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PHILOSOPHY OF THE CHAGRIN FALLS EXEMPTED VILLAGE SCHOOLS

Education is a lifelong process. We, the Chagrin Falls Board of Education, as the elected body being legally responsible for the public school portion of that
education, subscribe to the following philosophy:

We recognize an obligation to organize and administer the educational program in a manner compatible with a democratic society. We recognize that the unique
responsibility of the schools is to pass along a fund of knowledge; and in order to meet this goal, to provide enriched conditions which foster academic excellence
and individual growth. We recognize that all persons in our school community have rights and responsibilities that are inherent within that society. We believe
that our school system should educate toward responsibility and responsiveness.

We recognize that students differ in their physical, intellectual, emotional, and social growth and in the way they develop these aspects. We believe that the school
must play a primary role in the students' education and that educational goals grow out of the needs of individuals.

We believe that students bring together different abilities, talents, and backgrounds. Intellectual growth will flourish in an environment of trust, respect, and
teamwork. The school should strive to heighten the students' appreciation of the cultural and individual diversity within the human family.

We believe that students need the freedom to question and should be encouraged to use independent, reflective, and critical thinking. They should have the
opportunity to exercise independent judgment by making decisions about their education in addition to following standardized requirements.

We believe that students should understand their relationship to the community, the country, and to the world. Our schools should provide meaningful
opportunities for students to become familiar with, and react to, a segment of society outside of their own community.

We believe the education received in Chagrin Falls should fit the students' needs for supporting themselves in the future by preparing for further academic study
and vocational opportunities.

We believe objectives and procedures of all educational programs are dynamic rather than static and must change to meet new conditions in an ever-changing
world. We should consider changes in the educational program because of their demonstrated worth.



CHAGRIN FALLS EXEMPTED VILLAGE SCHOOLS DISTRICT GOALS

The Chagrin Falls Board of Education is committed to quality education as its top priority. The mission of the Chagrin Falls Schools is to provide a
comprehensive range of learning opportunities through which students, staff and community, in partnership, can develop each student’s knowledge, confidence
and responsibility leading to individual success and lifelong learning.

The Board defines a quality education as one that prepares the student to compete effectively in any chosen endeavor. Consideration will be given to the
academic, social, cultural, physical, practical and emotional development of students in an integrated effort to equip them with a set of functional life skills.

The Chagrin Falls Board of Education will establish district goals, set policy, monitor progress, and prioritize its instructional, human, and financial resources
to ensure accomplishment of its educational mission and defines the following goals:

+ Establish standards for student achievement in the areas of:
+ Achievement relative to ability;
+ ldentification and achievement of personal goals and feelings of positive self-worth in each student;
+ Development of an understanding of the world, its people and the student's role and responsibilities toward others;
+ Development of well-rounded individuals;

+ Development and implementation of marketing strategies to assure district competitiveness in the areas of college acceptance and other post-secondary
options;

+ Academic and social behaviors that support student achievement;
+ Technology.
¢ Establish standards of teacher effectiveness in the areas of:
+ Professional and personal growth;
+ Development and implementation of stimulating lessons;
+ Development and use of articulate and correct language in all phases of student and employee communication;
+ Instruction encompassing higher-level thinking and problem-solving skills for all students;
+ Integration of curricula;

+ ldentification of individual learning styles and adaptation of teaching methods in order to reach all students.



+ Establish a plan and allocate sufficient resources to provide support services for the educational mission, including:
+ A safe environment;
+ An efficient transportation system;
+ Healthy and appetizing food service;
+ Professional development of classified employees;
+ Up-to-date instructional equipment and supplies;
+ Specialized services to meet individual student requirements.
s Establish a long-term facility plan to ensure:
+ Facilities that will enhance the educational program;
+ Maintenance and preservation of the community's investment in district facilities, grounds and equipment.
¢ Establish working relationships and communication networks within the community to ensure:
+ ldentification of citizen, Board, parent, and student educational goals;
+ Commitment of citizens, Board, parents and students to ongoing support of the educational mission of the schools.
¢ Establish standards for administrator effectiveness in the areas of:
+ Fiscal management;
+ Personnel recruitment and development;
+ Policy development;
+ Curriculum development and coordination;
+ Implementation of district goals;
+ Appropriate educational offerings for all students;

+ Effective communications with all sectors of the school community.



PHILOSOPHY AND GUIDING ASSUMPTIONS OF SCIENCE INSTRUCTION

Science for All

The Ohio Department of Education believes that Ohio's academic content standards are for all students. Clearly defined standards delineate what all children,
college- and career-bound, should know and be able to do as they progress through the grade levels. Well-defined standards ensure that parents, teachers and
administrators will be able to monitor students' development. Students, as stakeholders in their own learning, will be capable of tracking their own learning.

No individual or group should be excluded from the opportunity to learn, and all students are presumed capable of learning. Every Ohio student, regardless of race,
gender, ethnicity, socioeconomic status, limited English proficiency, disability or giftedness, shall have access to a challenging, standards-based curriculum.

The knowledge and skills defined in Ohio's academic content standards are within the reach of all students. Students, however, develop at different rates. All
children learn and experience success given time and opportunity, but the degree to which the standards are met and the time it takes to reach the standards will
vary from student to student.

Students with disabilities shall have Individualized Education Programs (IEP's) aligned with the standards. Students with disabilities are first and foremost students
of the general curriculum, yet they may require specific supports and/or services to progress in the curriculum. These supports and services are not intended to
compromise the content standards. Rather, they provide students with disabilities the opportunity to maximize their strengths, and participate and progress in the
standards-based curriculum.

Students who can exceed the grade-level indicators and benchmarks set forth in the standards must be afforded the opportunity and be encouraged to do so.
Students who are gifted may require special services or activities in order to fully develop their intellectual, creative, artistic and academic capabilities or to excel
in a specific content area. Again, the point of departure is the standards-based curriculum.

Students with limited English proficiency (LEP) may also need specific supports and adaptive instructional delivery in order to achieve Ohio's academic content
standards. An instructional delivery plan for a student with LEP needs to take into account the student's level of English language proficiency as well as his or her
cultural experiences.

All children should be provided adjustments when necessary in order to address their individual needs. Identifying and nurturing the talents of all students will
enable all children to reach the standards.

Ohio's science content standards serve as a basis for what all students should know and be able to do by the time they graduate from high school. The vision for the
broad learning goals of Ohio's science academic content standards provides for a scientifically literate citizen. These standards, benchmarks and grade-level
indicators are intended to provide Ohio's educators with a set of common expectations upon which to base science curriculum.



Philosophy of Ohio's Science Academic Content Standards

The intent of Ohio's science academic content standards is to:

Help students develop an understanding of the unity and diversity of the natural (empirical) world;

Foster an understanding of the nature of science, the development of science processes, the principles of science, and the connections between the
physical, life, and Earth and space sciences;

Prepare students to use appropriate scientific processes and principles in making personal decisions;

Enable students to engage intelligently in public discourse about matters of scientific and technological concern; and

Increase their future economic productivity through the use of scientific knowledge, understanding and skills in their careers.

Assumptions for Science Content Standards

Ohio's academic content standards:

Set high expectations and provide strong support for science achievement by all students;

Represent scientific knowledge and skills needed to make a successful transition to post-secondary education, the workplace and daily life

Reflect sound application of research on how students learn science concepts and processes;

Align with the national science education standards documents;

Provide balance among conceptual understanding, procedural knowledge and skills, and application and problem-solving

Address scientific content knowledge and processes including technological design, scientific ways of knowing, inquiry, communication, representation,
and connections across the domains of science;

Apply scientific knowledge and processes to individual and societal issues;

Focus on important scientific concepts that are well-articulated through benchmarks and grade-level indicators;

Represent rigorous progression across grades and in-depth study within each grade;

Incorporate use of technology by all students in learning science and developing an understanding about the nature of science and technology including
technological design;

Serve as the basis for classroom and statewide assessments;

Emphasize the nature, connections and historical development of scientific knowledge in the physical, life, and Earth and space sciences.



INTRODUCTION TO THE OHIO SCIENCE ACADEMIC CONTENT STANDARDS

The Ohio science academic content standards provide all students in the kindergarten through 12™ grade program with a set of clear and rigorous expectations.
The science standards focus on what all Ohio students need to know and be able to do for scientific literate citizenship, regardless of age, gender, cultural or ethnic
background, disabilities or aspirations in science.

The science standards include science concepts, processes and ways of thinking. All Ohio students can apply these skills and understandings to make informed
personal decisions, to accurately communicate with a variety of audiences, to become lifelong learners, and to make successful transitions to postsecondary
education and the work force. The standards also include expectations for all Ohio students to safely and effectively use technological tools for learning and doing
science. The Ohio science academic content standards are described below:

Earth and Space Sciences (ES)

Students demonstrate an understanding about how Earth systems and processes interact in the geosphere resulting in the habitability of Earth. This
includes demonstrating an understanding of the composition of the universe, the solar system and Earth. In addition, it includes understanding the
properties and the interconnected nature of Earth's systems, processes that shape Earth and Earth's history. Students also demonstrate an understanding of
how the concepts and principles of energy, matter, motion and forces explain Earth systems, the solar system and the universe. Finally, they grasp an
understanding of the historical perspectives, scientific approaches and emerging scientific issues associated with Earth and space sciences.

Life Sciences (LS)

Students demonstrate an understanding of how living systems function and how they interact with the physical environment. This includes an
understanding of the cycling of matter and flow of energy in living systems. An understanding of the characteristics, structure and function of cells,
organisms and living systems will be developed. Students will also develop a deeper understanding of the principles of heredity, biological evolution, and
the diversity and interdependence of life. Students demonstrate an understanding of different historical perspectives, scientific approaches and emerging
scientific issues associated with the life sciences.

Physical Sciences (PS)

Students demonstrate an understanding of the composition of physical systems and the concepts and principles that describe and predict physical
interactions and events in the natural world. This includes demonstrating an understanding of the structure and properties of matter, the properties of
materials and objects, chemical reactions and the conservation of matter. In addition, it includes understanding the nature, transfer and conservation of
energy; motion and the forces affecting motion; and the nature of waves and interactions of matter and energy. Students demonstrate an understanding of
the historical perspectives, scientific approaches and emerging scientific issues associated with the physical sciences.

Science and Technology (ST)

Students recognize that science and technology are interconnected and that using technology involves assessment of the benefits, risks and costs. Students
should build scientific and technological knowledge, as well as the skill required to design and construct devices. In addition, they should develop the
processes to solve problems and understand that problems may be solved in several ways.



Scientific Inquiry (SI)

Students develop scientific habits of mind as they use the processes of scientific inquiry to ask valid questions and to gather and analyze information. They
understand how to develop hypotheses and make predictions. They are able to reflect on scientific practices as they develop plans of action to create and
evaluate a variety of conclusions. Students are also able to demonstrate the ability to communicate their findings to others.

Scientific Ways of Knowing (SK)

Students realize that the current body of scientific knowledge must be based on evidence, be predictive, logical, subject to modification and limited to the
natural world. This includes demonstrating an understanding that scientific knowledge grows and advances as new evidence is discovered to support or
modify existing theories, as well as to encourage the development of new theories. Students are able to reflect on ethical scientific practices and
demonstrate an understanding of how the current body of scientific knowledge reflects the historical and cultural contributions of women and men who
provide us with a more reliable and comprehensive understanding of the natural world.

The Ohio science standards identify essential expectations for students: concepts, principles, theories and processes of science. The science standards describe
broad areas of content such as the interdependence of organisms, the interactions of matter and energy, objects in the sky, and the nature of scientific knowledge.
The six standards address essential knowledge and skills in science that people may use in solving problems creatively, thinking critically, working cooperatively
in teams, using technology effectively and valuing lifelong learning.

The Ohio science academic content standards provide teaching and learning opportunities that include accurate and technically-precise scientific information,
scientific inquiry, technological design, communication and understanding of science concepts, analysis of data, and application of concepts.

Students' success in meeting the expectations of the standards depends on teaching and learning as an active inquiry process. This means that all teachers need the
opportunity to teach science as something in which students are actively engaged. When participating in inquiry, students describe objects and events, ask
questions, construct explanations, test those explanations against current scientific knowledge and communicate their ideas to others. This includes engaging all
students' with relevant, real-world activities that develop students' knowledge, communication skills and scientific process skills.

The science standards enhance development of students' understanding of science concepts by combining scientific inquiry and technology studies with
mathematical reasoning/analysis and language skills. Scientific literacy enables students to use scientific principles and processes in making personal decisions
and to participate in discussions of scientific issues that affect society. Science instruction can also integrate knowledge and skills from disciplines such as
mathematics, English language arts, social studies and other disciplines to develop conceptual frameworks that lead to broader understandings.



The following terms and definitions are used in this document:

Standard: An overarching goal or theme in science. The standard statement describes, in broad terms, what students should know and be able to do as a
result of the kindergarten through 12" grade program.

Benchmark: A specific statement of what all students should know and be able to do at a specified time in their schooling. Benchmarks are used to measure a
student’s progress toward meeting the standard. Science benchmarks are defined for grade bands K-2, 3-5, 6-8, 9-10, and 11-12.

Grade-Level: A specific statement of the knowledge and/or skills that a student is expected to demonstrate at each grade

Indicator: These indicators serve as checkpoints that monitor progress toward the benchmarks.



SCOPE AND SEQUENCE FOR SCIENCE K-12

Kindergarten

Kindergarten provides students with the opportunity to develop the scientific skills of wondering, questioning, investigating and communicating to enable them to
begin to develop a sense of the world. Kindergartners learn through discovery about changes on Earth, in the sky, plants, animals, their habitats and non-living
things in their local community. Through hands-on exploration, students learn the characteristics of objects, tools, materials, how they move, and whether or not
they are natural or man-made. Students explore the different ways people learn about science and interact with living things and the environment to promote
respect for nature. To complete this year, students show knowledge of scientific concepts through demonstration of verbal and non-verbal skills and activities.

Grade One

Science instruction in the first grade builds upon the science skills developed in kindergarten and from the child's life experiences. Students have increasing
opportunities to explore how living things change, how they interact with their environment and how they acquire food. Students discover that many objects are
made of different parts and characteristics. Students learn ways objects change, move, the materials of which they are composed and their physical properties.
Students recognize and realize that natural resources are limited and can be extended by recycling or decreasing use. First-graders explore ways people learn about
science through questioning, comparing, investigating and observing to conclude year one.

Grade Two

Second-graders continue to relate science concepts and skills to their life experiences. They compare similarities and differences between people, animals and
plants. Living system functions and the interactions they have with their physical environment are explained. Focus is placed upon habits, and the interdependence
and survival of plants and animals in Ohio. Weather changes both short term and long term are observed, described and measured. Second-graders discover how
cycles are present in their everyday lives through investigations of Earth and sky, sound and light, and plants and animals. Students recognize the purpose, process
and effects of technology, simple equipment and instruments used in learning about science. Students develop an awareness of repeated scientific investigations

Grade Three

The scientific skills of observation, measuring and classification serve as focal points for the third grade. Students learn to read and interpret simple tables and
graphs, conduct safe investigations in which they collect and analyze data, and communicate the results. Third-graders explore the properties and composition of
rocks and soils and the interaction of forces and motion. They also compare the life cycles of animals, classifications of animals according to their characteristics,
descriptions of their habitat and adaptations to their environment. Students examine results of technology and explore careers in science, as well as scientific
contributions from a diversity of cultures.

