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Lena Manning, individually, and as a taxpayer
residing 1n Allendale County and as Guardian ad
Litem of

Courtney V , Courtney V , a minor, by and
through Lena Manning, as Guardian ad Litem,
William L Muills, individually, and as a Taxpayer
residing 1n Allendale County and as Guardian ad
Litem of Waylon P, Waylon P , a minor, by and
through Wilhham Mills,

as Guardian ad Litem, Betty Bagley, individually,
and as a taxpayer residing in Bamberg County
and as a parent and Guardian ad Litem of Tyler
B, Tyler B , a minor, by and through Betty
Bagley, as Guardian ad Litem, Evert Comer, Jr,
individually, and as a taxpayer residing 1n
Bamberg County and as parent and Guardian ad
Litem of Kimberly C , Kimberly C , a minor, by
and through Evert Comer, Jr , as Guardian ad
Litem, Marla Q Jameson, individually, and as a
taxpayer residing in Barnwell County, and as a
parent and Guardian ad Litem of Eleanor J ,
Eleanor J , a minor, by and through Marla Q
Jameson, as Guardian ad Litem, Victor M
Lancaster, Sr , individually, and as a taxpayer
residing 1n Barnwell County, and as parent and
Guardian ad Litem of Christie L , Chnistie L | a
muinor, by and through Victor M Lancaster, Sr,
as Guardian ad Litem, Dr Charles Clark,
individually, and as a taxpayer residing in
Chesterfield County, and as parent and Guardian
ad Litem of Candace C , a minor, by and through
Dr Charles Clark, as Guardian

ad Litem, Colonel Larry Coker, individually, and
as a taxpayer residing in Clarendon County, and
as a parent and Guardian ad Litem of Corrie C,
Corrie C , a mmor, by and through Colonel Larry
Coker, as Guardian ad Litem, Pamela Williams,
individually, and as a taxpayer residing in Dillon
County, and as parent and Guardian ad Litem of
Katisha W, Kathisha W , a minor, by and
through Pamela Wilhams as Guardian ad Litem,
Eddie Wright, indrvidually, and as a taxpayer
residing 1n Florence County, and as parent and
Guardian ad Litem of Brandon F , Brandon F , a
minor, by and through Eddie Wright as Guardian
ad Litem, John Whiteside, individually, and as a



taxpayer residing in Florence County and as
Parent and Guardian ad Litem of Joel W, Joel
W , a minor, by and through John Whiteside as
Guardian ad Litem, Dr Francis Mills,
individually, and as a taxpayer residing in
Hampton County and as a parent and Guardian ad
Litem of Amy M , Amy M , a minor, by and
through Dr Francis Mills, as Guardian ad Litem,
Brenda Brooks, individually, and as a taxpayer
residing 1n Hampton County, and as parent and
Guardian ad Litem of Tyrin B, Tyrin B, a mnor,
by and through Brenda

Brooks as Guardian ad Litem, Marva Tigner,
individually, and as a taxpayer residing 1n Jasper
County, and as parent and Guardian ad Litem of
Bryan T and Bradley T, Bryan T , a minor, by
and through

Marva Tigner as Guardian ad Litem, Bradley T ,
a minor, by and through Marva Tigner as
Guardian ad Litem, Robert Elisha Short,
indrvidually, and as a taxpayer residing 1n
Laurens County and as parent and Guardian ad
Litem of Robert B S, Robert B S,

a minor, by and through Robert Elisha Short, as
Guardian ad Litem, Dr Keith A Bridges,
individually, and as a taxpayer residing 1n
Laurens County and as parent and Guardian ad
Litem of Jorgana Ranson B , Jorgana Ranson B,
a munor, by and through Dr Keith A Brnidges, as
Guardian ad Litem, Gaill Y Harnott,
individually, and as a taxpayer residing 1n Lee
County and as parent and Guardian ad Litem of
Rashade H , Rashade H , a minor, by and through
Gail Y Harrniott, as Guardian ad Litem, Linda
Carraway, individually, and as a taxpayer
residing 1n Marion County, and as parent and
Guardian ad Litem of Kimberly W , Kimberly
W, a minor, by and through Linda Carraway as
Guardian ad Litem, Dr John Nobles,
individually, and as a taxpayer residing in
Marlboro County and as parent and Guardian ad
Litem of Erin N , Erin N , a muinor, by and
through Dr John Nobles, as Guardian ad

