make it possible to determine the amount of energy that is
transformed.
(Also assesses B.1.2.6)
The student knows ways that heat can move from one object to
another.
(Assessed as B.1.2.5)
The student knows that some source of energy is needed for organisms
to stay alive and grow.
The student recognizes the costs and risks to society and the
environment posed by the use of nonrenewable energy.
(Assessed as G.2.2.1)

Assessment
Schedule

Item Format

AA

MC

CS

MC

CS

MC

AA

MC

CS

MC

CS

MC

AA

MC, SR

AA

MC

CS

MC

CS

MC

CS

MC

CS

MC

CS

MC

AA

MC, SR
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Benchmark
Coding
SC.B.2.2.3

SC. C.1.2.1
SC.C.1.2.2
SC.C.2.2.1

SC.C.2.2.2

SC.C.2.2.3
SC.C.2.2.4

SC.D.1.2.1

SC.D.1.2.2
SC. D.1.2.3

SC.D.1.2.4

SC.D.1.2.5

SC.D.2.2.1

Description of Benchmark
The student knows that the limited supply of usable energy sources
(e.g., fuels such as coal or oil) places great significance on the
development of renewable energy sources.
(Assessed as G.2.2.1)
The student understands that the motion of an object can be described
and measured.
The student knows that waves travel at different speeds through
different materials.
The student recognizes that forces of gravity, magnetism, and
electricity operate simple machines.
The student knows that an object may move in a straight line at a
constant speed, speed up, slow down, or change direction dependent on
net force acting on the object.
(Assessed as C.2.2.4)
The student knows that the more massive an object is, the less effect a
given force has.
The student knows that the motion of an object is determined by the
overall effect of all of the forces acting on the object.
The student knows that larger rocks can be broken down into
smaller rocks, which in turn can be broken down to combine with
organic material to form soil.
(Assessed as SC.D.1.2.4)
The student knows that 75 percent of the surface of the Earth is
covered by water.
(Assessed as SC. D.1.2.4)
The student knows that the water cycle is influenced by temperature,
pressure, and the topography of the land.
The student knows that the surface of the Earth is in a continuous state
of change as waves, weather, and shifts of the land constantly change
and produce many new features.
(Also assesses SC.D.1.2.1, SC.D.1.2.2, SC.D.1.2.5)
The student knows that some changes in the Earth’s surface are due to
slow processes and some changes are due to rapid processes.
(Assessed as D.1.2.4)
The student knows that reusing, recycling, and reducing the use of
natural resources improves and protects the quality of life.
(Assessed as G.2.2.3)

Assessment
Schedule

Item Format

AA

MC, SR

CS

MC

CS

MC

CS

MC

AA

MC, SR

CS

MC

AA

MC, SR

AA

MC, SR, ER

AA

MC, SR, ER

CS

MC

AA

MC, SR, ER

AA

MC, SR, ER

CS

MC
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Benchmark
Coding

Description of Benchmark

Assessment
Schedule

Item Format

SC.E.1.2.1

The student knows that the tilt of the Earth on its own axis as it rotates
and revolves around the sun causes changes in season, length of day,
and energy available.