Grade Four

Fourth-graders continue to safely conduct investigations, choose appropriate tools, measure, collect, formulate conclusions and communicate findings. They draw
inferences from simple experiments and study the physical and chemical changes of matter. Properties of materials and the discovery of new materials formed by
combining two or more materials are explored. Students expand the study of life cycles of plants by examining characteristics, growth and functions. Students
gather information on the weather and its patterns and how weather impacts the Earth's surface, land, air and water. They explore how utilizing technology affects
human lives and how technology and inventions change to meet people's needs.



Grade Five

Earth and space sciences are investigated in more detail in grade five. Earth's characteristics, resources and location in the solar system are identified and their
implications explored. Students also learn about the interrelationship of organisms and ecosystems and simple food chains and food webs. Energy and energy
transfer through an electrical current are addressed. Fifth-graders describe and illustrate the design process and describe the positive and negative impacts of
human activity and technology on the environment. Students observe, measure and collect data when conducting a scientific investigation; students use this
information to formulate inferences and conclusions; and students develop skills to communicate the results.

Grade Six

Students in grade six continue to conduct investigations and begin to apply mathematical skills in evaluating and analyzing variables of data. They identify basic
skills of the scientific inquiry process, such as how thinking scientifically is helpful in daily life and how technological advances affect the quality of life. Students
research how men and women of other countries and cultures contribute to science. Sixth-grade students identify rocks, their distinct properties and formation and
characteristic properties of the minerals that form them. They learn to recognize that a cell continually divides to create new cells, reproduction of cells occur,
similar cells have special functions, and characteristics of an organism are a result of inherited traits. Students acquire knowledge of the uses, properties and
chemical processes of the small particles that compose matter. They learn the renewable and nonrenewable sources of energy as part of the grade six indicators.

Grades Seven-Eight

Students learn to describe interactions of matter and energy throughout the lithosphere, hydrosphere and atmosphere. They continue to develop skills of scientific
inquiry, explain how matter can change forms and describe how energy is potential or kinetic and takes many forms. Students apply math skills to evaluate and
analyze variables and data from investigations as they draw conclusions from scientific evidence. Students are able to recognize that technology can create
environmental and economic conflicts, affect the quality of life, and that science and technology cannot answer all questions and cannot solve all human problems.
Students access knowledge to explain how energy entering the ecosystems, such as sunlight, supports the life of organisms through photosynthesis and the transfer
of energy through the interactions of organisms and the environment. Students explore space and plate tectonics as they continue to draw conclusions from
scientific evidence that support theories related to the change of Earth's surface. They acquire knowledge to describe how positions and motions of objects in the
universe cause predictable and cyclic events. Students explain that the universe is composed of vast amounts of matter and that it is held together by gravitational
force. They explore equipment to study the universe - telescopes, probes, satellites and spacecraft. Motion of objects, effects of forces on objects, and how waves
(sound, water and earthquake) transfer energy are explored. Students will be able to explain how extinction of a species occurs when the environment changes and
its adaptive characteristics are insufficient to allow survival. Students design a solution to a problem or design and build a product, given certain constraints.
Technological influences on the quality of life are also explored in these grade levels.

Grade Nine

The ninth-grade year addresses physical science and related principles in Earth and space sciences. Physical science concepts include the nature of matter and
energy; identifiable physical properties of substances; and properties of forces that act on objects. Ninth-graders learn about forces and motions, structures and
properties of atoms, how atoms react with each other to form other substances, and how molecules react with each other or other atoms. Earth and space science
topics include processes that move and shape Earth, Earth's interaction with the solar system, and gravitational forces and weather. Students continue to develop a
deeper understanding of the processes of scientific inquiry and how these processes use evidence to support conclusions based on logical reasoning. Students
investigate ways in which science and technologies combine to meet human needs and solve human problems. Ninth-graders trace the historical development of s
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Grade 10

The 10™ grade year emphasizes the concepts, principles and theories that enable people to understand the living environment. Students study life science concepts
such as cells and their structure and function, the genetic and molecular bases of inheritance, biological evolution, and the diversity and interdependence of life.
Students explain the Earth's history using geologic evidence, identifying the Earth's resources, and exploring processes that shape the Earth. The flow of energy
and the cycling of matter through biological and ecological systems are addressed in the 10" grade. Embedded throughout this study are the basic science
processes of inquiry, modeling investigations and the nature of science. Students learn to trace the historical development of scientific theories, ideas, ethical
guidelines in science, the interdependence of science and technology, and the study of emerging issues to become scientifically literate citizens.

Grade 11

In grade 11 students draw on their previous experience and connect Earth, space, life and physical sciences into a coherent study of the environment. Emphasis is
placed on the interactions between humans and Earth, ecosystems, biological evolution, populations and diversity. Students also explore matter and energy
relationships. The human interactions with science and technology are discussed, as well as how man has modified current ecosystems and natural systems.
Students have the opportunity to use basic science processes of inquiry, scientific investigation, and the nature of science to examine past events, current situations,
and to develop and revise scientific predictions, ideas or theories.

Grade 12

Grade 12 focuses on advanced topics in biological and physical sciences. Biological topic clusters include cell specialization, biotechnology, DNA and
evolutionary theory. In the physical sciences, students study equilibrium of systems, electromagnetic radiation, isotopes, radioactive decay, concepts of forces and
motion as applied to large and small objects and energy levels. Integrated with these topics are historical perspectives, the process of inquiry, nature of science,
ethical practices and use of appropriate technology. Twelfth-graders learn to apply principles of forces and motion to mathematically analyze, describe and predict
the net effects of forces and motion of objects or systems. Students explore science research, scientific literature, and the relationship of science and society.
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SCIENCE ASSESSMENT POLICY

The Role of Assessment

A strong, effective, aligned educational system has three parts: Standards, Curriculum and Instruction, and Assessments that align with the standards. Ohio has
developed and adopted clear and rigorous academic content standards for its students. Educators, students, and the public need to know if students meet these
standards. Assessment represents a student’s demonstration of understanding; it provides evidence of what students know and are able to do. A comprehensive
and thoughtful assessment system also provides needed information for instructional planning and decision-making.

Ohio’s comprehensive assessment system includes several types of assessments:
Achievement Tests

Diagnostic Tests

Classroom Assessments

National and International Assessments

Each type of assessment provides invaluable information to Ohio’s educators, parents, students and communities. While each piece supports the others, each also
Sserves its own unique purpose:

Achievement Tests

Achievement tests provide the broadest picture of student performance. Ohio’s achievement assessments, including the Ohio Graduation Test (OGT), are
administered at specified grades and are based on the Ohio academic content standards benchmarks. Statewide assessments measure student achievement
and provide guidance for making program decisions and for decisions related to the allocation of resources at the state and local level.

Diagnostic Assessments
Diagnostic assessments are administered annually and are designed to give teachers and parents detailed information as to the strengths and weaknesses of
individual students. They provide teachers with important information for instructional planning.

Classroom Assessments

One of the most important components in implementing an aligned standard-based system is ongoing classroom assessment. Teachers constantly assess
student performance on an ongoing basis, using both informal and formal measures. Listening to and questioning students are forms of classroom
assessment, as are performance assessments, such as writing a research report or solving mathematical problems. Teachers use classroom assessments to
evaluate students’ performance and progress and to plan instruction intervention that is tailored to student’s needs. Classroom assessments provide
insights to the on-going performance of students. One benefit of classroom assessment is that the feedback is frequent and immediate. Another benefit is
that teachers can plan and use assessment in a way that best suits their students’ needs. Teachers can design and administer entry-level assessments to
determine students’ prerequisite skills. They can monitor students’ progress frequently to adjust the pace of instruction appropriately and develop and use
summative assessments to assess their instructional methods and their students’ achievement.
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National and International Assessments
Through participation in national and international assessment opportunities, such as NAEP and TIMSS, Ohio is able to compare the achievement of its
students against that of students in other states and other nations. In this way, Ohio ensures that its standards are sufficiently rigorous and world-class.

The Best Preparation for All Types of Assessment
In Ohio’s aligned system, teachers who develop classroom assessments based on the academic content standards grave-level indicators will know that they are

evaluating students against a common reference point shared by all Ohio teachers.

When teachers design instructional plans based on the grade-level indicators, they will be preparing students for the statewide diagnostic and achievement test.
Teachers will not have to take time out from instruction to prepare students for assessments. Standards-based instruction will prepare students for the assessments.
In this way Ohio’s aligned system will support schools, teachers, and parents in ensuring that all students meet the rigorous demands of the new century.

Ohio’s Comprehensive Assessment System

Assessment Types

Basis for Content

Purpose

Achievement Test, including the Ohio
Graduation Tests and grade/discipline
specific tests

Ohio’s Academic Content Standards

Measure student achievement.

Demonstrate evidence of continuous improvement at the state and
local level.

Provide data for Ohio’s accountability system.

Diagnostic Assessment

Ohio’s Academic Content Standards

Monitoring student progress.
Make instructional decisions such as intervention, enrichment.
Provide information to students, parents and teachers.

Classroom Assessment

Ohio’s Academic Content Standards

Local Course of Study

Measure process as well as product of student understanding and
knowledge.

Inform teachers and students about progress.

Provide information for instructional planning.

National & International Assessment

National & International Standards

Compare Ohio achievement against that of other states and nations.
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INTERVENTION SERVICES

Individual students may need remediation, reinforcement, or extended learning situations to assist them with specific Indicators. As a result, two important
assumptions need to be remembered: 1) intervention must always be tied to assessment, and 2) intervention is a shared responsibility. Assessment may be formal
or informal, but it should always indicate to teachers whether intervention is necessary. This does not mean that a single assessment will necessarily indicate the
need for intervention, nor will a single assessment indicate the type of intervention that should be provided. Rather, intervention programs need to be based on the
full range of assessments that are included in a district's standards-based education program.

Intervention is a shared responsibility. In the broadest sense, intervention is the responsibility of all individuals who are involved with student achievement.
Ideally, these structures involve students, teachers, parents, and building/district administrators. Minimally, intervention should be structured through three
successive levels — the classroom, the building, and the district. At the core of classroom intervention is effective instruction aimed at each student. In general,
this requires that instruction be focused as much upon the process of learning as upon what is learned.

Classroom Level Instruction

The primary responsibility for providing intervention, nevertheless, rests with the classroom teacher. The teacher must identify the need for intervention, design
the instructional form it will take, and implement the action. Intervention in the classroom can take place during a lesson, after a lesson, at the end of a unit, or at
the end (or beginning) of a grade level. However, the most effective intervention point occurs during the initial instruction.

There are many instruction/intervention patterns, and four of the most commonly observed patterns are characterized by
(1) whole-group instruction, followed by remediation or extension for individual students, (2) whole-group instruction followed by collaborative group work, (3)
group problem-solving strategies, and 4) one-to-one teacher-student interaction.

Building Level Intervention

When the intervention strategies provided in the classroom are not sufficient to meet the needs of an individual student, it is sometimes necessary to
provide alternatives. These alternatives may include interclass grouping, the establishment of a resource or intervention room, tutorial programs, and a formal
intervention assistance team established at the building level.

District Level Intervention

Students who continue to have needs for involvement in classroom and building level intervention programs need to be placed in district programs. These
programs might include a highly individualized summer school program, a before- or after-school program during the regular school year, and in the case of
secondary school students, a required remedial academic course or post-secondary enroll
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INTERVENTION SERVICES MODEL (ADAPTED FROM OHIO DEPARTMENT OF EDUCATION, 1994)

Level

Resources

Records

Activities

CLASSROOM
e Intraclass grouping

e Alternative instruction

Courses of study, performance objectives,
appropriate instructional material

Student folder/portfolio should contain
records of performance objectives
mastered and allow for documentation of
intervention provided

BUILDING

o Interclass grouping

e Resource/intervention room

e Tutorial program

e Intervention Assistance Team

Student folder/portfolio, course of study,
performance objectives, appropriate
instruction materials

Student folder/portfolio, , documentation of
resource/intervention effort, course of
study, performance objectives, appropriate
instructional materials

Performance objectives, appropriate
instructional materials

Continue to update student folder,
including evidence of student work

Continue to update student folder

Complete record of intervention effort
given to professional overseeing tutoring
for recording in student folder

Update student folder and document
intervention plan decided upon by the
team

DISTRICTS
e Summer school

¢ In-term extra hours programs (with

teachers)

¢ Required remedial academic course

Courses of study, student folders/portfolio,
performance objectives, appropriate
instructional materials, documentation of
intervention effort

Performance objectives not mastered,
appropriate instructional materials,
documentation of intervention effort

Courses of study, student folder,
performance objectives, appropriate
instructional materials

Provide a list of performance objectives
mastered and evidence of growth to
professional responsible for recording
student progress

Student folder/portfolio

Update student folder

ok whE

B © 00~
o

13.

14,
15.

16.
17.

Adjust instruction to learning styles
Modify materials

Personalize instruction

Use direct teaching

Use cooperative learning

Use learning contracts/teacher-student goal
setting

Use diagnostic/prescriptive teaching
Conduct student conferences

Provide time in a resource room
Develop instructional plan with student
Provide independent activities coded to specific
objectives

Use flexible grouping

Provide tutoring

e  Peertutoring

Volunteer tutoring

Parent tutoring

Cross-age tutoring

Cross-grade tutoring

Use outside resource personnel/speakers
Involve parents in the intervention and
implementation plan

Use diagnostic self-report

Conduct personal interview

15
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SCIENCE
KINDERGARTEN

NATURE OF SCIENCE-These scientific process skills should be integrated into the following grade level content units.
Science and Technology Standard (ST)
Scientific Inquiry Standard (SI)

Scientific Ways of Knowing Standard (SK)

K-2 BENCHMARKS

GRADE-LEVEL INDICATORS AND SUB-OBJECTIVES

TEACHING STRATEGIES/RESOURCES

By the end of the K-2 program,
the student will:

Science and Technology

* Explain why people, when
building or making
something, need to
determine what it will be
made of and how it will
affect other people and the
environment. (ST-A)

* Explain that to construct
something requires
planning, communication,
problem solving and tools.
(ST-B)

Scientific Inquiry

* Ask a testable question. (SI-
A)

* Design and conduct a simple
investigation to explore a
guestion. (SI-B)

* Gather and communicate
information from careful
observations and simple
investigation through a
variety of methods. (SI-C)

By the end of Kindergarten, the student will:

Understanding Technology

* Explore that objects can be sorted as “natural” or “man-made.”
(ST-A-K-1)

* Explore that some materials can be used over and over again (e.g.,
plastic or glass containers, cardboard boxes and tubes). (ST-A-K-
2)

Abilities To Do Technological Design

* Explore that each kind of tool has an intended use, which can be
helpful or harmful (e.g., scissors can be used to cut paper but they
can also hurt you). (ST-B-K-3)

Doing Scientific Inquiry

* Ask “what if” questions. (SI-A-K-1)

* Explore and pursue student-generated “what if” questions. (SI-A-
K-2)

* Use appropriate safety procedures when completing scientific
investigations. (S1-B-K-3)

* Use the five senses to make observations about the natural world.
(SI-B-K-4)

* Draw pictures that correctly portray features of the item being
described. (SI-C-K-5)

* Recognize that numbers can be used to count a collection of
things. (S1-C-K-6)

* Use appropriate tools and simple equipment/instruments to safely

Note: Ohio Academic Content Standards, Benchmarks and
Indicators, are typed in bold print and designated by a “*”
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SCIENCE
KINDERGARTEN