Litem, Patricia Hampton, individually, and as a
taxpayer restding 1n McCormick County and as
parent and Guardian ad Litem of Krystle H ,



Krystle H, a minor, by and through Patricia
Hampton, as Guardian

ad Litem, Bernice Profit, individually, as a
taxpayer residing in Orangeburg County and as
parent and Guardian ad Litem of Russell H ,
Russell H , a minor, by and through Bernice
Profit, as Guardian ad Litem, Matlin P Brown,
individually, and as a taxpayer

residing in Orangeburg County and as parent and
Guardian ad Litem of Tanisha P B, Tanisha P
B, a minor, by and through Matlin P Brown, as
Guardian ad Litem, James Berry, individually,
and as a taxpayer residing in Orangeburg County
and as parent and

Guardian ad Litem of Dondrea B , Dondrea B , a
minor, by and through James Berry, as Guardian
ad Litem, Gerald Smith, individually, and as a
taxpayer residing in Orangeburg County and as
parent and Guardian ad Litem of Brenda S,
Brenda S , a minor,

by and through Gerald Smith, as Guardian ad
Litem, Thomas Shealy, individually, and as a
taxpayer residing in Saluda County and as parent
and Guardian ad Litem of Thomas S, Jr,
Thomas S, Jr, a minor,

by and through Thomas Shealy, as Guardian ad
Litem,
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cultural perspectives To the extent possible content i1s also selected for relevance to "real
Ife” situations students may encounter in the future As appropriate competent professional
teachers plan to provide content in muttiple formats that will enable students to interact with
information in a vartety of ways (e g , see hear, and manwpulate) To accomplish this
teachers select adapt, or develop varied combinations of approprnate written matenals (e g
texts, penodicals, and handouts) resources (e g manipulatives and displays) and
technologies (e g audio/visual aids and computers) Whenever commercially developed
matenals or resources are to be used, teachers review them for accuracy and
appropnateness as well as adapt or revise them as necessary Matenals and resources
developed by teachers are clear, free of ermors and designed to be easily understood and/or
used by students

As appropriate for the unit objectives the content to be covered and the ability and
developmental levels of students competent professional teachers plan a vanety of
instructional strategies to faciiitate learming The strategies are logically sequenced and
provide sufficient opportunities for initial learning apphcation practice, and review As
appropriate the sequence of strategies promotes vaned levels of student thinking and
problem-solving skills, as well as includes provisions for different rates of learming that ensure
that all students will remain engaged in learning throughout the unit Strategies are matched
to the learning styles of students and provide an appropnate balance of opportuntties for
independent and collaborative learning In addition the strategies provide opportunities for
the teacher and students to vary their roles in the instructional process (e g nstructor
faciitator coach and audience)

Competent professional teachers are reflective practitioners who regularly evaluate the
effects of their plans and decisions As such they evaluate the effectiveness of individual
lessons (e g Instructional strategies matenals resources and technologies) within
instructional units to determine the extent to which students’ needs are being met and what
objectives are being achieved As appropnate evaluations are based on information from a
vanety of sources including assessment results observations feedback from students and
discussions with colleagues As needed adjustments are made dunng units lo better serve
the needs of students

Performance Dimension 3
Short-Range Planning, Development, and Use of Assessments

Dimension Descnption

This dimenston covers responsibilities related to planning developing and using
assessments during instructional units Assessments are considered any tools activities
assignments or procedures used to evaluate students' progress toward and achievement of
the learning and developmental objectives of an instructional unit Examples of assessments
include such things as observations of students, tradhonal paper-pencil tests and exercises,
authentic performance tasks projects, and portfolios The frequency and types of
assessments planned for instructional units may vary considerably depending on a number of
factors including the ability and developmental levels of students the number and types of
learning and developmental objectives of the unit the themes content or skills covered
dunng the unit and the instructional strategies used dunng the unit The key elements of the
dimension include the ability and disposition of teachers to
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« plan and schedule a vanety of approprate assessments of students’ progress and
achievement as needed dunng instructional units,