AA

MC, SR

CS

MC

CS

MC

CS

MC

CS

MC

CS

MC

CS

MC

CS

MC
MC, SR

SC.E.1.2.2
SC.E.1.2.3
SC.E.1.2.4

SC.E.1.2.5
SC.E.2.2.1
SC.F.1.2.1
SC.F.1.2.2
SC.F.1.2.3
SC.F.1.2.4
SC.F.2.2.1
SC.G.1.2.1
SC.G.1.2.2

SC.G.1.2.3

SC.G.1.2.4

The student knows that the combination of the Earth’s movement and
the moon’s own orbit around the Earth results in the appearance of
cyclical phases of the moon.
The student knows that the Sun is a star and that energy can be
captured or concentrated to generate heat and light for work on Earth.
The student knows that the planets differ in size, characteristics, and
composition and that they orbit the sun in our Solar System.
(Also assesses E.1.2.5)
The student understands the arrangement of planets in our Solar
System.
(Assessed as E.1.2.4)
The student knows that, in addition to the sun, there are many other
stars that are far away.
The student knows that the human body is made of systems with
structures and functions that are related.
The student knows how all animals depend on plants.
The student knows that living things are different but share similar
structures.
The student knows that similar cells form different kinds of structures.
The student knows that many characteristics of an organism are
inherited from the parents of the organism, but that other characteristics
are learned from an individual’s interactions with the environment.
The student knows ways that plants, animals, and protists interact.
The student knows that living things compete in a climatic region with
other living things and that structural adaptations make them fit for an
environment.
The student knows that green plants use carbon dioxide, water, and
sunlight energy to turn minerals and nutrients into food for growth,
maintenance, and reproduction.
The student knows that some organisms decompose dead plants and
animals into simple minerals and nutrients for use by living things and
thereby recycle matter.

AA
CS

MC

CS

MC

CS

MC

AA

MC, SR

AA

MC, SR

CS

MC
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Benchmark
Coding
SC.G.1.2.5

SC.G.1.2.6

SC.G.1.2.7

SC.G.2.2.1

SC.G.2.2.2
SC.G.2.2.3

SC.H.1.2.1

SC.H.1.2.2

SC.H.1.2.3

SC.H.1.2.4

SC.H.1.2.5

Description of Benchmark
(Assessed as G.1.2.6)
The student knows that animals eat plants or other animals to acquire
the energy they need for survival.
The student knows that organisms are growing, dying, and decaying
and that new organisms are being produced from the materials of dead
organisms.
(Also assesses G.1.2.4)
The student knows that variations in light, water, temperature, and soil
content are largely responsible for the existence of different kinds of
organisms and population densities in an ecosystem.
The student knows that all living things must compete for Earth’s
limited resources; organisms best adapted to compete for the available
resources will be successful and pass their adaptations (traits) to their
offspring.
(Also assesses B.2.2.2, B.2.2.3)
The student knows that the size of a population is dependent upon the
available resources within its community.
The student understands that changes in the habitat of an organism may
be beneficial or harmful.
(Also assesses D.2.2.1)
The student knows that it is important to keep accurate records and
descriptions to provide information and clues on causes of
discrepancies in repeated experiments.
The student knows that a successful method to explore the natural
world is to observe and record, and then analyze and communicate the
results.
(Also assesses H.1.2.4, H.3.2.2)
The student knows that to work collaboratively, all team members
should be free to reach, explain, and justify their own individual
conclusions.
(NOT ASSESSED)
The student knows that to compare and contrast observations and
results is an essential skill in science.
(Assessed as H.1.2.2.)
The student knows that a model of something is different from the real
thing, but can be used to learn something about the real thing.

Assessment
Schedule

Item Format

CS

MC

CS

MC, SR

CS

MC

AA

MC, SR

CS

MC

CS

MC

AA

MC

AA

MC, SR, ER

AA

MC, SR, ER

CS

MC
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Benchmark
Coding

Description of Benchmark

Assessment
Schedule

Item Format

SC.H.2.2.1

The student knows that natural events are often predictable and logical.

CS

MC

SC.H.3.2.1

SC.H.3.2.2

SC.H.3.2.3

SC.H.3.2.4

The student understands that people, alone or in groups, invent new
tools to solve problems and do work that affects aspects of life outside
of science.
(Also assesses H.3.2.3)
The student knows that data are collected and interpreted in order to
explain an event or concept.
(Assessed as H.1.2.2)
The student knows that before a group of people build something or try
something new, they should determine how it may affect other people.
(Assessed as H.3.2.1)
The student knows that through the use of science processes and
knowledge, people can solve problems, make decisions, and form new
ideas.