Scientific Ways of Knowing

* Recognize that there are
different ways to carry out
scientific investigations.
Realize that investigations
can be repeated under the
same conditions with similar
results and may have
different explanations. (SK-
A)

* Recognize the importance of
respect for all living things.
(SK-B)

* Recognize that diverse
groups of people contribute
to our understanding of the
natural world. (SK-C)

gather scientific data (e.g., magnifiers and other appropriate
tools). (SI-B-K-7)

* Measure the lengths of objects using non-standard methods of
measurement (e.g., teddy bear counters and pennies). (SI-C-K-8)

* Make pictographs and use them to describe observations and
draw conclusions. (S1-C-K-9)

* Make new observations when people give different descriptions
for the same thing. (S1-B-K-10)

Nature of Science

* Recognize that scientific investigations involve asking open-ended
questions. (How? What if?) (SK-A-K-1)

* Recognize that people are more likely to accept your ideas if you
can give good reasons for them. (SK-A-K-2)

Ethical Practices

* Interact with living things and the environment in ways that
promote respect. (SK-B-K-3)

Science and Society

* Demonstrate ways science is practiced by people everyday
(children and adults). (SK-C-K-4)

Note: Ohio Academic Content Standards, Benchmarks and
Indicators, are typed in bold print and designated by a “*”

March 2007
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SCIENCE
KINDERGARTEN

CARE AND OBSERVATION OF ANIMALS
Earth and Space Sciences Standard (ES)
Life Sciences Standard (LS)

K-2 BENCHMARKS

GRADE-LEVEL INDICATORS AND SUB-OBJECTIVES

TEACHING STRATEGIES/RESOURCES

By the end of the K-2 program,
the student will:

Earth and Space Sciences

* Explain that living things
cause changes on Earth. (ES-
B)

Life Sciences

* Discover that there are
living things, non-living
things and pretend things,
and describe the basic needs
of living things (organisms).
(LS-A)

* Explain how organisms
function and interact with
their physical environment.
(LS-B)

* Describe similarities and
differences that exist among
individuals of the same kind
of plants and animals. (LS-
&)

By the end of Kindergarten, the student will:

Processes That Shape Earth
* Explore that animals and plants cause changes to their
surroundings. (ES-B-K-2)

Characteristics and Structure of Life

* Explore differences between living and non-living things (e.g.,
plant-rock). (LS-A-K-1)

* Discover that stories (e.g., cartoons, movies, comics) sometimes
give plants and animals characteristics they really do not have
(e.g., talking flowers). (LS-A-K-2)

Heredity

* Describe how plants and animals usually resemble their parents.
(LS-C-K-3)

* Investigate variations that exist among individuals of the same
kind of plant or animal. (LS-C-K-4)

Diversity and Interdependence of Life

* Investigate observable features of plants and animals that help
them live in different kinds of places. (LS-B-K-5)

* Investigate the habitats of many different kinds of local plants and
animals and some of the ways in which animals depend on plants
and each other in our community. (LS-B-K-6)

Sub-Obijectives to Meet Indicators:
o Recognize characteristics that can identify a thing as living:

Suggested Pacing Guide

e August and September (Emphasis on
Living/Nonliving and Life Cycles of Animals)

o April, May, June (Emphasis on Habitats)

Suqggested Materials

e Teacher Resource: Ohio Kindergarten-Earth &

Space, Life and Physical Science (AIMS
Education Foundation), one copy per teacher

e Literature: Squirrels All Year Long
(Newbridge), one big book and guide per
teacher

o Literature: Where Do the Animals Live?
(Newbridge), one big book and guide per
teacher

e Literature: Animals and Their Babies
(Newbridge), one big book and guide per
teacher

o Literature: A Butterfly Is Born (Newbridge),
one big book and guide per teacher

o Literature: Is It Alive? (Newbridge), one big
book and guide per teacher

e Literature: Discovery Links-We Need Water
(Newbridge), copies per teacher

e Literature: Living Things Need Water
(National Geographic), copies per teacher

Note: Ohio Academic Content Standards, Benchmarks and
Indicators, are typed in bold print and designated by a “*”

March 2007
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Ability to grow and change

Ability to react to its environment

Need for food or another source of energy

Take in gases for respiration (e.g., breathing, etc.)

Ability to reproduce

Made up of cells (taught at grades 3-4)
entify a living organism’s need for:

Source of food or energy

Water

Gases to take in (e.g., breathing, etc.)

Environment that will allow for survival (e.g., protection, light,

temperature, etc.)
Differentiate between animals by their physical properties (e.g.,
weight, size, color, texture, etc.).
Sort and classify animals into categories according to ways in which
animals move, foods they eat, coverings, environment, etc.
Compare and contrast indoor animals (e.g., mice, spiders, fleas, cats,
lice, canaries, goldfish, etc.) and outdoor animals (e.g., foxes, worms,
owls, deer, moles, etc.).
Identify and describe domestic and wild animals (e.g., cow, horse,
cat, dog, mouse, platypus, tiger, sloth, anteater, chimpanzee, etc.).
Observe animal growth from a baby to an adult, noting the ways that
animals grow and develop (e.qg., through pictures, movies, field trips,
classroom animals, etc.).
Explore how animals adapt to changing conditions both indoors and
outdoors (e.g., light, weather, temperature, seasons, etc.).

I

o 0o o o2& o o o o o o

o Literature: Look Once, Look Again Series
(Creative Teaching Press), copies per teacher
including the following titles

° At the Farm

Ina Tree

In the Forest

In the Garden

At the Zoo

Among the Flowers

At the Seashore

Underfoot

At the Pond

In the Desert

In the Meadow

In the Park

o o o o o o o o o o [e]

Suggested Teaching Strategies

o Activity: A Cup of Worms (AIMS Education
Foundation)

o Activity: A Walk in the Park (AIMS Education
Foundation)

o Activity: Causing Changes (AIMS Education
Foundation)

o Activity: Living and Nonliving Things (AIMS
Education Foundation)

o Activity: Living or Nonliving? (AIMS
Education Foundation)

o Activity: Living/Nonliving

o Activity: Meet the Guppy Family (AIMS
Education Foundation)

o Activity: Paste-Up Habitats (AIMS Education
Foundation)

o Activity: See the Difference (AIMS Education
Foundation)

Note: Ohio Academic Content Standards, Benchmarks and
Indicators, are typed in bold print and designated by a “*”

March 2007
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Activity: Spider Spoofs and Proofs (AIMS
Education Foundation)

Activity: Spot the Difference (AIMS Education
Foundation)

Activity: Watch a Chicken Grow

Activity: Where Can Animals Live? (AIMS
Education Foundation)

Activity: Where Do | Live?

Activity: Who’s Been Here? (AIMS Education
Foundation)

Activity: Who’s My Mom (AIMS Education
Foundation)

Learning Center: Scientific Classification
Center (Lakeshore)

Note: Ohio Academic Content Standards, Benchmarks and

Indicators, are typed in bold print and designated by a “*”
March 2007
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CARE AND OBSERVATION OF PLANTS
Earth and Space Sciences Standard (ES)
Life Sciences Standard (LS)

K-2 BENCHMARKS

GRADE-LEVEL INDICATORS AND SUB-OBJECTIVES

TEACHING STRATEGIES/RESOURCES

By the end of the K-2 program,
the student will:

Earth and Space Sciences

* Explain that living things
cause changes on Earth. (ES-
B)

Life Sciences

* Discover that there are
living things, non-living
things and pretend things,
and describe the basic needs
of living things (organisms).
(LS-A)

* Explain how organisms
function and interact with
their physical environment.
(LS-B)

* Describe similarities and
differences that exist among
individuals of the same kind
of plants and animals. (LS-
C)

By the end of Kindergarten, the student will:

Processes That Shape Earth
* Explore that animals and plants cause changes to their
surroundings. (ES-B-K-2)

Characteristics and Structure of Life

* Explore differences between living and non-living things (e.g.,
plant-rock). (LS-A-K-1)

* Discover that stories (e.g., cartoons, movies, comics) sometimes
give plants and animals characteristics they really do not have
(e.g., talking flowers). (LS-A-K-2)

Heredity

* Describe how plants and animals usually resemble their parents.
(LS-C-K-3)

* Investigate variations that exist among individuals of the same
kind of plant or animal. (LS-C-K-4)

Diversity and Interdependence of Life

* Investigate observable features of plants and animals that help
them live in different kinds of places. (LS-B-K-5)

* Investigate the habitats of many different kinds of local plants and
animals and some of the ways in which animals depend on plants
and each other in our community. (LS-B-K-6)

Sub-Obijectives to Meet Indicators:
o Recognize characteristics that can identify a thing as living:

Suggested Pacing Guide
e October

Suggested Materials

o Teacher Resource: Ohio Kindergarten-Earth &
Space, Life and Physical Science (AIMS
Education Foundation), one copy per teacher

o Literature: Growing Pumpkins (Newbridge),
one big book and guide per teacher

o Literature: Is It Alive? (Newbridge), one big
book and guide per teacher

o Literature: Seeds Get Around (Newbridge),
one big book and guide per teacher

o Literature: An Apple A Day (Newbridge), one
big book and guide per teacher

e Literature: Living Things Need Water
(National Geographic), copies per teacher

o Literature: First Step Series (Lerner
Publications Company), copies per teacher
including the following titles

Flowers
°  Roots
°  Stems
°  Leaves

o Literature: The Carrot Seed (Scholastic),
copies per teacher

Note: Ohio Academic Content Standards, Benchmarks and
Indicators, are typed in bold print and designated by a “*”

March 2007
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Ability to grow and change

Ability to react to its environment

Need for food or another source of energy

Take in gases for respiration (e.g., breathing, etc.)

Ability to reproduce

Made up of cells (taught at grades 3-4)
entify a living organism’s need for:

Source of food or energy

Water

Gases to take in (e.g., breathing, etc.)

Environment that will allow for survival (e.g., protection, light,

temperature, etc.)
Construct a planter to observe plant growth (e.g., terrarium, Ziploc
bags, film canisters, etc.).
Observe the growth of a root system using a clear container (e.g.,
cup, film container, etc.).
Follow directions to care for plants from seed to mature organisms,
including planting, feeding, and watering.
Estimate the size and growth of a plant.
Compare and contrast several plants varying in size, using
nonstandard units (e.g., bigger, smaller, taller, etc.).
Describe various kinds of plants (e.g., carrot, lettuce, cabbage,
tomato, pea, bean, etc.).
Examine sprouting, growth, flowering, dying, and decay of plants.
Order a series of pictures of plant growth in stages from seed to
flowering.
Explore the impact of different variables on plants (e.g., heat, light,
water, salt, fertilizer, etc.).
Observe plants and describe changes in them over time (e.g.,
through pictures, drawings, audio-taped reflections, etc.).

I
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Suggested Teaching Strategies

o Activity: A Snap of Time (AIMS Education

Foundation)

Activity: A Sunflower Story

Activity: Apple Awareness

Activity: Concept

Activity: Digital Diaries (AIMS Education

Foundation)

e Activity: Find the Family (AIMS Education
Foundation)

o Activity: Flower-Parts Puzzle

o Activity: Golden House (AIMS Education
Foundation)

o Activity: Kindergarten Science-Life Science,
Plants

o Activity: Light for Life

o Activity: Literature Connections

o Activity: Living and Nonliving Things (AIMS
Education Foundation)

o Activity: Living or Nonliving? (AIMS

Education Foundation)

Activity: Living/Nonliving

Activity: Making a Little Book

Activity: Making Vegetable Soup

Activity: My Sweet Potato Book

Activity: Paste-Up Habitats (AIMS Education

Foundation)

Activity: Pumpkin Changes Journal

o Activity: Rainbow Art

o Activity: Season-O (AIMS Education
Foundation)

o Activity: Seed Sort

o Activity: Seed Sowing

Note: Ohio Academic Content Standards, Benchmarks and
Indicators, are typed in bold print and designated by a “*”

March 2007
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Activity: Seeds

Activity: Sunflower House

Activity: Super Seeds (AIMS Education
Foundation)

Activity: Tiea Yellow Ribbon (AIMS
Education Foundation)

Activity: Trees

Activity: Who’s Been Here? (AIMS Education
Foundation)

Activity: Your Garden

Field Trip: Patterson’s Fruit Farm
Learning Center: Plants Instant Learning
Center

Learning Center: Scientific Classification
Center (Lakeshore)

Worksheet: From Seed to Tree
Worksheet: Parts of a Tree

Worksheet: Plants with Pizzazz

Note: Ohio Academic Content Standards, Benchmarks and

Indicators, are typed in bold print and designated by a “*”
March 2007
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SCIENCE
KINDERGARTEN

Earth and Space Sciences Standard (ES)

K-2 BENCHMARKS

GRADE-LEVEL INDICATORS AND SUB-OBJECTIVES

TEACHING STRATEGIES/RESOURCES

By the end of the K-2 program,
the student will:

Earth and Space Sciences

* Observe, describe and
measure changes in the
weather, both long term and
short term. (ES-C)

By the end of Kindergarten, the student will:

Processes That Shape Earth

* Explore that sometimes change is too fast to see and sometimes
change is too slow to see. (ES-C-K-3)

* Observe and describe day-to-day weather changes (e.g., today is
hot, yesterday we had rain). (ES-C-K-4)

* Observe and describe seasonal changes in weather. (ES-C-K-5)

Sub-Obijectives to Meet Indicators:

o Make a graph of weather observations over a period of time (e.g.,
sunny days, cloudy days, hot days, rainy days, windy days, etc.).

o Clarify observations and evaluate predictions of weather by
investigating current data (e.g., T.V. weather reports, telephone time
and temperature, newspapers, etc.).

o Observe weather and dress according to weather conditions.

¢ Observe seasonal changes over time due to temperature, light,
sunshine, rainfall, etc.

¢ Describe changes in the environment as seasons change (e.g., winter-
cold, snow, ice, clouds, etc.).

Suggested Pacing Guide
e November and December

Suggested Materials

o Teacher Resource: Ohio Kindergarten-Earth &
Space, Life and Physical Science (AIMS
Education Foundation), one copy per teacher

o Literature: The Four Seasons (Newbridge), one
big book and guide per teacher

e Literature: Our Sun, Our Weather
(Newbridge), one big book and guide per
teacher

e Literature: Squirrels All Year Long
(Newbridge), one big book and guide per
teacher

o Literature: Who Cares About the Weather?
(Newbridge), one big book and guide per
teacher

Suggested Teaching Strategies

o Activity: Calendar Connections (AIMS
Education Foundation)

Activity: Cats in Hats

Activity: Charting Winter Weather
Activity: Dress for the Weather (AIMS
Education Foundation)

Activity: Feeling Heat

Note: Ohio Academic Content Standards, Benchmarks and

Indicators, are typed in bold print and designated by a “*”
March 2007
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Activity: Just Right (AIMS Education
Foundation)

Activity: Measuring Temperature
Activity: My Weather Book

Activity: Rainbow Science

Activity: Recipe for a Snowman

Activity: Season-O (AIMS Education
Foundation)

Activity: Spring

Activity: Temperature Told-Hot and Cold
(AIMS Education Foundation)

Activity: Watch It Melt!

Activity: Weather Changes Day to Day (AIMS
Education Foundation)

Activity: Which Way Is It Blowing?
Learning Center: Theme Box-Seasons and
Weather (Lakeshore)

Worksheet: How Does A Thermometer Work?
Worksheet: Observe the Weather
Worksheet: Trees

Worksheet: Weather Words

Worksheet: What Are the Four Seasons
Called?