» select adapt and/or develop assessments which are approprate for the ability and
developmental levels of students, appropnate for the objectives of instructional units
appropnate for the content or skills covered dunng instructional units, and consistent
with the instructional strategies used dunng instructional unts,

« determine appropniate cntena for evaluating students’ progress and achievement based
on assessment results,

» analyze assessment results to make judgments about students' progress and
achievement,

« analyze assessment resuits to determine the need for instructional feedback,

« analyze assessment results to evaluate the extent to which instruction met all students’
needs and

» maintain accurate records of student progress and achievement

Competent Performance Description

As needed duning the school year competent professional teachers conduct short-range
planning of instructional units scheduled in their LRPs A significant part of the short-range
planming process focuses on developing and using a varnety of informal and formal
assessments of student progress and achievement As appropriate the planning process
nvolves a combination of iIndependent and collaborative efforts to plan and schedule
assessments select and/or develop assessment strategies and matenals formulate critena
for evaluating student performances analyze assessment results and maintain records of
student progress and achievement

Competent professional teachers develop a plan that reflects an understanding of the
importance of integrating assessment strategies throughout the instructional process The
frequency of the scheduled assessments is appropnate for the complexity and length of the
unit as well as for the ability and developmental levels of students Informal assessment
strategies (e g observing and questioning students individual and group performance tasks,
quizzes, and homework assignments) are planned to routinely monitor students’
understanding and progress More formal assessment strategies (e g paper-pencil tests
projects portfolios, and research papers) are planned to evaluate the extent to which
students have achieved learning and developmental objectives at key points dunng
instructional units

Competent professional teachers select and/or develop assessment strategies based on
generally accepted principles of measurement and evaluation Assessment strategies and
tasks are consistent with unit objectives, content and instructional strategies as well as
appropriate for the abiity and developmental levels of students Competent teachers are not
over-reliant on assessments provided 1n commercially produced matenals such as textbooks
and workbooks However when such sources are to be used they are reviewed for
appropnateness and revised if needed Teacher-made assessments are designed to be
easily used by students and are free of errors or procedures that would affect the quality and
appropriateness of the assessment results All assessment strategies or tools include verbal
and/for written directions that clearly define what students are expected to do As appropnate
assessment strategies also include exphcit critenia for evaluating students’ performances
Cntenia may include such things as scoring rubncs vignettes standards answer keys
scales and grading curves Critena are appropriately matched to types of assessments and
allow for rehable and vahd interpretations and judgments about students progress and
achievement
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Competent professional teachers analyze and interpret assessment results for a variety of
appropnate purposes Results of informal assessments are used to determine students
understanding of key concepts and skills, as well as progress toward accomplishing unit
objectives Based on these results, teachers plan instructional feedback and they evaluate
ihe extent to which the overall instructional plan i1s addressing the needs of all students
Results from formal assessments are analyzed to determine the extent to which students
have accomphshed the leaming and developmental objectives of the unit Competent
professional teachers maintain accurate records of assessment results that provide a clear
picture of student progress and achievement Records are well-organized, current and easily
summanzed

Performance Dimension 4
Establishing and Maintaining High Expectations for Learners

Dimension Description

This dimenston covers responsibilities related to establishing and maintaining appropnately
high expectations for student leaming and development throughout the school year
Expectations provide the focus for student learning and may be communicated and clanfied
in various forms and at vanous tmes as needed by students Expectations may be related to
general overall performance and participation specific leaming and developmental objectives
of instructional units performance and participation in specific instructional activities and
events, and completing instructional assignments and tasks The key elements of the
dimension include the abity and disposition of teachers to

. establish at the beginning of the year appropnately high expectations for the overall
performance and participation of students

« use strategies to create in students a sense of responsibiity for thewr own performance
and participation

. maintain and reinforce the overall expectations for student performance and
participation throughout the school year,

« establish specific and appropnate objectives for student learning and development at
the beginning of instructional units,

« clanfy unit objectives in such ways that students receive clear explanations of what they
are expected to learn and be able to do

. ensure that the expectations are appropnate for the ability and developmental levels of
students and that they chalienge all students to achieve at appropnately high levels

« clanfy unit objectives in such ways that students understand the relevance of the
objectives to previous and/or future objectives for learning

o clarfy unit objectives in such ways that students understand the importance of
achieving the unit objectives