AA

MC, SR

AA

MC, SR, ER

AA

MC, SR

AA

MC, SR
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Science FCAT Glossary by Grade Level
This vocabulary list is a resource to assist teachers in the development of science concepts. These concepts and words can be introduced
at the specified grade level initially and each subsequent grade thereafter. Complete understanding of scientific concepts may require
more than one year of study. These concepts spiral throughout the curriculum to enhance understanding and learning. Starting the use of
key terminology as early as Kindergarten will support the acquisition of the terms and concepts by grade five.
Kindergarten
•
•
•
•
•
•
•
•
•
•
•
•
•

properties
matter
observe
measure
senses
shape
size
texture
temperature
gas
liquid
solid
energy

First grade
•
•
•
•
•
•
•
•
•
•
•
•
•

heat
cool
classify
similarities
compare
push
pull
sound
Earth
seasons
habitat
light
hypothesis

Second grade
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•

investigate
pitch
loudness
waves
sound
vibrations
rotation
revolution
axis
orbit
structures
energy
force
food chain
environment
adaptation

Third grade
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•

characteristics
magnification
gravity
friction
results
vertebrates
change
constant
speed
food web
machines
evaporation
precipitation
attributes
physical change
insulator
conductor

Fourth grade
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•

axis
systems
chemical energy
electrical energy
magnetic energy
solar energy
frequency
wavelength
electricity
weathering
erosion
variable
photosynthesis
volume
chemical change
mechanical energy

Fifth grade
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•

ecosystem
density
attributes
wavelength
intensity
potential energy
kinetic energy
mixture
solution
decomposers
cells
displacement
reproduction
consumers
producers
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FCAT Science Glossary
Grade 8
Crust

outermost layer of Earth covering the mantle

Dependent variable

factor being measures or observed in an experiment

Deposition

the process by which sediment is carried by forces
(e.g., wind, rain, or water currents) and left in a certain area

Diffraction

the change in direction of a wave caused by passing by an obstacle or traveling through an opening

Dominance

tendency of certain (dominant) alleles to mask the expression of their corresponding (recessive) alleles

Ecosystem

an ecological community, together with its environment, functioning as a unit

Efficiency

the relative effectiveness of a system or device determined by comparing input and output

Electromagnetic radiation

the emission and propagation of the entire range of electromagnetic spectrum including: gamma
rays, x-rays, ultraviolet radiation, visible light, microwaves, and radio waves

Electron

a stable elementary particle that is negatively charged and orbits the nucleus of an atom

Entropy

a measure of randomness or disorder of a closed system

Erosion

a combination of natural processes in which materials from Earth’s surface are loosened,
dissolved, or worn away and transported from one place to another

Fossil fuels

the remains of animal or plant life from past geologic ages that are now in a form suitable for use
as a fuel (e.g. oil, coal, or natural gas)

Frequency

the number of cycles or waves per unit time

Gene

a specific part of a chromosome or sequence of DNA that determines a particular feature or characteristic in
an organism
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Heterozygous

cell or organism that has two different alleles for a particular trait

Homozygous

cell or organism that has identical rather than different alleles for a particular trait

Independent variable

the factor that is changed in an experiment in order to study changes in the dependent variable

Inertia

the property of an object, due to its mass, by which it resists any change in its position unless overcome by force

Magnetic field

the region where magnetic force exists around magnets or electric currents

Mass

the amount of matter an object contains

Meiosis

the process of nuclear division in cells during which the number of chromosomes is reduced by half

Mitosis

a process of nuclear division in eukaryotic cells during which the nucleus of a cell divides into two
nuclei with the same number of chromosomes

Neap tide

a twice monthly tide of minimal range that occurs when the sun, moon and Earth are at a right angle to
each other, thus decreasing the total tidal force exerted on the Earth

Neutral

a particle, object, or system that lacks a net charge

Neutron

a subatomic particle having zero charge, found in the nucleus of the atom

Nucleus

the center region of an atom where protons and neutrons are located; also a cell structure that contains
the cell’s genetic materials

Ocean basin

a depression on the surface of Earth occupied by water

Plate tectonics

theory of global dynamics in which Earth’s crust is divided into a smaller number of large, rigid plates
whose movements cause seismic activity along their borders