Worksheet: What Should You Wear?

Note: Ohio Academic Content Standards, Benchmarks and

Indicators, are typed in bold print and designated by a “*”
March 2007
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FIVE SENSES: PHYSICAL PROPERTIES
Physical Sciences Standard (PS)

K-2 BENCHMARKS

GRADE-LEVEL INDICATORS AND SUB-OBJECTIVES

TEACHING STRATEGIES/RESOURCES

By the end of the K-2 program,
the student will:

Physical Sciences

* Discover that many objects
are made of parts that have
different characteristics.
Describe these
characteristics and recognize
ways an object may change.
(PS-A)

By the end of Kindergarten, the student will:

Nature of Matter

* Demonstrate that objects are made of parts (e.g., toys, chairs).
(PS-A-K-1)

* Examine and describe objects according to the materials that
make up the object (e.g., wood, metal, plastic and cloth). (PS-A-K-
2)

* Describe and sort objects by one or more properties (e.g., size,
color and shape). (PS-A-K-3)

Sub-Obijectives to Meet Indicators:

o Explore the five senses through inquiry (e.g., smell kits, feely bags,
blindfolded taste tests, recorded sounds, etc.).

e Use instruments to enhance observations (e.g., hand lenses,
magnifying glasses, binoculars, microscopes, etc.).

o Identify the five senses and explore their uses.

o Explore physical properties of living and nonliving things:
°  Color

Temperature

Magnetic/Nonmagnetic

Size

°  Weight/Mass

Luster/Shininess

°  Shape

°  Float/Sink

°  Malleability/Flexibility
°  Texture

e Measure in nonstandard units (e.g., light/heavy, small/big, tall/short,

Suggested Pacing Guide
e January and February

Suggested Materials

o Teacher Resource: Ohio Kindergarten-Earth &
Space, Life and Physical Science (AIMS
Education Foundation), one copy per teacher

o Literature: See, Hear, Touch, Taste, Smell
(Newbridge), one big book and guide per
teacher

o Literature: Sink or Float? (Newbridge), one big
book and guide per teacher

e Literature: The Mystery of Magnets
(Newbridge), one big book and guide per
teacher

Suggested Teaching Strategies

o Activity: Backpack Bounty (AIMS Education
Foundation)

o Activity: Bag of Beads (AIMS Education
Foundation)

o Activity: Did You Ever See a Table? (AIMS
Education Foundation)

o Activity: Eye Color Graph

o Activity: Fit for a Bear (AIMS Education
Foundation)

e Activity: Hearing Science

Note: Ohio Academic Content Standards, Benchmarks and

Indicators, are typed in bold print and designated by a “*”
March 2007
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paper clips, unifix cubes, etc.).
Experience and describe objects in sensory terms (e.g., texture,
smell, taste, loudness, etc.).

Activity: Kaleidoscope Knowledge
Activity: Light Learning

Activity: Magnet Manipulation

Activity: Magnets Rock!

Activity: Magnifying Glass

Activity: Many Materials (AIMS Education
Foundation)

Activity: My Favorite Things Book
Activity: Ocean Observation

Activity: Quart Quandary

Activity: Rainbow Around My Room (AIMS
Education Foundation)

Activity: Rainbow Science

Activity: Shape Search (AIMS Education
Foundation)

Activity: Take Aparts (AIMS Education
Foundation)

Activity: Texture Rough, Texture Smooth
(AIMS Education Foundation)

Activity: Volume Viewing

Activity: Will It Bend?

Activity: You Can Smell

Activity: You Can Touch

Learning Center: Listening Lotto (Lakeshore)
Learning Center: Theme Box-Five Senses
(Lakeshore)

Note: Ohio Academic Content Standards, Benchmarks and
Indicators, are typed in bold print and designated by a “*”

March 2007
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Earth and Space Sciences Standard (ES)

K-2 BENCHMARKS

GRADE-LEVEL INDICATORS AND SUB-OBJECTIVES

TEACHING STRATEGIES/RESOURCES

By the end of the K-2 program,
the student will:

Earth and Space Sciences

* Observe constant and
changing patterns of objects
in the day and night sky.
(ES-A)

By the end of Kindergarten, the student will:

The Universe

* Observe that the Sun can be seen only in the daytime, but the
Moon can be seen sometimes at night and sometimes during the
day. (ES-A-K-1)

Sub-Obijectives to Meet Indicators:

e Observe and describe familiar patterns and cycles (e.g., day and night,
passage of time, etc.).

e Construct and/or observe simple models of the sun, moon, and earth
(e.g., sky tent, StarLab, pictures, drawings, mobiles, etc.).

¢ Discuss day/night using a globe/sphere and light source (e.g., ball and
flashlight or lamp, etc.).

Suggested Pacing Guide
e March

Suggested Materials

o Teacher Resource: Ohio Kindergarten-Earth &
Space, Life and Physical Science (AIMS
Education Foundation), one copy per teacher

o Literature: What Is a Cycle? (Newbridge), one
big book and guide per teacher

e Literature: Our Sun, Our Weather
(Newbridge), one big book and guide per
teacher

o Literature: Out in Space (Newbridge), one big
book and guide per teacher

o Literature: Light and Shadow (Newbridge),
copies per teacher

o Literature: Day and Night (Newbridge), copies
per teacher

o Literature: So That’s How the Moon Changes
Shape! (Harcourt Brace), copies per teacher

Suggested Teaching Strategies

o Activity: Nighttime/Daytime Animals

o Activity: Animals at Night

o Activity: Finding Patterns and Relationships
o Activity: Globe Grabbing

Note: Ohio Academic Content Standards, Benchmarks and

Indicators, are typed in bold print and designated by a “*”
March 2007
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Activity: Making Shadows

Activity: Moon Phase Fun

Activity: Moon Phases

Activity: Our Place in Space

Activity: Shady Sensations (AIMS Education
Foundation)

Activity: Shedding Light on Shadows
Activity: Sun on Floor in Middle

Activity: The Sun

Activity: The Sun and the Moon (Book)
(AIMS Education Foundation)

Activity: What Is the Source of the Moon’s
Light

Activity: What Shines?

Activity: Where is the Sun? (AIMS Education
Foundation)

Activity: Where Will the Light Go?
Activity: Why Do We Have Night?

Poetry: Moon Chant

Poetry: The Night

Poetry: Why Does the Moon Shine?
Worksheet: Day and Night

Worksheet: Sunlight Makes Shadows
Worksheet: The Sun Is the Star Nearest the
Earth

Worksheet: We See Sunlight in the Daytime
Worksheet: Which Star is the Closest One?

Note: Ohio Academic Content Standards, Benchmarks and

Indicators, are typed in bold print and designated by a “*”
March 2007
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SCIENCE
GRADE 1

NATURE OF SCIENCE-These scientific process skills should be integrated into the following grade level content units.
Science and Technology Standard (ST)
Scientific Inquiry Standard (SI)

Scientific Ways of Knowing Standard (SK)

K-2 BENCHMARKS

GRADE-LEVEL INDICATORS AND SUB-OBJECTIVES

TEACHING STRATEGIES/RESOURCES

By the end of the K-2 program,
the student will:

Science and Technology

* Explain why people, when
building or making
something, need to
determine what it will be
made of and how it will
affect other people and the
environment. (ST-A)

* Explain that to construct
something requires
planning, communication,
problem solving and tools.
(ST-B)

Scientific Inquiry

* Ask a testable question. (SI-
A)

* Design and conduct a simple
investigation to explore a
guestion. (SI-B)

* Gather and communicate
information from careful
observations and simple
investigation through a

By the end of First Grade, the student will:

Understanding Technology

* Explore that some kinds of materials are better suited than others for
making something new (e.g., building materials used in the Three
Little Pigs). (ST-A-1-1)

* Explain that when trying to build something or get something to work
better, it helps to follow directions and ask someone who has done it
before. (ST-B-1-2)

Abilities To Do Technological Design

* Investigate that tools are used to help make things and some
things cannot be made without tools. (ST-B-1-6)

* Explore that several steps are usually needed to make things (e.g.,
building with blocks). (ST-B-1-7)

* Investigate that when parts are put together they can do things that
they could not do by themselves (e.g., blocks, gears and wheels). (ST-
B-1-8)

Doing Scientific Inquiry

* Ask “what happens when” questions. (SI-A-1-1)

* Explore and pursue student-generated “what happens when”
guestions. (SI-A-1-2)

* Use appropriate safety procedures when completing scientific
investigations. (S1-B-1-3)

* Work in a small group to complete an investigation and then share
findings with others. (SI-C-1-4)

Suggested Materials
o Literature: Design It, Build It (Newbridge),
one big book and guide per teacher

Note: Ohio Academic Content Standards, Benchmarks and
Indicators, are typed in bold print and designated by a “*”
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variety of methods. (S1-C)

Scientific Ways of Knowing

* Recognize that there are
different ways to carry out
scientific investigations.
Realize that investigations
can be repeated under the
same conditions with similar
results and may have
different explanations. (SK-
A)

* Recognize that diverse
groups of people contribute
to our understanding of the
natural world. (SK-C)

* Create individual conclusions about group findings. (SI1-C-1-5)

* Use appropriate tools and simple equipment/instruments to safely
gather scientific data (e.g., magnifiers, timers, simple balances and
other appropriate tools). (SI-B-1-6)

* Make estimates to compare familiar lengths, weights and time
intervals. (SI-C-1-7)

* Use oral, written and pictorial representation to communicate work.
(SI-C-1-8)

* Describe things as accurately as possible and compare with the
observations of others. (SI-C-1-9)

Nature of Science

* Discover that when a science investigation is done the same way
multiple times, one can expect to get very similar results each
time it is performed. (SK-A-1-1)

* Demonstrate good explanations based on evidence from investigations
and observations. (SK-A-1-2)

Science and Society

* Explain that everybody can do science, invent things and have
scientific ideas no matter where they live. (SK-C-1-3)

Note: Ohio Academic Content Standards, Benchmarks and
Indicators, are typed in bold print and designated by a “*”
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GRADE 1

CHARACTERISTICS OF PLANTS
Earth and Space Sciences Standard (ES)
Life Sciences Standard (LS)

K-2 BENCHMARKS

GRADE-LEVEL INDICATORS AND SUB-OBJECTIVES

TEACHING STRATEGIES/RESOURCES

By the end of the K-2 program,
the student will:

Earth and Space Sciences

* Explain that living things
cause changes on Earth. (ES-
B)

Life Sciences

* Discover that there are
living things, non-living
things and pretend things,
and describe the basic needs
of living things (organisms).
(LS-A)

* Explain how organisms
function and interact with
their physical environment.
(LS-B)

By the end of First Grade, the student will:

Processes That Shape the Earth

* Explain that all organisms cause changes in the environment where
they live; the changes can be very noticeable or slightly noticeable,
fast or slow (e.g., spread of grass cover slowing soil erosion, tree roots
slowly breaking sidewalks). (ES-B-1-3)

Characteristics and Structure of Life

* Explore that organisms, including people, have basic needs, which
include air, water, food, living space and shelter. (LS-A-1-1)

* Explain that food comes from sources other than grocery stores (e.g.,
farm crops, farm animals, oceans, lakes and forests). (LS-B-1-2)

Diversity and Interdependence of Life

* Investigate that animals eat plants and/or other animals for food and
may also use plants or other animals for shelter and nesting. (LS-A-1-
4)

* Recognize that seasonal changes can influence the health, survival or
activities of organisms. (LS-B-1-5)

Sub-Obijectives to Meet Indicators:

o Recognize characteristics that can identify a thing as living:
°  Ability to grow and change

Ability to react to its environment

Need for food or another source of energy

Take in gases for respiration (e.g., breathing, etc.)

Ability to reproduce

o o o o

Suggested Materials

o Literature: Life in a Tree (Newbridge), one
big book and guide per teacher

Note: Ohio Academic Content Standards, Benchmarks and
Indicators, are typed in bold print and designated by a “*”
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°  Made up of cells (taught at grades 3-4)
Identify a living organism’s need for:

°  Source of food or energy

°  Water

° (Gases to take in (e.g., breathing, etc.)

°  Environment that will allow for survival (e.g., protection, light

temperature, etc.)

Recognize the parts of a plant and their functions by growing plants (e.g.,
roots, seeds, leaves, stems, flowers, etc.).
Alter conditions for growing plants to determine their effects on
seed/plant growth (e.g., less water, fertilizer, no sun, etc.).
Make measurements of plants and graph their rates of change over time.
Create a list of conditions for keeping something alive, taking into
account growing conditions as well as resources needed.
Classify plants according to their physical properties (e.g., size, shape,
color, texture, etc.).
Describe categories of plants (e.g., fruits, vegetables, trees, herbs,
houseplants, etc.).

o Compare and contrast outdoor and indoor plants.

Describe the changes in plants through the various seasons.

Note: Ohio Academic Content Standards, Benchmarks and
Indicators, are typed in bold print and designated by a “*”
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GRADE 1

CHARACTERISTICS OF ANIMALS
Earth and Space Sciences Standard (ES)
Life Sciences Standard (LS)

K-2 BENCHMARKS

GRADE-LEVEL INDICATORS AND SUB-OBJECTIVES

TEACHING STRATEGIES/RESOURCES

By the end of the K-2 program,
the student will:

Earth and Space Sciences

* Explain that living things
cause changes on Earth. (ES-
B)

Life Sciences

* Discover that there are
living things, non-living
things and pretend things,
and describe the basic needs
of living things (organisms).
(LS-A)

* Explain how organisms
function and interact with
their physical environment.
(LS-B)

* Describe similarities and
differences that exist among
individuals of the same kind
of plants and animals. (LS-
&)

By the end of First Grade, the student will:

Processes That Shape the Earth

* Explain that all organisms cause changes in the environment where
they live; the changes can be very noticeable or slightly noticeable,
fast or slow (e.g., spread of grass cover slowing soil erosion, tree roots
slowly breaking sidewalks). (ES-B-1-3)

Characteristics and Structure of Life

* Explore that organisms, including people, have basic needs which
include air, water, food, living space and shelter. (LS-A-1-1)

* Explain that food comes from sources other than grocery stores (e.g.,
farm crops, farm animals, oceans, lakes and forests). (LS-B-1-2)

* Explore that humans and other animals have body parts that help to
seek, find and take in food when they are hungry (e.g., sharp teeth,
flat teeth, good nose, sharp vision). (LS-B-1-3)

Diversity and Interdependence of Life

* Investigate that animals eat plants and/or other animals for food and
may also use plants or other animals for shelter and nesting. (LS-A-1-
4)

* Recognize that seasonal changes can influence the health, survival or
activities of organisms. (LS-B-1-5)

Sub-Obijectives to Meet Indicators:

o Recognize characteristics that can identify a thing as living:
°  Ability to grow and change

Suggested Materials

o Literature: Predators and Prey
(Newbridge), one big book and guide per
teacher

o Literature: Animals in Hiding
(Newbridge), one big book and guide per
teacher

o Literature: Life in a Tree (Newbridge), one
big book and guide per teacher

o Literature: Animal’s Eyes and Ears
(Benchmark Education), six little books per
teacher

Note: Ohio Academic Content Standards, Benchmarks and
Indicators, are typed in bold print and designated by a “*”
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° Ability to react to its environment

°  Need for food or another source of energy

° Take in gases for respiration (e.g., breathing, etc.)