« reclanfy objectives for learning and development during instructional units as needed by
students

» establish appropriate expectations related to participating in instructional activities and
events durning lessons and

« establish appropriate expectations for completing instructional assignments and tasks in
and out of the classroom

Competent Performance Descnption
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Throughout the school year, competent professional teachers take steps to establish and
maintain appropniately high expectations for learners The expectations are reiated to
achieving long-range leaming and developmental goals achieving specific learning and
developmental objectives of instructional units participating in instructional activities, and
completing instructonal assignments

At the beginning of the school year competent professional teachers set the tone foran
engaging and productive expenence for all students As appropnate, long-range learmning and
developmental goals are clanfied so students have a clear understanding of what they will be
expected to leam and be able to do by the end of the school year The goals are
appropnately challenging for the ability and developmental levels of all students Teachers
also ensure that students understand that accomplishing the goals will require a collaborative
effort with the teacher as well as the students themselves having important roles and
responsibilities in the learning process These expectations, roles, and responsibilities are
maintained consistently duning the year through appropnate modeling actions and
statements

As appropriate during instructional units competent professional teachers establish clear and
appropnate expectations for student achievement by presenting and clanfying specific
learning and developmental objectives Because instructional units may vary in length and in
the number of objectives covered objectives may be presented or clanfied at varnous times,
as necessary for the students For example, objectives may be presented at the beginning of
a long-term project duning the first lesson of a senes related to common objectives or subject
matter or dunng lessons on a dally basis As appropnate for the nature of the objectives as
well as for the ability and developmental levels of the students competent professional
teachers establish objectives in a vanety of oral and/or written forms For example teachers
may present objectives orally have students present them orally, or present them oraily and
in wnting Whenever objectives are presented or clarfied the content and/or skills to be
covered and what students are expected to learn and to be able to do are clear Teachers
also ensure that students understand why it s important to accomplish the objectives and as
appropriate, how the objectives relate to previous and/or future learning The expectations
are appropnately high for the ability and developmental levels of all students Competent
professional teachers mamntain students focus on learning and development by reviewing
objectives as needed

As needed during instructional units competent professional teachers establish appropnate
expectations for how students are to participate in instruchionatl activities and complete
instructional assignments The expectations clearly communicate how activities and
assignments are relevant to accomplishing specffic learning and developmental objectives,
as well as what students are to do

1

Performance Dimension §
Using Instructional Strategies to Facilitate Learning

Dimension Description

This dimension covers responsibilities related to orchestrating instructional strategies during
lessons and units to facilitate learning Instructional strategies are considered any methods
techniques achvities or assignments used by teachers to help students to acquire
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knowledge or skills and to achieve the learning and developmental objectives of instructional
units The key elements of the dimension include the ability and disposition of teachers to

use vaned instructional strategies in a logical sequence,

use varied instructional strategies that are appropnate for the learning and

developmental objectives of instructional units,

« use vaned instructional strategies that are appropnate for the content and skills being
learned by students,

« use varied instructional strategies the are appropnate for the abilty and developmental
levels of students

« use vaned instructional strategies that accommodate for different rates of learning

« use varied instructional strategies that are appropnate for the learning styles of
students,

« use vared instructional strategies that are appropnate for students' stage of learning
(e nbal application pracice and review)

« use vaned mstructional strategies that actively engage students in instruction and
learming,

« use instructional strategies that promote vaned levels of thinking and problem-solving
skills and

« use varied instructional strategies that promote independent and collaborative learning

Competent Performance Description

During lessons throughout the school year competent professional teachers draw from a
substantial repertoire of instructional strategies (e g methods techniques activities and
assignments) to facilitate student learning and development As appropnate, nstructional
strategies are vaned within lessons and instructional units to accommodate different types of
learning and developmental objectives Strategies are orchestrated in logical sequences that
provide all students with appropriate and sufficent opportunities for initial learning
application practice and review

Competent professional teachers have a thorough understanding of the backgrounds needs
and interests of their students as well as the many factors that influence how they learn
Accordingly, teachers use instructional strategies that are appropnately matched to students’
ability and developmental levels and that build on students' interests and prior learning In
addition, strategies are appropnately vaned to accommodate for students with special needs
as well as different styles and rates of learning The strategies maximize the hkelihood that all
students will remamn actively engaged in learning and achieve appropnate levels of success