Potential energy

energy stored in an object due to the object’s configuration and position

Pressure

the force exerted per unit area

Vibration

a repetitive movement around equilibrium point
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Virus

a non-cellular, disease-causing particle that uses the genetic material from its host to reproduce

Wavelength

the distance between crests of a wave

Wedge

a type of simple machine that consists of an inclined plane used to separate two objects

Wheel and axle

a type of simple machine that consists of a rod driven through the center of a cylinder that is allowed to
rotate freely, yielding a mechanical advantage equal to the cylinder’s diameter
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FCAT Science Glossary
Grade 11
Conservation of mass

the principle that mass cannot be created or destroyed

Convergent boundary

area where two tectonic plates collide

Covalent bond

a chemical bond between two atoms of the same or different elements in which each atom shares and
electron

Diffraction

the bending of a wave around an obstruction

DNA

a nucleic acid that carries genetic material; present in all cellular organisms

Electromagnetic waves

waves generated by the oscillation of a charged particle and characterized by periodic variations of
electric and magnetic fields

Electromagnet

a magnet consisting of a coil of wire wrapped around a core that becomes strongly magnetized when
current flows through the coil producing a magnetic field

Fault

a rock fracture along which movement or displacement of the Earth’s crust has taken place

First law of thermodynamics a law that states the internal energy in a system remains constant and the change in thermal energy of a
system is equal to the work done on the system
Genotype

the sum total of the genetic information contained in an organism

Half Life

the amount of time required for half of an original sample of radioactive material to decay or undergo
radioactive transformation
the amount of heat energy needed to change a unit mass of substance from a liquid to a gas at its boiling
point

Heat of fusion

Heat of vaporization

the amount of heat energy needed to change a unit mass of substance from a liquid to a gas at its
boiling point

Indicator

a chemical compound that changes color depending on the pH of the solution or other chemical change
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Additional Grade 11 words
Isotope
Molecule
Nuclear fission
Precision
Rift valley

Kelvin
Momentum
Nuclear fusion
Product
RNA

Stimulus

Succession

Mass number
Mutation
Permeability
Protein
Second law of
thermodynamics
Vector

Membrane
Natural selection
pH
Rate of reaction
Solar mass

Mid-ocean ridge
Niche
Phenotype
Reactant
Species

Velocity
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Preparation for Grade 8 & 11 Science FCAT

List of Resources
LESSONS AND ACTIVITIES:
•
•
•
•
•
•
•

Miami-Dade County District Developed Curriculum Guides, Activities Packets, and Resource Guides
NSTA Scope, Sequence, and Coordination Micro Units http://dev.nsta.org/ssc/
Orange County Public Schools High School Curriculum Years A and B http://www.cs.ocps.net
FACTS ON FILES http://campus.dadeschools.net/campus/onlinedatabases.htm
Miami-Dade County Educational Portal Online Subscription Databases http://campus.dadeschools.net/campus/onlinedatabases.htm
Materials World Module (MWM) http://www.materialsworldmodules.org
South Dearborn Community School Corporation http://www.venus.net/~sdearad1/curr-science/CR34651.HTM

READING IN THE CONTENT AREA:
•
•
•
•
•
•
•

ChemMatters Published by the American Chemical Society http://chemistry.org/chemmatters/cd3.html
TCR Connections (The Curriculum Resource) http://www.tcrconnections.com
Globe Fearon, Science Reading Strategies, Pearson Education, Inc. 2001.
One Minute Reading. Dale Seymour Publications
Coordinated Science-Physics. 2nd Edition, Cambridge University Press, 1997 (Includes Astronomy).
Coordinated Science-Chemistry. 2nd Edition, Cambridge University Press, 1997 (Includes Earth Science).
Globe Fearon. Science Workshop Series. Globe Fearon, Inc. 2000. (Earth Science and Biology) (Recommended for differentiated instruction).