°  Ability to reproduce

°  Made up of cells (taught at grades 3-4)
Identify a living organism’s need for:

°  Source of food or energy

°  Water

° (Gases to take in (e.g., breathing, etc.)

° Environment that will allow for survival (e.g., protection, light,

temperature, etc.)

Explore similarities and differences between various categories of animals
(e.g., insects, birds, mammals, fish, amphibians, reptiles, zoo, wild,
domesticated, etc.).
Classify animals by types of home, environment, basic needs, etc.
Compare and contrast animals according to their physical properties (e.g.,
size, color, shape, texture, weight, etc.).
Observe animal growth from a baby to an adult, noting ways animals
grow and develop.
Classify animals according to physical characteristics (e.g., by body
coverings, habitats, legs, adaptive features, wings, etc.).
Identify animals that use camouflage as an adaptation to survive (e.g.,
chameleons, snowshoe rabbits, stick bugs, etc.).

Note: Ohio Academic Content Standards, Benchmarks and
Indicators, are typed in bold print and designated by a “*”
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STATES OF MATTER

SCIENCE
GRADE 1

Physical Sciences Standard (PS)

K-2 BENCHMARKS

GRADE-LEVEL INDICATORS AND SUB-OBJECTIVES

TEACHING STRATEGIES/RESOURCES

By the end of the K-2 program,
the student will:

Physical Sciences

* Discover that many objects
are made of parts that have
different characteristics.
Describe these
characteristics and recognize
ways an object may change.
(PS-A)

By the end of First Grade, the student will:

Nature of Matter

* Classify objects according to the materials they are made of and their
physical properties. (PS-A-1-1)

* Investigate that water can change from liquid to solid or solid to
liquid. (PS-A-1-2)

* Explore and observe that things can be done to materials to change
their properties (e.g., heating, freezing, mixing, cutting, wetting,
dissolving, bending and exposing to light). (PS-A-1-3)

* Explore changes that greatly change the properties of an object (e.g.,
burning paper) and changes that leave the properties largely
unchanged (e.g., tearing paper). (PS-A-1-4)

Sub-Obijectives to Meet Indicators:
o Use the senses to investigate the physical properties of objects:
°  Color

Temperature

Magnetic/Nonmagnetic

Size

Weight/Mass

Shape

Texture

Float/Sink

Luster/Shininess

Malleability/Flexibility

o Determine the material(s) that objects are made from (e.g., plastic, metal,
glass, paper, wood, etc.).

o Separate and sort objects according to the materials from which they are
made.

o o o o o o o o o

Suggested Materials

e Kit: FOSS-Solids and Liquids (Delta
Education), previously adopted in the
district and stored in the science room

e Teacher Resource: What Is the World
Made Of?-All About Solids, Liquids, and
Gases (Books Galore), one copy per teacher

o Literature: A World of Change
(Newbridge), one big book and guide per
teacher

o Literature: Amazing Water (Newbridge),
one big book and guide per teacher

o Literature: What Is Matter? (Newbridge),
one big book and guide per teacher

o Literature: Properties of Materials
(Newbridge), one big book and guide per
teacher

o Literature: Bubbles, Bubbles Everywhere
(Newbridge), one big book and guide per
teacher

o Literature: Discovery Links-Water
Changes (Newbridge), copies per teacher

o Literature: Discovery World-Just Add
Water (Rigby), copies per teacher

o Literature: Discovery World-Materials and
Their Uses (Rigby), copies per teacher

o Literature: Discovery World-Wood and

Note: Ohio Academic Content Standards, Benchmarks and
Indicators, are typed in bold print and designated by a “*”
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Observe properties of gases (e.g., take up space, have volume, have
weight, exert pressure, etc.).

Observe properties of liquids (e.g., take the shape of their containers, are
fluids, etc.).

Observe properties of solids (e.g., have their own shape, etc.).

Compare and contrast solids, liquids and gases.

Identify examples of solids, liquids and gases.

Use the senses to describe physical changes of solids, liquids and gases
(e.g., cooking foods, freezing and melting of ice, evaporating water,
observing dry ice, etc.).

Other Materials (Rigby), copies per teacher
o Literature: Windows on Literacy-Water
(National Geographic), copies per teacher
o Literature: Water’s Way (Macmillan-
McGraw Hill), copies per teacher

Note: Ohio Academic Content Standards, Benchmarks and
Indicators, are typed in bold print and designated by a “*”
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SCIENCE
GRADE 1

NATURAL RESOURCES: AIR, WATER AND SOIL
Earth and Space Sciences Standard (ES)

Physical Sciences (PS)

Science and Technology Standard (ST)

K-2 BENCHMARKS

GRADE-LEVEL INDICATORS AND SUB-OBJECTIVES

TEACHING STRATEGIES/RESOURCES

By the end of the K-2 program,
the student will:

Earth and Space Sciences

* Explain that living things
cause changes on Earth. (ES-
B)

* Describe what resources are
and recognize some are
limited but can be extended
through recycling or
decreased use. (ES-D)

Physical Sciences
* Recognize sources of energy
and their uses. (PS-C)

Science and Technology

* Explain why people, when
building or making
something, need to
determine what it will be
made of and how it will
affect other people and the
environment. (ST-A)

By the end of First Grade, the student will:

Earth Systems
* ldentify that resources are things that we get from the living (e.g.,

forests) and nonliving (e.g., minerals, water) environment and that
resources are necessary to meet the needs and wants of a population.
(ES-D-1-1)

* Explain that the supply of many resources is limited but the supply
can be extended through careful use, decreased use, reusing and/or
recycling. (ES-D-1-2)

Processes That Shape the Earth

* Explain that all organisms cause changes in the environment where
they live; the changes can be very noticeable or slightly noticeable,
fast or slow (e.g., spread of grass cover slowing soil erosion, tree roots
slowly breaking sidewalks). (ES-B-1-3)

Nature of Energy

* Explore how energy makes things work (e.g., batteries in a toy and
electricity turning fan blades). (PS-C-1-7)

* Recognize that the sun is an energy source that warms the land, air
and water. (PS-C-1-8)

* Describe that energy can be obtained from many sources in many
ways (e.g., food, gasoline, electricity or batteries). (PS-C-1-9)

Science and Technology
* Identify some materials that can be saved for community recycling

Suggested Materials

o Literature: Where Does All The Garbage
Go? (Newbridge), one big book and guide
per teacher

o Literature: Kids for the Earth (Newbridge),
one big book and guide per teacher

o Literature: Energy (Newbridge), one big
book and guide per teacher

o Literature: How We Use Electricity
(Newbridge), one big book and guide per
teacher

o Literature: Rocks & Soil (Newbridge), one
big book and guide per teacher

Note: Ohio Academic Content Standards, Benchmarks and
Indicators, are typed in bold print and designated by a “*”
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projects (e.g., newspapers, glass and aluminum). (ST-A-1-3)

* Explore ways people use energy to cook their food and warm their
homes (e.g., wood, coal, natural gas and electricity). (ST-A-1-4)

* ldentify how people can save energy by turning things off when they
are not using them (e.g., lights and motors). (ST-A-1-5)

Sub-Obijectives to Meet Indicators:
o Identify a living organism’s need for:
°  Source of food or energy
°  Water
°  (Gases to take in
°  Environment that will allow for survival (e.g., protection, light,
temperature, natural defenses, shelter)

e Compare and contrast the three most important natural resources on the
earth, i.e., air, water and soil.

e Explore and describe environmental problems caused by air, water and
soil pollution (e.g., acid rain, air pollution by transportation,
erosion/weathering, littering, insecticidal/pesticidal runoff, deforestation,
draining swamps, forest fires, oil spills, seasonal change, construction,
etc.).

o Identify and predict the effects of air, water, and soil pollution on the basic
needs of living things and the possible endangerment or extinction of
organisms.

¢ Discuss positive and negative ways humans affect the environment (e.g.,
insecticides, recycling, etc.).

e Explore ways living things respond to a change in the environment (e.g.,
deforestation, draining swamps, forest fires, oil spills, pesticidal runoff,
seasonal change, construction, etc.).

o List ways resources are recycled, renewed, and reused (e.g., paper,
plastic, glass, etc.).

Note: Ohio Academic Content Standards, Benchmarks and
Indicators, are typed in bold print and designated by a “*”

March 2007

41




THE WAY THINGS MOVE

SCIENCE
GRADE 1

Physical Sciences Standard (PS)

K-2 BENCHMARKS

GRADE-LEVEL INDICATORS AND SUB-OBJECTIVES

TEACHING STRATEGIES/RESOURCES

By the end of the K-2 program,
the student will:

Physical Sciences

* Recognize that light, sound
and objects move in
different ways. (PS-B)

By the end of Kindergarten, the student will:

Forces and Motion

* Explore that things can be made to move in many different ways such
as straight, zigzag, up and down, round and round, back and forth, or
fast and slow. (PS-B-K-4)

* Investigate ways to change how something is moving (e.g., push, pull).
(PS-B-K-5)

* Explore the effects some objects have on others even when the two
objects might not touch (e.g., magnets). (PS-B-1-5)

* Investigate a variety of ways to make things move and what causes
them to change speed, direction and/or stop. (Review from
Kindergarten-PS-B-1-6)

Sub-Obijectives to Meet Indicators:

¢ Describe ways to change how something is moving (i.e., direction and/or
speed) by giving objects pushes or pulls (i.e., forces).
¢ Experiment with friction and identify it as a force that acts against motion
when two surfaces are touching (e.g., objects moving on carpet, grass, tile,
sidewalks, sandpaper, etc.).
¢ Describe and compare and contrast how objects move in different ways.
¢ Recognize relationships between mass and force, including:
°  Things only move when something moves them.
°  Things keep moving until something stops them.
°  The harder something is pushed, the faster it goes.
°  The more massive something is, the harder it is to move.
e Explain or predict the motion of an object (e.g., where it will end up).

Suggested Materials

o Kit: FOSS-Balance and Motion (Delta
Education), previously adopted in the
district and stored in the science room

o Literature: Push and Pull (Newbridge), one
big book and guide per teacher

o Literature: Balance and Motion
(Newbridge), one big book and guide per
teacher

Note: Ohio Academic Content Standards, Benchmarks and
Indicators, are typed in bold print and designated by a “*”
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SCIENCE
GRADE 2

NATURE OF SCIENCE-These scientific process skills should be integrated into the following grade level content units.
Science and Technology Standard (ST)
Scientific Inquiry Standard (SI)

Scientific Ways of Knowing Standard (SK)

K-2 BENCHMARKS

GRADE LEVEL INDICATORS AND SUB-OBJECTIVES

TEACHING STRATEGIES/RESOURCES

By the end of the K-2
program, the student will:

Science and Technology

* Explain why people, when
building or making
something, need to
determine what it will be
made of and how it will
affect other people and the
environment. (ST-A)

* Explain that to construct
something requires
planning, communication,
problem solving and tools.
(ST-B)

Scientific Inquiry

* Ask a testable question. (SI-
A)

* Design and conduct a simple
investigation to explore a
guestion. (SI-B)

* Gather and communicate
information from careful
observations and simple
investigation through a

By the end of Second Grade, the student will:

Understanding Technology

* Explain that developing and using technology involves benefits and
risks. (ST-A-2-1)

X Investigate why people make new products or invent new ways to
meet their individual wants and needs. (ST-A-2-2)

* Predict how building or trying something new might affect other
people and the environment. (ST-A-2-3)

Abilities To Do Technological Design
* Communicate orally, pictorially, or in written form the design process
used to make something. (ST-B-2-4)

Doing Scientific Inquiry

* Ask “how can I/we” questions. (SI-A-2-1)

* Ask “how do you know” questions (not “why” questions) in
appropriate situations and attempt to give reasonable answers when
others ask questions. (SI-A-2-2)

* Explore and pursue student-generated “how” questions. (SI-A-2-3)

* Use appropriate safety procedures when completing scientific
investigations. (S1-B-2-4)

* Use evidence to develop explanations of scientific investigations.
(What do you think? How do you know?) (SI-C-2-5)

* Recognize that explanations are generated in response to
observations, events and phenomena. (S1-C-2-6)

* Use appropriate tools and simple equipment/instruments to safely

Note: Ohio Academic Content Standards, Benchmarks and
Indicators, are typed in bold print and designated by a “*”
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variety of methods. (S1-C)

Scientific Ways of Knowing

* Recognize that there are
different ways to carry out
scientific investigations.
Realize that investigations
can be repeated under the
same conditions with similar
results and may have
different explanations. (SK-
A)

* Recognize the importance of
respect for all living things.
(SK-B)

* Recognize that diverse
groups of people contribute
to our understanding of the
natural world. (SK-C)

gather scientific data (e.g., magnifiers, non-breakable thermometers,
timers, rulers, balances, calculators and other appropriate tools). (SI-
B-2-7)

* Measure properties of objects using tools such as rulers, balances and
thermometers. (S1-B-2-8)

* Use whole numbers to order, count, identify, measure and describe
things and experiences. (S1-C-2-9)

* Share explanations with others to provide opportunities to ask
questions, examine evidence and suggest alternative explanations. (SlI-
C-2-10)

Nature of Science

* Describe that scientific investigations generally work the same way
under the same conditions. (SK-A-2-1)

* Explain why scientists review and ask questions about the results of
other scientists’ work. (SK-C-2-2)

Ethical Practices

* Describe ways in which using the solution to a problem might affect
other people and the environment. (SK-B-2-3)

Science and Society

* Demonstrate that in science it is helpful to work with a team and
share findings with others. (SK-C-2-4)

Note: Ohio Academic Content Standards, Benchmarks and
Indicators, are typed in bold print and designated by a “*”
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SOURCES OF LIGHT AND SOUND
Physical Sciences Standard (PS)

K-2 BENCHMARKS

GRADE LEVEL INDICATORS AND SUB-OBJECTIVES

TEACHING STRATEGIES/RESOURCES

By the end of the K-2 program,
the student will:

Physical Sciences

* Recognize that light, sound
and objects move in
different ways. (PS-B)

* Recognize sources of energy
and their uses. (PS-C)

By the end of Second Grade, the student will:

Forces and Motion

* Explore how things make sound (e.g., rubber bands, tuning fork and
strings). (PS-B-2-1)

* Explore and describe sounds (e.g., high, low, soft and loud) produced
by vibrating objects. (PS-C-2-2)

* Explore with flashlights and shadows that light travels in a straight
line until it strikes an object. (PS-B-2-3)

Sub-Obijectives to Meet Indicators:

¢ Investigate properties of light and sound:
° Light
travels in a straight line until it strikes an object
can be reflected/absorbed/refracted
is made up of color
is a source of heat

°  Sound
can be reflected/absorbed
loudness
pitch
¢ Identify man-made and natural sources of light and sound:
° Light

Natural-sun, lightning bugs, stars, lightning, etc.
Man-made-fires, candles, matches, etc.
°  Sound
Natural-children’s voices, echoes, dogs barking, etc.
Man-made-alarms, telephones, cars, etc.
¢ Recognize the effects of light and sound on the environment (e.g., noise

Suggest

ed Materials

e Textbook: Harcourt Science, Ohio Edition

(Harc

ourt), including

Ohio Student Edition, 30 copies per
teacher

Ohio Teacher Edition Collection, one
set per teacher (plus one for special
education)

Ohio Reading Support and
Homework Book, Student Edition,
one copy per teacher

Ohio Reading Support and
Homework Book, Teacher Edition,
one copy per teacher

Ohio Lab Manual, Student Edition,
one copy per teacher

Ohio Lab Manual, Teacher Edition,
one copy per teacher

Ohio Audiotext Collection, one set
per teacher (to share with special
education)

Ohio Assessment Guide, one copy per
teacher

Ohio Teaching Transparencies, one
set per teacher

Ohio Leveled Reader Package, one
set per teacher

Note: Ohio Academic Content Standards, Benchmarks and
Indicators, are typed in bold print and designated by a “*”
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and light pollution, warning signals, information from T.V. and radio,
etc.).

Measure light and sound qualitatively (e.g., loud, soft, bright, etc.).
Demonstrate that sound is produced by vibrating objects and that pitch can
be varied by changing the rate of vibration.

Infer that the sun is the world’s most important source of heat and light.
Investigate the sun’s heat being produced and conducted from one object
to another (e.g., tinted windows, dark clothing, solar cookers, etc.).

Predict what will happen when light is reflected by a mirror, refracted by a
lens, or absorbed by an object.

Demonstrate that light travels in a straight line until it strikes an object
where it will refract (bend) or be absorbed.

°  Ohio Teaching Resources Book, one
copy per teacher

Picture Cards, one set per teacher
Teacher Resource: Ohio Grade 2-Earth &
Space, Life and Physical Science (AIMS
Education Foundation), one copy per
teacher

Teacher Resource: Primarily Physics
(AIMS Education Foundation), one copy
per teacher

Kit: teacher-created, supplies to teach
activities from Primarily Physics (AIMS
Education Foundation), one kit per teacher
(Sheridan WorldWise, Inc.)

Literature: Sound and Light (Heinemann),
one copy per teacher

o

Note: Ohio Academic Content Standards, Benchmarks and
Indicators, are typed in bold print and designated by a “*”
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LIFE CYCLES IN OHIO HABITATS
Life Sciences Standard (LS)

K-2 BENCHMARKS

GRADE LEVEL INDICATORS AND SUB-OBJECTIVES

TEACHING STRATEGIES/RESOURCES

By the end of the K-2 program,
the student will:

Life Sciences

* Discover that there are
living things, non-living
things and pretend things,
and describe the basic needs
of living things (organisms).
(LS-A)

* Explain how organisms
function and interact with
their physical environment.
(LS-B)

* Describe similarities and
differences that exist among
individuals of the same kinds
of plants and animals. (LS-
C)

By the end of Second Grade, the student will:

Characteristics and Structure of Life

* Explain that animals, including people, need air, water, food, living
space and shelter; and plants need air, water, nutrients (e.g.,
minerals), living space and light to survive. (LS-A-2-1)

* ldentify that there are many distinct environments that support
different kinds of organisms. (LS-B-2-2)

* Explain why organisms can survive only in environments that meet
their needs (e.g., organisms that once lived on earth have disappeared
for different reasons such as natural forces or human-caused effects).
(LS-B-2-3)

* Investigate the different structures of plants and animals that help
them live in different environments (e.g., lungs, gills, leaves and
roots). (LS-B-2-6)

Heredity
* Compare similarities and differences among individuals of the same

kind of plants and animals, including people. (LS-C-2-4)

Diversity and Interdependence of Life

* Explain that food is a basic need of plants and animals (e.g., plants
need sunlight to make food and to grow, animals eat plants and/or
other animals for food, food chain) and is important because it is a
source of energy (e.g., energy used to play, ride bicycles, read, etc.).
(LS-A-2-5)

* Compare the habitats of many different kinds of Ohio plants and
animals and some of the ways animals depend on plants and each
other. (LS-B-2-7)

Suggested Materials

e Textbook: Harcourt Science, Ohio Edition
(Harcourt), including

°  Ohio Student Edition, 30 copies per
teacher

°  Ohio Teacher Edition Collection, one
set per teacher (plus one for special
education)

°  Ohio Reading Support and
Homework Book, Student Edition,
one copy per teacher

°  Ohio Reading Support and
Homework Book, Teacher Edition,
one copy per teacher

°  Ohio Lab Manual, Student Edition,
one copy per teacher

°  Ohio Lab Manual, Teacher Edition,
one copy per teacher

°  Ohio Audiotext Collection, one set
per teacher (to share with special
education)

°  Ohio Teaching Transparencies, one
set per teacher

°  Ohio Leveled Reader Package, one
set per teacher

°  Ohio Teaching Resources Book, one
copy per teacher

Note: Ohio Academic Content Standards, Benchmarks and
Indicators, are typed in bold print and designated by a “*”
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* Compare the activities of Ohio’s common animals (e.g., squirrels,
chipmunks, deer, butterflies, bees, ants, bats and frogs) during the
different seasons by describing changes in their behaviors and body
covering. (LS-B-2-8)

* Compare Ohio plants during the different seasons by describing
changes in their appearance. (LS-B-2-9)

Sub-Obijectives to Meet Indicators:
e Recognize characteristics that can identify a thing as living:
° Ability to grow and change

Ability to react to its environment

Need for food or another source of energy

Take in gases for respiration (e.g., breathing, etc.)

Ability to reproduce

Made up of cells (taught in grades 3-4)

e Classify things as living or nonliving.

e [dentify a living organism’s need for:

°  Source of food or energy

°  Water

° (ases to take in (e.g., breathing, etc.)

°  Environment that will allow for survival (e.g., protection, light,
temperature, natural defenses, shelter)

e Observe plants and animals to determine their needs and how they adapt
physically and behaviorally to changes in the weather or the environment
(e.g., dinosaur extinction due to weather changes, migration, hibernation,
body covering changes in color, etc.).

e Observe the life cycles of organisms through pictures or with real plants
and animals (e.g., butterflies, lima beans, radishes, mealworms, frogs,
etc.).

e Describe life cycles of various organisms and observe characteristics at
different stages of growth and development.

e Compare and contrast cocoons and chrysalises.

e ldentify the life cycle phases for:

°  Three Stage/Incomplete Metamorphosis-egg, nymph, adult (e.g.,
grasshoppers, termites, mayflies, dragonflies, cockroaches, crickets,
stoneflies, damselflies, frogs, etc.)

o o o o o

°  Picture Cards, one set per teacher
Teacher Resource: Ohio Grade 2-Earth &
Space, Life and Physical Science (AIMS
Education Foundation), one copy per
teacher
Teacher Resource: Ohio Plants and
Animals (Heinemann), one copy per
teacher
Website for Fishes of Ohio:
http://www.ohiodnr.com/dnap/rivfish/rivfis
h.html
Website for Ohio Fish Identification:
http://www.ohiodnr.com/wildlife/fishing/fis
hid/default.htm
Website for Ohio Animal Fact Sheets:
http://www.ohiodnr.com/publications/lifehi
story.htm
Website for Ohio Butterflies:
http://www.ohiodnr.com/wildlife/resources/
lepid/species/photos.htm
Website for Ohio Birds:
http://www.ohiodnr.com/publications/ohiob
irds/default.htm
Website for Ohio Bird Beak ldentification:
http://www.ohiodnr.com/wildlife/kids/bbea
ks.htm
Website for Ohio Reptiles:
http://www.ohiodnr.com/wildlife/resources/
reptiles/reptiles.html
Website for Ohio Amphibians:
http://www.ohiodnr.com/publications/amph
ibians/default.htm
Website for Ohio Wetlands Habitat:
http://www.ohiodnr.com/wildlife/kids/weth

Note: Ohio Academic Content Standards, Benchmarks and
Indicators, are typed in bold print and designated by a “*”
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SCIENCE
GRADE 2

o

Four Stage/Complete Metamorphosis-egg, larva, pupa, adult (e.g.,
honeybees, butterflies, moths, flies, beetles, etc.)

ab.htm

Website for Ohio Food Web:
http://www.ohiodnr.com/wildlife/Kids/lifew
eb.htm

Website for Ohio Trees:
http://www.ohiodnr.com/forestry/Education
/ohiotrees/treesindex.htm

Website for Ohio Wildflowers:
http://www.ohiodnr.com/publications/wildf
lowers.htm

Websites for Ohio Endangered Species:
http://www.ohiodnr.com/endangered/endan
gered4.htm and
http://www.ohiodnr.com/wildlife/Kkids/wildr
srch.htm

Note: Ohio Academic Content Standards, Benchmarks and
Indicators, are typed in bold print and designated by a “*”
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SUN, MOON AND STARS

SCIENCE
GRADE 2

Earth and Space Sciences Standard (ES)

K-2 BENCHMARKS

GRADE LEVEL INDICATORS AND SUB-OBJECTIVES

TEACHING STRATEGIES/RESOURCES

By the end of the K-2 program,
the student will:

Earth and Space Sciences

* Observe constant and
changing patterns of objects
in the day and night sky.
(ES-A)

By the end of K-2 Grade, the student will:

The Universe

* Recognize that there are more stars in the sky than anyone can easily
count. (ES-A-2-1)

* Observe and describe how the sun, moon and stars all appear to move
slowly across the sky. (ES-A-2-2)

* Observe and describe how the moon appears a little different every
day but looks nearly the same again about every four weeks. (ES-A-2-
3)

Sub-Obijectives to Meet Indicators:

e Create a model of the sun, moon and earth system (e.g., using a
globe/sphere and a light source, StarLab, etc.).

e Demonstrate how the earth revolves around the sun.

o Identify the sun as the brightest star and is located in the center of our
solar system.

¢ Investigate and record the direction of a person's shadow at different times
during the day.

o Observe patterns that stars make in the night sky, i.e. constellations (e.g.,
using pictures, StarLab, etc.).

¢ Investigate what causes day and night and the changing seasons.

Suggest

ed Materials

e Textbook: Harcourt Science, Ohio Edition

(Harc

ourt), including

Ohio Student Edition, 30 copies per
teacher

Ohio Teacher Edition Collection, one
set per teacher (plus one for special
education)

Ohio Reading Support and
Homework Book, Student Edition,
one copy per teacher

Ohio Reading Support and
Homework Book, Teacher Edition,
one copy per teacher

Ohio Lab Manual, Student Edition,
one copy per teacher

Ohio Lab Manual, Teacher Edition,
one copy per teacher

Ohio Audiotext Collection, one set
per teacher (to share with special
education)

Ohio Assessment Guide, one copy per
teacher

Ohio Teaching Transparencies, one
set per teacher

Ohio Leveled Reader Package, one
set per teacher

Note: Ohio Academic Content Standards, Benchmarks and
Indicators, are typed in bold print and designated by a “*”
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°  Ohio Teaching Resources Book, one
copy per teacher
°  Picture Cards, one set per teacher
e Teacher Resource: Ohio Grade 2-Earth &
Space, Life and Physical Science (AIMS
Education Foundation), one copy per
teacher
o Kit: Science Companion-Our Solar System
(Pearson Scott Foresman), including
°  Teacher Lesson Manual, one copy per
teacher
Student Science Notebooks, 30 copies
per teacher
°  Student Science Notebook Teacher
Guide, one copy per teacher
Teacher Masters, one copy per
teacher
ExploraGear Activity Materials, one
kit per teacher
Assessment Book, one copy per
teacher
o Kit: teacher-created, additional supplies
needed to teach activities from Science
Companion-Our Solar System (Pearson
Scott Foresman), one kit per teacher
(Sheridan WorldWise, Inc.)

Note: Ohio Academic Content Standards, Benchmarks and

Indicators, are typed in bold print and designated by a “*”
March 2007
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WEATHER

SCIENCE
GRADE 2

Earth and Space Sciences Standard (ES)

K-2 BENCHMARKS

GRADE LEVEL INDICATORS AND SUB-OBJECTIVES

TEACHING STRATEGIES/RESOURCES

By the end of the K-2 program,
the student will:

Earth and Space Sciences

* Observe, describe and
measure changes in the
weather, both long term and
short term. (ES-C)

By the end of K-2 Grade, the student will:

Earth Systems
* Observe and describe that some weather changes occur throughout

the day and some changes occur in a repeating seasonal pattern. (ES-
C-2-4)

* Describe weather by measurable quantities such as temperature and
precipitation. (ES-C-2-5)

Sub-Obijectives to Meet Indicators:

o Use weather instruments to predict weather conditions (e.g.,
weathervanes, rain gauges, thermometers).

o Describe weather by measurable quantities, such as temperature, wind
direction and speed, and precipitation.

e Graph daily weather.

¢ Observe and describe changes in weather through sequencing a set of
pictures (e.g., seasonal change, water cycle).

¢ Describe and record how weather affects choices of activities in their daily
lives.

Suggest

ed Materials

e Textbook: Harcourt Science, Ohio Edition

(Harc

ourt), including

Ohio Student Edition, 30 copies per
teacher

Ohio Teacher Edition Collection, one
set per teacher (plus one for special
education)

Ohio Reading Support and
Homework Book, Student Edition,
one copy per teacher

Ohio Reading Support and
Homework Book, Teacher Edition,
one copy per teacher

Ohio Lab Manual, Student Edition,
one copy per teacher

Ohio Lab Manual, Teacher Edition,
one copy per teacher

Ohio Audiotext Collection, one set
per teacher (to share with special
education)

Ohio Assessment Guide, one copy per
teacher

Ohio Teaching Transparencies, one
set per teacher

Ohio Leveled Reader Package, one
set per teacher

Note: Ohio Academic Content Standards, Benchmarks and
Indicators, are typed in bold print and designated by a “*”
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°  Ohio Teaching Resources Book, one
copy per teacher
°  Picture Cards, one set per teacher

e Teacher Resource: Ohio Grade 2-Earth &

Space, Life and Physical Science (AIMS
Education Foundation), one copy per
teacher
Kit: Science Companion-Weather (Pearson
Scott Foresman), including
°  Teacher Lesson Manual, one copy per
teacher
°  Student Science Notebooks, 30 copies
per teacher
°  Student Science Notebook Teacher
Guide, one copy per teacher
°  Teacher Masters, one copy per
teacher
°  ExploraGear Activity Materials, one
kit per teacher
°  Assessment Book, one copy per
teacher
Kit: teacher-created, additional supplies
needed to teach activities from Science
Companion-Weather (Pearson Scott
Foresman), one kit per teacher (Sheridan
WorldWise, Inc.)
Literature: A True Book-Seasons (Books
Galore), one copy per teacher

Note: Ohio Academic Content Standards, Benchmarks and

Indicators, are typed in bold print and designated by a “*”
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SCIENCE
GRADE 3

NATURE OF SCIENCE-These scientific process skills should be integrated into the following grade level content units.
Science and Technology Standard (ST)
Scientific Inquiry Standard (SI)

Scientific Ways of Knowing Standard (SK)

3-5 BENCHMARKS

GRADE LEVEL INDICATORS AND SUB-OBJECTIVES

TEACHING STRATEGIES/RESOURCES

By the end of the 3-5 program,
the student will:

Science and Technology

* Describe how technology
affects human life. (ST-A)

* Describe and illustrate the
design process. (ST-B)

Scientific Inquiry

* Use appropriate instruments
safely to observe, measure
and collect data when
conducting a scientific
investigation. (SI1-A)

* Organize and evaluate
observations, measurements
and other data to formulate
inferences and conclusions.
(SI-B)

* Develop, design and safely
conduct scientific
investigations and
communicate the results.
(SI-C)

Scientific Ways of Knowing

* Describe different types of
investigations and use results

By the end of Third Grade, the student will:

Understanding Technology

* Describe how technology can extend human abilities (e.g., to move
things and to extend senses). (ST-A-3-1)