ASSESSMENT PRACTICE:
•
•
•
•
•
•
•

Florida Department of Education FCAT Test Items and Performance Tasks Specification http://www.firn.edu/doe/sas/fcat/fcatis01.htm
NAEP (National Center for Education Statistics) Released Questions http://nces.ed.gov/nationsreportcard/itmrls/
TIMSS 2003 Released Item Sets http://isc.bc.edu/timss2003i/released.html
TIMSS 1995 Released Item Sets http://isc.bc.edu/timss1995i/Items.html
TIMSS 1999 Released Item Sets http://isc.bc.edu/timss1999i/timss_test.html
Orange County Public Schools Assessments http://www.cs.ocps.net/Assessments
Buckle Down Florida FCAT 11th Grade Science http://www.buckledown.com/fl/index
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Sunshine State Standards-Related Web Sites
Web sites that support teaching and learning the FSSS

http://www.firn.edu/doe/
http://www.firn.edu/doe/sas/fcat.htm
http://www./fcatexplorer.com
http://osi.fsu.edu/wavseries/index.html
http://www.coedu.usf.edu/-morris/coopsss.html
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Appendix iv

97

Informal Science Institutions
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AUDUBON OF FLORIDA
Meika Samuel
msamuel@audubon.org
Florance Eloi
lookforflo@aol.com
Jamie Furgang
jfurgang@audubon.org

444 Brickell Ave #850, Miami, FL 33131
Phone: (305) 371-6399
Fax: (305) 371-6398

Email:

Phone: (305) 371-6399

Fax: (305) 371-6398

Email:

Phone: (305) 607-7052

Fax:

Email:

BISCAYNE NATIONAL PARK
Joele Doty
Joele_Doty@nps.gov
Susan Gonshor
susan_gonshor@nps.gov

9700 SW 328 St., Homestead, FL 33033
Phone: (305) 230-1144 x 3110
Fax: (305) 230-1190

Email:

Phone: (305) 230-1144 ext3019

Email:

DEERING ESTATE AT CUTLER
Alice Warren-Bradley
lwarre01@fiu.edu
Annette Fromm
Eduardo Salcedo

16701 S.W. 72nd Avenue, Miami., FL 33157
Phone: (305) 235-1668
Fax:

Email:

Phone: (305) 235-1668
Phone: (305) 235-1668 x243

Fax: (305) 254-5866
Fax:

Email:
Email:

EARTHMAN PROJECT, THE
Lanny Smith
earthman.is@juno.com

12010 NW 15 St, Pembroke Pines, FL 33026
Phone: (954) 536-7888
Fax: (954) 392-1680

Email:

EVERGLADES NATIONAL PARK

40001 State Road 9336, Homestead, FL 33034-6733
Phone: (305) 242-7700
Fax: (305) 242-7728

Fax:

FAIRCHILD TROPICAL BOTANIC GARDEN 10901 Old Cutler Road, Coral Gables, FL 33156
Gillian Drake
Phone: (305) 667-1651
Fax:
gdrake@fairchildgarden.org

Email:
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David Whitman
dwhitman@fairchildgarden.org
Caroline Lewis
calewis@fairchildgarden.org
Eva Doll
edoll@fairchildgarden.org

Phone: (305) 667-1651 x3313

Fax: (305) 661-8953

Email:

Phone: (305) 667-1651 x3376

Fax: (305) 661-8953

Email:

Phone: (305) 667-1651 x3381

Fax: same

Email:

FANTASY THEATRE FACTORY
Gina Montet
ftfshows@bellsouth.net

7069 SW 47 St, Miami, FL 33155
Phone: (305) 284-8800

Fax: (305) 284-8872

Email:

IGFA FISHING HALL OF FAME AND MUSEUM 300 GULF STREAM WAY, DANIA BEACH, FL 33004
Mary Washington
Phone: (954) 924-4340
Fax: (954) 924-4333
Email:
mwashington@igfa.org