* Describe ways that using technology can have helpful and/or harmful
results. (ST-A-3-2)

* Investigate ways that the results of technology may affect the
individual, family and community. (ST-A-3-3)

Abilities To Do Technological Design

* Use a simple design process to solve a problem (e.g., identify a
problem, identify possible solutions and design a solution). (ST-B-3-4)

* Describe possible solutions to a design problem (e.g., how to hold
down paper in the wind). (ST-B-3-5)

Doing Scientific Inquiry

* Select the appropriate tools and use relevant safety procedures to
measure and record length and weight in metric and English units.
(SI-A-3-1)

* Discuss observations and measurements made by other people. (S1-B-
3-2)

* Read and interpret simple tables and graphs produced by self/others.
(S1-B-3-3)

* ldentify and apply science safety procedures. (S1-C-3-4)

* Record and organize observations (e.g., journals, charts and tables).
(S1-B-3-5)

Note: Ohio Academic Content Standards, Benchmarks and
Indicators, are typed in bold print and designated by a “*”

March 2007

56




SCIENCE
GRADE 3

and data from investigations
to provide the evidence to
support explanations and
conclusions. (SK-B)

* Explain the importance of
keeping records of
observations and
investigations that are
accurate and
understandable. (SK-C)

* Explain that men and
women of diverse countries
and cultures participate in
careers in all fields of
science. (SK-D)

* Communicate scientific findings to others through a variety of
methods (e.g., pictures, written, oral and recorded observations). (SI-
C-3-6)

Nature of Science

* Describe different kinds of investigations that scientists use
depending on the questions they are trying to answer. (SK-B-3-
1)

Ethical Practices

* Keep records of investigations and observations and do not change
the records that are different from someone else’s work. (SK-C-3-2)

Science and Society

* Explore through stories how men and women have contributed to the
development of science. (SK-D-3-3)

* ldentify various careers in science. (SK-D-3-4)

* Discuss how both men and women find science rewarding as a career
and in their everyday lives. (SK-D-3-5)

Note: Ohio Academic Content Standards, Benchmarks and
Indicators, are typed in bold print and designated by a “*”
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ROCKS AND SOIL

SCIENCE
GRADE 3

Earth and Space Sciences Standard (ES)

Life Sciences Standard (LS)

3-5 BENCHMARKS

GRADE LEVEL INDICATORS AND SUB-OBJECTIVES

TEACHING STRATEGIES/RESOURCES

By the end of the 3-5 program,
the student will:

Earth and Space Sciences

* Describe Earth’s resources
including rocks, soil, water,
air, animals and plants and
the ways in which they can
be conserved. (ES-C)

Life Sciences

* Compare changes in an
organism’s ecosystem/
habitat that affect its
survival. (LS-C)

By the end of Third Grade, the student will:

Earth Systems
* Compare distinct properties of rocks (e.g., color, layering and

texture). (ES-C-3-1)

* Observe and investigate that rocks are often found in layers. (ES-C-3-
2)

* Describe that smaller rocks come from the breakdown of larger rocks
through the actions of plants and weather. (ES-C-3-3)

* Observe and describe the composition of soil (e.g., small pieces of rock
and decomposed pieces of plants and animals, and products of plants
and animals). (ES-C-3-4)

* Investigate the properties of soil (e.g., color, texture, capacity to retain
water, ability to support plant growth). (ES-C-3-5)

* Investigate that soils are often found in layers and can be different
from place to place. (ES-C-3-6)

Diversity and Interdependence of Life

* Observe and explore how fossils provide evidence about animals that
lived long ago and the nature of the environment at that time. (LS-C-
3-5)

Sub-Obijectives to Meet Indicators:

e Differentiate between rocks and minerals, including:
° Rocks are aggregates of minerals and they may also contain organic
matter.
° Rocks have different properties (e.g., color, layering, texture, etc.).
° Rocks reflect the way they were formed and the minerals in them.

Suggested Materials

e Textbook Module: Harcourt Science,
Earth’s Land, Unit C (Harcourt), including

o

Student Edition, 30 copies per teacher
Earth Science Teacher’s Edition, one
copy per teacher (plus one for special
education)

Take-Home Book, one copy per
teacher

Workbook, Teacher’s Edition, one
copy per teacher

Assessment Guide, one copy per
teacher

Teaching Resources, one copy per
teacher

e Teacher Resource: Dig In! Hands-on Soil
Investigations (National Science Teachers
Association), one copy per teacher

e Teacher Resource: Ohio Grade 3-Earth
Systems (AIMS Education Foundation),
one copy per teacher

e Kit: teacher-created, supplies to teach soil
activities from Ohio Grade 3-Earth
Systems (AIMS Education Foundation),
one kit per teacher (Sheridan WorldWise,

Inc.)

Note: Ohio Academic Content Standards, Benchmarks and
Indicators, are typed in bold print and designated by a “*”
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°  Minerals are composed of only one substance, and that substance is
the same in all samples of the mineral.

Examine the properties of rocks and minerals, including:

¢ Color

°  Texture

°  Smell

°  Luster

°  Transparency

°  Hardness

°  Shape

° Reaction to magnets
°  Cleavage

Demonstrate that rocks can be broken down into small particles (i.e.,
weathering) to form soil.

Identify the properties of soil, including:

°  Soil contains particles of different sizes.

° Different soils absorb water at different rates.

° Soil affects plant and root growth.

Examine the composition of soil, including:

°  Airis present in soil.

° Soil may contain animals, plants, and their remains.
Over time, dead plants become part of soil.
Sand, clay, and humus are the three basic components of soil.
Compare and contrast the soil characteristics that differ from place to
place (e.g., beaches, playgrounds, homes, differences between regions of
the United States, etc.).

Explain why different types of soil exist (e.g., different kinds of remains
of plants and animals, chemicals in the soil, weather and climate in the
area, etc.).
Create examples of soil layering.

Illustrate profiles of soil layering.

[}

[}

Kit: STC-Rocks and Minerals (Carolina
Biological Supply Company), one kit with
teacher’s manual per two teachers
Literature: What Is Soil? (The Wright
Group), 60 copies per building

Note: Ohio Academic Content Standards, Benchmarks and
Indicators, are typed in bold print and designated by a “*”
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ENVIRONMENTS AND ADAPTATIONS OF ANIMALS
Life Sciences Standard (LS)

3-5 BENCHMARKS

GRADE LEVEL INDICATORS AND SUB-OBJECTIVES

TEACHING STRATEGIES/RESOURCES

By the end of the 3-5 program,
the student will:

Life Sciences

* Differentiate between the life
cycles of different plants and
animals. (LS-A)

* Analyze plant and animal
structures and functions
needed for survival and
describe the flow of energy
through a system that all
organisms use to survive.
(LS-B)

* Compare changes in an
organism’s ecosystem/
habitat that affect its
survival. (LS-C)

By the end of Third Grade, the student will:

Heredity
* Compare the life cycles of different animals including birth to

adulthood, reproduction and death (e.g., egg-tadpole-frog, egg-
caterpillar-chrysalis-butterfly). (Review from Second Grade-LS-A-3-
1)

Diversity and Interdependence of Life

* Relate animal structures to their specific survival functions
(e.g., obtaining food, escaping or hiding from enemies). (LS-B-3-
2)

* Classify animals according to their characteristics (e.g., body
coverings and body structure). (LS-B-3-3)

* Use examples to explain that extinct organisms may resemble
organisms that are alive today. (LS-C-3-4)

* Observe and explore how fossils provide evidence about animals that
lived long ago and the nature of the environment at that time. (LS-C-
3-5)

* Describe how changes in an organism’s habitat are sometimes
beneficial and sometimes harmful. (LS-C-3-6)

Sub-Obijectives to Meet Indicators:

¢ Recognize characteristics that can identify a thing as living:
°  Ability to grow and change

Ability to react to its environment

Need for food or another source of energy

Take in gases for respiration

Ability to reproduce

o o o o

Suggested Materials
e Textbook Module: Life Science, Module A
(Pearson Scott Foresman), including
°  Student Edition, 30 copies per teacher
Volume 1, Teacher’s Edition
Package, one per teacher (plus one for
special education)
Assessment Book, one copy per
teacher
Every Student Learns Teacher’s
Guide, one copy per teacher
Quick Study, one copy per teacher
Activity Book Teacher’s Guide, one
copy per teacher
Workbook Teacher’s Guide, one copy
per teacher
e Teacher Resource: Ohio Grade 3-Life
Science (AIMS Education Foundation), one
copy per teacher
o Kit: teacher-created, supplies to teach
activities from Ohio Grade 3-Life Science
(AIMS Education Foundation), one kit per
teacher (Sheridan WorldWise, Inc.)
o Literature: Go Facts Set 8, including
°  Teaching Guide, one copy per teacher
Birds, 6 little books per teacher or 42
little books per building

o

o

Note: Ohio Academic Content Standards, Benchmarks and
Indicators, are typed in bold print and designated by a “*”
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°  Made up of cells
e [dentify a living organism’s need for:
°  Source of food or energy
°  Water
°  (Gases to take in
°  Environment that will allow for survival (e.g., protection, light,
temperature, etc.)

e Clarify the components of animal habitats (i.e., food, water, shelter, and
space in a suitable arrangement/amount).

e Compare and contrast the various habitats/biomes (e.g., deserts, marshes,
oceans, rainforests, farms, savannas, etc.) and how they support the basic
needs of organisms for survival.

o Identify the physical adaptations of animals (e.g., coloration, body
covering, types of teeth, types of feet, types of beaks, camouflage, etc.).

e Identify behavioral adaptations of animals (e.g., migration, hibernation,
protection from predators, mimicry, etc.).

e Describe how a certain characteristic or behavior helps an organism meet
its basic needs and identify what basic needs are being met by these
characteristics or behaviors.

e Distinguish between absolutely necessary conditions for growth or
survival from conditions that are not necessary.

e Compare and contrast how organisms, at a population or individual level,
react to major environmental changes that are daily or seasonal and
regular (e.g., temperature, food availability, pollution, seasonal change,
deforestation, construction, wildlife poaching, etc.).

e Compare and contrast how certain conditions can lead to an animal’s
endangerment or extinction.

Insects, 6 little books per teacher or
42 little books per building
Mammals, 6 little books per teacher
or 42 little books per building
Reptiles, 6 little books per teacher or
42 little books per building

Note: Ohio Academic Content Standards, Benchmarks and
Indicators, are typed in bold print and designated by a “*”
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FORCES AND MOTION

SCIENCE
GRADE 3

Physical Sciences Standard (PS)

3-5 BENCHMARKS

GRADE LEVEL INDICATORS AND SUB-OBJECTIVES

TEACHING STRATEGIES/RESOURCES

By the end of the 3-5 program,
the student will:

Physical Sciences

* Describe the forces that
directly affect objects and
their motion. (PS-C)

By the end of Third Grade, the student will:

Forces and Motion

* Describe an object’s position by locating it relative to another object
or the background. (PS-C-3-1)

* Describe an object’s motion by tracing and measuring its position
over time. (PS-C-3-2)

* ldentify contact/non-contact forces that affect motion of an object
(e.g., gravity, magnetism and collision). (PS-C-3-3)

* Predict the changes when an object experiences a force (e.g., a push or
pull, weight and friction). (PS-C-3-4)

Sub-Obijectives to Meet Indicators:

¢ Define force operationally (through experimentation) as a push or pull.

¢ Describe forces qualitatively (e.g., weaker, stronger, etc.) and
quantitatively (e.g., spring scales, rulers, balances, timers, etc.).

¢ Recognize how real-world devices can be used to reduce effort or force
related to motion (e.g., simple machines, complex machines, etc.).

o Observe that objects at rest will tend to stay at rest unless forces act upon
them and that objects in motion tend to stay in motion unless forces act
upon them, i.e. inertia.

¢ Recognize relationships between mass and force, including:

°  Things only move when something moves them.

°  Things keep moving until something stops them.

°  The harder something is pushed, the faster it goes.

°  The more massive something is, the harder it is to move.

e Explore forces that affect motion, including:

°  Friction (e.g., air resistance, etc.)
°  Gravity

Suggested Materials

e Textbook Module: Harcourt Science,
Exploring Energy and Forces, Unit F
(Harcourt), including

°  Student Edition, 30 copies per teacher

°  Earth Science Teacher’s Edition, one
copy per teacher (plus one for special
education)

°  Take-Home Book, one copy per
teacher

°  Workbook, Teacher’s Edition, one
copy per teacher

°  Assessment Guide, one copy per
teacher

°  Teaching Resources, one copy per
teacher

e Teacher Resource: Ohio Grade 3-Physical
Science (AIMS Education Foundation), one
copy per teacher

o Kit: teacher-created, supplies to teach
activities from Ohio Grade 3-Physical
Science (AIMS Education Foundation), one
kit per teacher (Sheridan WorldWise, Inc.)

Note: Ohio Academic Content Standards, Benchmarks and
Indicators, are typed in bold print and designated by a “*”
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°  Magnetism
°  Air Pressure
e Compare and contrast physical characteristics that are associated with
causing or reducing friction (e.g., surfaces, lubricants, wheels, etc.).
e Investigate real-world examples of motion that can be observed,
determining why objects move or stop moving.

Note: Ohio Academic Content Standards, Benchmarks and
Indicators, are typed in bold print and designated by a “*”
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NATURE OF SCIENCE-These scientific process skills should be integrated into the following grade level content units.
Science and Technology Standard (ST)
Scientific Inquiry Standard (SI)

Scientific Ways of Knowing Standard (SK)

3-5 BENCHMARKS

GRADE LEVEL INDICATORS AND SUB OBJECTIVES

TEACHING STRETEGIES/RESOURCES

By the end of the 3-5 program
the student will:

Science and Technology

* Describe how technology
affects human life. (ST-A)

* Describe and illustrate the
design process. (ST-B)

Scientific Inquiry

* Use appropriate instruments
safely to observe, measure
and collect data when
conducting a scientific
investigation. (SI1-A)

* Organize and evaluate
observations, measurements
and other data to formulate
inferences and conclusions.
(SI-B)

* Develop, design and safely
conduct scientific
investigations and
communicate the results.
(SI-C)

Scientific Ways of Knowing

* Distinguish between fact and
opinion and explain how

By the end of Fourth Grade, the student will:

Understanding Technology

* Explain how technology from different areas (e.g., transportation,
communication, nutrition, healthcare, agriculture, entertainment and
manufacturing) has improved human lives. (ST-A-4-1)

* Investigate how technology and inventions change to meet peoples’
needs and wants. (ST-A-4-2)

Abilities To Do Technological Design
* Describe, illustrate and evaluate the design process used to solve a
problem. (ST-B-4-3)

Doing Scientific Inquiry

* Select the appropriate tools and use relevant safety procedures to
measure and record length, weight, volume, temperature and area in
metric and English units. (SI1-A-4-1)

* Analyze a series of events and/or simple daily or seasonal cycles,
describe the patterns and infer the next likely occurrence. (S1-B-4-2)

* Develop, design and conduct safe, simple investigations or
experiments to answer questions. (S1-C-4-3)

* Explain the importance of keeping conditions the same in an
experiment. (SI-C-4-4)

* Describe how comparisons may not be fair when some conditions are
not kept the same between experiments. (SI-C-4-5)

* Formulate instructions and communicate data in a manner that
allows others to understand and repeat an investigation or

Note: Ohio Academic Content Standards, Benchmarks and
Indicators, are typed in bold print and designated by a “*”
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ideas and conclusions change
as new knowledge is gained.
(SK-A)

* Describe different types of
investigations and use results
and data from investigations
to provide the evidence to
support explanations and
conclusions. (SK-B)

* Explain the importance of
keeping records of
observations and
investigations that are
accurate and
understandable. (SK-C)

experiment. (SI-C-4-6)

Nature of Science

* Differentiate fact from opinion and explain that scientists do not rely
on claims or conclusions unless they are backed by observations that
can be confirmed. (SK-A-4-1)

* Record the results and data from an investigation and make a
reasonable explanation. (SK-C-4-2)

* Explain discrepancies in an investigation using evidence to support
findings. (SK-B-4-3)

Ethical Practices

* Explain why keeping records of observations and investigations are
important. (SK-C-4-4)

Note: Ohio Academic Content Standards, Benchmarks and
Indicators, are typed in bold print and designated by a “*”
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Earth and Space Sciences Standard (ES)

3-5 BENCHMARKS

GRADE LEVEL INDICATORS AND SUB OBJECTIVES

TEACHING STRETEGIES/RESOURCES

By the end of the K-5 program,
the student will:

Earth and Space Sciences

* Summarize the processes
that shape Earth’s surface
and describe evidence of
those processes. (ES-B)

By the end of Fourth Grade, the student will:

Earth Systems
* Describe how wind, water and ice shape and reshape Earth’s land

surface by eroding rock and soil in some areas and depositing them in

other areas producing characteristic landforms (e.g., dunes, deltas
and glacial moraines). (ES-B-4-8)

9)

* ldentify and describe how freezing, thawing and plant growth
reshape the land surface by causing the weathering of rock. (ES-B-4-

* Describe evidence of changes on Earth’s surface in terms of slow

processes (e.g., erosion, weathering, mountain building and

deposition) and rapid processes (e.g., volcanic eruptions, earthquakes

and landslides). (ES-B-4-10)

Sub-Obijectives to Meet Indicators:

Diagram and describe the characteristics of the layers of the earth.

Compare and contrast how sedimentary, metamorphic, and igneous rocks
are formed, i.e., the rock cycle. (Partially Reviewed from Third Grade)

Compare and contrast physical (e.qg., roots, freezing/thawing, etc.) and
chemical weathering (e.g., acid rain, oxidation/rusting, etc.).

Compare and contrast the causes of changes in the earth’s surface;
mcludlng

o

o

o

o

Wind

Water

Glaciers

Gravity

Plant or animal activity (e.g., farming, overgrazing, earthworm
activity, plant roots, etc.)

Suggested Materials

o Textbook Module: Earth Science, Module
B (Pearson Scott Foresman), including

Student Edition, 210 copies per
building

Volume 1, Teacher’s Edition
Package, one per science teacher (plus
one for special education)
Assessment Book, one copy per
science teacher

Every Student Learns Teacher’s
Guide, one copy per science teacher
Quick Study, one copy per science
teacher

Activity Book Teacher’s Guide, one
copy per science teacher

Workbook Teacher’s Guide, one copy
per science teacher

e Kit: Science Companion-Earth’s Changing
Surface (Pearson Scott Foresman),
mcludmg

Teacher Lesson Manual, one copy per
science teacher

Student Science Notebooks, 30 copies
per science teacher

Student Science Notebook Teacher
Guide, one copy per science teacher

Note: Ohio Academic Content Standards, Benchmarks and
Indicators, are typed in bold print and designated by a “*”
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e Identify evidence of changes in the earth’s surface from analyzing:
°  “Before and after” illustrations of the earth’s surface
°  Descriptions of events that would cause erosion, deposition, change
in position, or other changes
e Explore the impact of human activity on the earth (e.qg.,
housing/commercial land development, strip mining, deforestation,
farming, acid rain, soil pollution, insecticides/pesticides in the food chain,
etc.).
¢ Recognize relationships between human activity and the environment, in
terms of:
°  Pollution (air, water, soil)
°  Conservation of resources (including plant and animal species)
° Erosion
° Agricultural activities

Teacher Masters, one copy per
science teacher

ExploraGear Activity Materials, one
kit per science teacher

Assessment Book, one copy per
science teacher

e Literature: Shaping the Earth’s Surface

Serie
o

s (National Geographic), including
Teaching Guide, two copies per
science teacher

Wind, 16 copies per science teacher
or 64 copies per building

Water, 16 copies per science teacher
or 64 copies per building

Ice, 16 copies per science teacher or
64 copies per building

Earthquakes and Volcanoes, 16
copies per science teacher or 64
copies per building

Note: Ohio Academic Content Standards, Benchmarks and
Indicators, are typed in bold print and designated by a “*”
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MATTER: PHYSICAL AND CHEMICAL CHANGE
Physical Sciences Standard (PS)

3-5 BENCHMARKS

GRADE LEVEL INDICATORS AND SUB OBJECTIVES

TEACHING STRATEGIES/RESOURCES

By the end of the 3-5 program,
the student will:

Physical Sciences

* Compare the characteristics
of simple physical and
chemical changes. (PS-A)

* ldentify and describe the
physical properties of matter
in its various states. (PS-B)

* Summarize the way changes
in temperature can be
produced and thermal
energy transferred. (PS-D)

By the end of Fourth Grade, the student will:

Nature of Matter

* ldentify characteristics of a simple physical change (e.g., heating or
cooling can change water from one state to another and the change is
reversible). (PS-A-4-1)

* ldentify characteristics of a simple chemical change. When a new
material is made by combining two or more materials, it has chemical
properties that are different from the original materials (e.g., burning
paper, vinegar and baking soda). (PS-A-4-2)

* Describe objects by the properties of the materials from which they
are made and that these properties can be used to separate or sort a
group of objects (e.g., paper, glass, plastic and metal). (PS-B-4-3)

* Explain that matter has different states (e.g., solid, liquid and gas)
and that each state has distinct physical properties. (PS-B-4-4)

Nature of Energy

* Compare ways the temperature of an object can be changed (e.g.,
rubbing, heating and bending of metal). (PS-D-4-5)

Sub-Obijectives to Meet Indicators:

o Identify properties of gases (e.g., take up space, have volume, have
weight, exert pressure, etc.).

Identify properties of liquids (e.g., take the shape of their containers, are
fluids, etc.).

Identify properties of solids (e.g., have their own shape, etc.).

Prepare and use a key to classify various kinds of matter (e.g., physical
properties of solids, liquids, and gases, etc.).

Conduct experiments that illustrate physical and chemical changes in

Suggested Materials

o Textbook Module: Properties of Matter
Unit B (Houghton-Mifflin), including
°  Student Edition, 210 copies per
building
°  Teaching Guide, one copy per science
teacher (plus one for special
education)
Unitized Teacher’s Resource Book,
Unit B, one copy per science teacher
° Marie Curie, one copy per science
teacher
°  Activity Video, one copy per science
teacher
e Teacher Resource: Ohio Grade 4-Physical
Science (AIMS Education Foundation), one
copy per science teacher
o Kit: teacher-created, supplies to teach
activities from Ohio Grade 4-Physical
Science (AIMS Education Foundation), one
Kit per science teacher (Sheridan
WorldWise, Inc.)

Note: Ohio Academic Content Standards, Benchmarks and
Indicators, are typed in bold print and designated by a “*”
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matter.
Infer characteristics of physical and chemical changes from
experiments/inquiry investigations.
Determine the following characteristics of simple physical changes
through experimentation:

° May change in size

°  May change in shape (configuration)

° May change in the state of matter of a substance

° Do not involve permanent changes in properties of a material

°  Does not produce or become a new substance
Determine the following characteristics of chemical changes through
experimentation:

° Difficult to reverse

° Involve permanent change in the properties of the substance

°  Often give off heat on their own
Describe the energy flow or force that can cause a physical change (e.g.,
breaking a substance, melting with heat, dissolving in a liquid, freezing
water, etc.).
Identify properties of the different states of matter (gases, liquids and
solids) that indicate physical and chemical change.
Explore real-world examples of physical changes (e.g., evaporation,
condensation, melting, change in volume due to temperature, etc.).
Explore real-world examples of chemical changes (e.g., burning, cooking,
digestion, rusting, rotting, etc.).

Note: Ohio Academic Content Standards, Benchmarks and
Indicators, are typed in bold print and designated by a “*”
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ENVIRONMENTS AND ADAPTATIONS OF PLANTS
Life Sciences Standard (LS)

3-5 BENCHMARKS

GRADE LEVEL INDICATORS AND SUB OBJECTIVES

TEACHING STRATEGIES/RESOURCES

By the end of the 3-5 program,
the student will:

Life Sciences

* Differentiate between the life
cycles of different plants and
animals. (LS-A)

* Analyze plant and animal
structures and functions
needed for survival and
describe the flow of energy
through a system that all
organisms use to survive.
(LS-B)

* Compare changes in an
organism’s
ecosystem/habitat that affect
its survival. (LS-C)

By the end of Fourth Grade, the student will:

Heredity
* Compare the life cycles of different plants including germination,

maturity, reproduction and death. (LS-A-4-1)

* Describe how organisms interact with one another in various ways
(e.g., many plants depend on animals for carrying pollen or dispersing
seeds). (LS-A-4-5)

Diversity and Interdependence of Life

* Relate plant structures to their specific functions (e.g., growth,
survival and reproduction). (LS-B-4-2)

* Classify common plants according to their characteristics (e.g., tree
leaves, flowers, seeds, roots and stems). (LS-B-4-3)

* Observe and explore that fossils provide evidence about plants that
lived long ago and the nature of the environment at that time. (LS-C-
4-4)

Sub-Obijectives to Meet Indicators:
¢ Recognize characteristics that can identify a thing as living:
°  Ability to grow and change
°  Ability to react to its environment
°  Need for food or another source of energy
° Take in gases for respiration
°  Ability to reproduce
°  Made up of cells
e Identify a living organism’s need for:
°  Source of food or energy
°  Water

Suggested Materials

e Textbook Module: Characteristics of
Living Things, Unit A
(Macmillan/McGraw-Hill), including

°  Student Edition, 210 copies per
building

Life Science, Teacher’s Edition, one

copy per science teacher (plus one for

special education)

° Reading in Science Resources
Blackline Masters, one copy per
science teacher

°  Activity Resources Blackline
Masters, one copy per science teacher

°  Assessment Books Blackline Masters
w/Answer Key, one copy per science
teacher

°  Test Preparation and Practice
Blackline Masters, one copy per
science teacher

°  School to Home Activities Blackline
Masters, one copy per science teacher

°  Cross Curricular Projects Blackline
Masters, one copy per science teacher

°  Transparency Books, one set per
science teacher

°  Teacher Works CD-Rom, one copy

Note: Ohio Academic Content Standards, Benchmarks and
Indicators, are typed in bold print and designated by a “*”
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°  (Gases to take in
°  Environment that will allow for survival (e.g., protection, light,
temperature, etc.)

e Clarify the components of plant habitats (i.e., food, water, shelter, and

space in a suitable arrangement/amount).

e Diagram plant structures, including:

Stems
°  Roots
°  Leaves
°  Stamens
°  Trunks
°  Filaments
°  Pistils
°  Flowers
°  Qvaries
°  Sepals
°  Petals

Describe the reproductive process of plants, i.e. pollination, including:
°  Flowering plants must be pollinated in order to produce seeds.
° Many plants are pollinated by bees.
° A flower’s pollen sticks to a bee, but some runs off when the bee
feeds at other flowers.

°  One seed produces one plant; but one plant can produce many seeds.

Investigate the physical adaptations of plants (e.g., coloration, covering,
capacity for water, leaf size and structure, poisons, etc.).

Investigate the behavioral adaptations of plants (e.g., losing leaves during
seasons, dormancy, cactus roots spreading out to receive water,
phototropism, etc.).

Describe how a certain characteristics or behaviors help a plant meet its
basic needs and identify what basic needs are being met by these
characteristics or behaviors.

Distinguish between absolutely necessary conditions for growth or
survival from conditions that are not necessary.

Compare and contrast how certain conditions can prevent organisms from
surviving.

per science teacher
°  Pupil Edition on Audio CD, one copy
per building for special education
°  Mindjogger Video, one copy per
science teacher
°  Test Generator CD-Rom, one copy
per science teacher
°  Science Explore Activity Videos, one
set per science teacher
e Teacher Resource: Ohio Grade 4-Life
Science (AIMS Education Foundation), one
copy per science teacher
o Kit: teacher-created, supplies to teach
activities from Ohio Grade 4-Life Science
(AIMS Education Foundation), one kit per
science teacher (Sheridan WorldWise, Inc.)

Note: Ohio Academic Content Standards, Benchmarks and
Indicators, are typed in bold print and designated by a “*”
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e Compare and contrast how organisms, at a population level or an
individual level, react to major environmental changes that are daily or
seasonal and regular (e.g., temperature, nutrient availability, water
availability, soil quality, seasonal change, etc.).

Note: Ohio Academic Content Standards, Benchmarks and
Indicators, are typed in bold print and designated by a “*”
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Earth and Space Sciences Standard (ES)

3-5 BENCHMARKS

GRADE LEVEL INDICATORS AND SUB OBJECTIVES

TEACHING STRETEGIES/RESOURCES

By the end of the 3-5 program
the student will:

Earth and Space Sciences

* Analyze weather and
changes that occur over a
period of time. (ES-D)

By the end of Fourth Grade, the student will:

Earth Systems
* Explain that air surrounds us, takes up space, moves around us as

wind, and may be measured using barometric pressure. (ES-A-4-1)

* ldentify how water exists in the air in different forms (e.g., in clouds,
fog, rain, snow and hail). (ES-D-4-2)

* Investigate how water changes from one state to another (e.g.,
freezing, melting, condensation and evaporation). (ES-D-4-3)

* Describe weather by measurable quantities such as temperature, wind
direction, wind speed, precipitation and barometric pressure. (ES-D-
4-4)

* Record local weather information on a calendar or map and describe
changes over a period of time (e.g., barometric pressure, temperature,
precipitation symbols and cloud conditions). (ES-D-4-5)

* Trace how weather patterns generally move from west to east in the
United States. (ES-D-4-6)

* Describe the weather which accompanies cumulus, cumulonimbus,
cirrus and stratus clouds. (ES-D-4-7)

Sub-Obijectives to Meet Indicators:

o Make measurements using standard units (e.g., degrees Celsius, degrees
Fahrenheit, inches of rain, inches of snow, etc.) through the use of weather
instruments (e.g., barometers, anemometers, weathervanes, rain gauges,
thermometers, etc.).

¢ Record weather data through charts, graphs, computer programs, etc.

¢ Investigate relationships between air pressure, temperature, and volume
that correspond to weather changes, as well as other daily life occurrences.

¢ Describe the water cycle (i.e., evaporation, condensation, and

Suggested Materials

e Textbook Module-Earth Science, Module B
son Scott Foresman), including

(Pear

o Kit: Weather Instruments (Delta
Education), one kit with teacher’s manual
per science teacher

Student Edition, 210 copies per
building

Volume 1, Teacher’s Edition
Package, one per science teacher (plus
one for special education)
Assessment Book, one copy per
science teacher

Every Student Learns Teacher’s
Guide, one copy per science teacher
Quick Study, one copy per teacher
Activity Book Teacher’s Guide, one
copy per science teacher

Workbook Teacher’s Guide, one copy
per science teacher

Note: Ohio Academic Content Standards, Benchmarks and
Indic