MARJORIE STONEMAN DOUGLAS BISCAYNE NATURE CENTER
Theo Long
Phone: (305) 361-6767 x111

6767 Crandon Blvd, Key Biscayne, FL 33149
Fax: (305) 365-8434
Email:

MIAMI CHILDREN’S MUSEUM
Sarah Short
sarah@miamichildrensmuseum.org

980 McArthur Causeway, Miami, FL 33132-1604
Phone: (305) 373-5437 x124
Fax:

MIAMI METRO ZOO
Group Sales

12400 SW 152 Street, Miami, FL 33177
Phone: (305) 251-0400 x246

MIAMI MUSEUM OF SCIENCE
Shirley Wynn
swynn@miamisci.org

3280 S Miami Ave, Miami, FL 33129
Phone: (305) 646-4222
Fax: (305) 646-4300

Email:

Email:
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MIAMI SEAQUARIUM
Sara Shackelford
education@msq.cc

440 Rickenbacker Cswy, Miami, FL 33149
Phone: (305) 361-5705 x298
Fax (305) 365-2500

Email:

NATIONAL AUDUBON SOCIETY
Doreen Whitley
dawhitle@prodigy.net

444 BRICKELL AVE # 850, MIAMI, FL 33133
Phone: (305) 371-6399
Fax: (305) 371-6398

Email:

OFFICER SNOOK
Elaine Sevin
officersnook@aol.com

1313 PONCE DE LEON BLVD # 301, CORAL GABLES, FL 33134-3343
Phone: (305) 672-7675
Fax: (305) 443-3033
Email:

PARROT JUNGLE ISLAND
Veronica Benages

1111 Parrot Jungle Trail, Miami, FL 33132
Phone: (305) 400-7242
Fax: (305) 400-7290
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Appendix v
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A Scientific Inquiry Teacher Professional Development Workshop

103

POWER WRITING AND THE ART OF SCIENTIFIC CONCLUSIONS
With the onset of the Florida Comprehensive Assessment Test (FCAT) in mathematics, reading, and writing as well as the science
FCAT testing scheduled to count as part of the school grade in 2006-2007 school year, it is imperative that schools take steps to
prepare students for this battery of tests that will extend from grade three to grade eleven. Schools will a grade and a level of
achievement from the State of Florida based on how well they perform on this assessment process.

It is logical and inevitable that preparation for this testing will involve the entire instructional staff of schools in every subject area to
insure maximum levels of student achievement at each grade level. Interconnections among instructional strategies in individual
subject areas with respect to performance tasks and problem solving can serve to strengthen student performance on the FCAT. The
students will receive more preparation for this testing if it is reinforced, in every class they take through activities that familiarize them
with the style of questioning they are likely to see on the tests. The effect is potentially synergistic.
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Writing scientific conclusions for laboratory investigations has always been one of the more challenging tasks for science students to
do and for science teachers to grade. The Power Writing Model used in language arts instruction contains many similarities to good
scientific conclusion writing. This professional in-service workshop is intended to strengthen student performance on the Florida
Writes portion of the FCAT as well as in science. Although the conclusions will still answer the seven basic questions that all
scientific conclusions must address, they will also serve as a model for students to perform with a score of 3 or better on the “Florida
Writes” test. Practicing with this model should improve student’s ability to raise their achievement level.

This workshop will present the Scientific Conclusion Power Writing Model to participants. The participants will then conduct a
complete scientific investigation and write a conclusion for that investigation using the Scientific Conclusion Power Writing Model to
answer the seven essential questions that must be addressed in a well-written conclusion. Having accomplished this the participants
should be able to incorporate this model into science classroom instruction as an FCAT support strategy.
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FCAT Power Writing Vocabulary as correlated to a Scientific Conclusion
Introduction: what you will prove and how you will prove it. A problem statement combined with a working hypothesis/trial
solution.
Thesis statement: the single point of the entire essay (Problem to be solved).
Topic Sentence: the single point of a paragraph (In science the topic sentence varies with respect to the introductory, middle, and
concluding paragraphs).
General Statement: one way to prove the topic sentence is true (supported or not supported). This is a general statement that is
supported or not supported by the data collected and that will answer one of the seven questions that must be addressed when writing
scientific conclusions.
Proof: Portion of investigation that addressed each question to be answered in a conclusion. It will be in the form of data collected
which has been analyzed and interpreted to determine the findings which will or will not support the hypothesis that has been tested.
Commentary: opinion (inference or inferences made based on the data collected).
Concluding Sentence: one statement that is true (supported or not supported) for all the proof in the paragraph. Opinion (inference).
Concluding Paragraph: Statements that are true (supported or not supported) for all the proof in the entire essay. Opinion
(inferences).
Organization: all essays and all paragraphs have a beginning, a middle, and an end. All scientific conclusions answer the seven
basic questions that must be addressed when conducting complete scientific investigations.
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Power Writing in Science Model
Introductory Paragraph:
State what you will prove. In science conclusions you would write the problem statement in the form of a question. You would then
write your hypothesis which is the trial solution you have selected (this takes care of question 1 in writing scientific conclusions which
is “What was investigated?”). You are stating the ways you have proved your trial solution to be either supported or not supported by
answering question 2 in science conclusions which is “Was the hypothesis supported or not supported by the data?” This is how the
rest of the sentences in the introductory paragraph are linked. They will describe the data that was collected and the major findings of
the investigation (question 3) that supported or did not support the hypothesis as the solution to the restated problem.

Body Paragraphs:
The body paragraphs support the introductory paragraph by elaborating on the different pieces of information that were collected as
data that either supported or did not support the original hypothesis. Using terms such as “as a matter of fact” or “for example” and
“not only but also” for successive sentences is useful. Each finding needs its own sentence and relates back to supporting or not
supporting the hypothesis. The body paragraphs may include Question 4, which describes how the findings compared with other
researchers or groups investigating the same problem. The number of body paragraphs you have will depend on how many different
types of data were collected. They will always refer back to the findings in the first paragraph. The concluding sentence can begin
with a term such as “clearly” which would be followed by the statement that is true (support or non support) for the entire paragraph
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as it relates to the hypothesis. The commentary can include some inferences (opinions) although the major inferences should be
reserved for the concluding paragraph.

Concluding Paragraph:
The concluding paragraph contains the major commentary about the problem statement and the hypothesis in the first
paragraph of the conclusion. This is where question 5, what possible explanations can you offer for your findings can be
answered. The paragraph should also include answers to questions 6 and 7 that include what recommendations do you have
for further study and for improving the experiment and some possible applications of the experiment? At the end of the
paragraph the problem statement and hypothesis (introduction and thesis) is restated more specifically with an abbreviated
version of the explanation of the findings to summarize the conclusion.
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Questions
1.

What was investigated?
(Describe the problem statement)

2.

Was the hypothesis
supported by the data?

3.

What were the major
findings?

4.

How did your findings
compare with other
researchers?

5.

What possible explanations
can you offer for your
findings?

6.

What recommendations do
you have for further study
and for improving the
experiment?

7.

What are some possible
applications of the
experiment?

Answers
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Writing Conclusions
ASSIGNING STUDENT INQUIRY-BASED LABORATORY INVESTIGATIONS
CORRELATED TO THE CBC AND THE FLORIDA SUNSHINE STATE STANDARDS
Title:

CBC (Components, Competencies, Objectives):
FSSS (Strands, Standards, Benchmarks):
Science Concept (s):
Problem Statement (Question):

Potential Hypothesis (es):

Procedure:
1.

110

2.

3.

4.

5.

6.

Number of Trials:

Control Test:

Variables:
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Manipulated Variable: (if not comparative or observational investigation)

Responding Variable:
Variables Held Constant:

Data (Tables, Graphs, Charts, etc.)

Data Analysis and Interpretation

Conclusions: (Use Seven Question Conclusion Form)
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Resources: (Bibliography, Interviews, etc.)
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COMPONENTS OF EXPERIMENTAL DESIGN
An Experimental Diagram summarizes the problem
statement, hypothesis, manipulated variable(s),
responding variable(s), constant variables, number of
tests and trials, and the control.
Describe the design of the experiment as a Descriptive,
Type of Experiment
a Comparative, or an Experimental Variable type of
experiment.
A problem statement is a question about possible
Problem Statement
relationships between manipulated and responding
variables in a situation that implies something to do or
try.
A hypothesis is the investigator's prediction of a
Hypothesis:
possible specific relationship between a manipulated
variable (cause) and a responding variable (effect) that
provides a testable answer to the problem.
Manipulated Variable: Manipulated variables are the factors that can be
changed by the investigator (causes). Manipulated
variables are also called the independent variables.
Responding Variable: Responding variables are the observable factors of an
investigation the result or happen (effects) when a
manipulated variable is changed by the investigator.
Responding variables are also be called the dependent
variables.
Title:
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Experimental Tests:
Number of Trials per
Test:
Control Test:

Variables Held
Constant:

Apply the experimental procedure to a specific aspect
of the manipulated variable.
The trials are the number of experimental repetitions,
objects, or organisms tested during each test of a
manipulated variable.
A control test is the separate experiment that serves as
the standard for comparison to identify experimental
effects, changes of the responding variable resulting
from changes made on the manipulated variable.
Constant variables are the other identified manipulated
variables in the situation that are kept or remain the
same during the investigation.
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Experimental Diagram
Title:
Type of
Experiment
Problem
Statement

Hypothesis:

Manipulated
Variable:
Responding
Variable:
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Experimental
Tests:

Number of Trials
per Test:
Control Test:

Variables Held
Constant:
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The School Board of Miami-Dade County, Florida, adheres to a policy of nondiscrimination in employment and educational
programs/activities and programs/activities receiving Federal financial assistance from the Department of Education, and strives
affirmatively to provide equal opportunity for all as required by:
Title VI of the Civil Rights Act of 1964 - prohibits discrimination on the basis of race, color, religion, or national origin.
Title VII of the Civil Rights Act of 1964, as amended - prohibits discrimination in employment on the basis of race, color, religion,
gender, or national origin.
Title IX of the Education Amendments of 1972 - prohibits discrimination on the basis of gender.
Age Discrimination in Employment Act of 1967 (ADEA), as amended – prohibits discrimination on the basis of age with respect to
individuals who are at least 40.
The Equal Pay Act of 1963, as amended - prohibits sex discrimination in payment of wages to women and men performing
substantially equal work in the same establishment.
Section 504 of the Rehabilitation Act of 1973 -prohibits discrimination against the disabled.
Americans with Disabilities Act of 1990 (ADA) - prohibits discrimination against individuals with disabilities in employment, public
service, public accommodations and telecommunications.
The Family and Medical Leave Act of 1993 (FMLA) - requires covered employers to provide up to 12 weeks of unpaid, job-protected
leave to "eligible" employees for certain family and medical reasons.
The Pregnancy Discrimination Act of 1978 - prohibits discrimination in employment on the basis of pregnancy, childbirth, or related
medical conditions.
Florida Educational Equity Act (FEEA) - prohibits discrimination on the basis of race, gender, national origin, marital
handicap against a student or employee.

status,

or

Florida Civil Rights Act of 1992 - secures for all individuals within the state freedom from discrimination because of race, color,
religion, sex, national origin, age, handicap, or marital status.
School Board Rules 6Gx13- 4A-1.01, 6Gx13- 4A-1.32, and 6Gx13- 5D-1.10 – prohibit harassment and/or discrimination against
a
student or employee on the basis of gender, race, color, religion, ethnic or national origin, political beliefs, marital status, age, sexual
orientation, social and family background, linguistic preference, pregnancy, or disability.
Veterans are provided re-employment rights in accordance with P.L. 93-508 (Federal Law) and Section 295.07 (Florida Statutes), which
stipulate categorical preferences for employment.
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