Competent professional teachers also have a thorough understanding of the subject matter
they teach and the instructional strategtes that are most effective In assisting students to
accomplish relevant learning and developmental objectives Accordingly they effectively use
strategies that engage students in a wide range of meaningful activities and assignments
designed to help them acquwre the knowledge and skills necessary to accomplish unit
objectives As appropnate the actvities and assignments provide students with opportunities
to express their ideas knowledge and skills 1n a vanety of ways (e g orally inwriting and
through performances and products) Also as appropnate activities and assignments
promote the development of students criical thinking and problem-solving skills

Competent professional teachers effectively use strategies that vary therr roles as well as
those of the students in the leaming process (e g nstructors faciitators coaches, and
observers) These strategies encourage vaned types of positive and productive interactions
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among teachers and students as well as provide an appropnate balance of opportunites for
both independent and collaborative leaming Strategies involving independent activities and
assignments promote in students a sense of responsibility for their own work and progress
Other strategies requining collaborative activities and assignments promote team work,
cooperation, and an understanding of the importance of working with others to achieve
success

Performance Dimension 6
Providing Content for Learners

Dimension Description

This dimension relates to the appropriateness of content provided dunng lessons and the
manner in which it i1s presented to students Teachers are responsible for all subject matter
presented to students during instructional units however information may be drawn from or
delivered by a number of sources including the teacher or other educators students and
vanous Instructional matenals, resources and technologies (e g texts, displays videotapes,
and computer software) The key elements of the dimension include the ability and
disposition of teachers to

« provide content that 1s appropniate for the objectives of the instructional unit

provide content that 1s appropnate for the ability and developmental levels of students

provide content that is current and accurate,

provide content in a logical sequence

provide content at an appropnate pace for all students,

provide content from multiple sources that reflects vaned intellectual social and

cultural perspectives

provide content in vaned formats,

« include In presentations of content sufficient and appropnate explanations examples,
and demonstrations, and

« place appropnate emphasis on the key elements of subject matter as needed by
students

o e o o o

Competent Performance Description

Competent professional teachers have a thorough command of the subject matter they teach
and dunng lessons throughout the school year ensure that students are provided with
content that 1s current accurate and free of errors that would impede learning Content s
appropnate for the learming and developmental objectives of instructional units, as well as for
the ability and developmental levels of students

Competent professional teachers are not over-reliant on standard textbooks and workbooks
they provide students with additional information using a varnety of other commercial or
teacher-made matenals and resources All supplementary wntten matenals are clear and free
of errors Additional resources such as manipulatives special supplies and other
instructional products are safe and designed to be easily used by students Competent
professional teachers also effectively use a varety of media/communication resources such
as overhead projectors, audio-tapes, videotapes and computers as appropnate and
available to provide content in multiple formats that enable students to interact with
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information in numerous ways (e ¢ read observe hear and manipulate) Competent
professional teachers provide content from multiple sources and in vaned formats that
expose students to a vanety of intellectual social, and cuttural perspectives As appropnate
content i1s provided through explanations and demonstrations by teachers and students,
wntten matenals manipulatives visual and audrtory aids and computers

As needed by students, competent professional teachers provide effective explanations and
demonstrations of key concepts relationships and skills to assist students in accomplishing
the learning and developmental objectives of instructional units Explanations and
demonstrations are clear logical and appropnately paced for the complexity of the matenal
as well as for the ability and developmental levels of students Explanations include
numerous examples drawn from a vanety of sources designed to estabhsh the relevance of
concepts and relationships to students’ personal lives, local communities and events in the
world at large Duning explanations competent professional teachers promote cntical and
reflective thinking by presenting information from varying majonty and minonty viewpoints
Teachers encourage discussion and discourse by soliciting ideas and opinions from students
through effective questioning and probing As needed by students competent professional
teachers provide effective demonstrations of skilis or procedures being learned by students
Steps in procedures or tasks are broken down in sequence and explained through varied and
relevant applications Competent professional feachers also ensure that at appropnate

times emphasis is placed on the key elements of content or skills being learned As
approprate, key elements are emphasized n a varety of ways including stating or displaying
them throughout presentations eliciing them from students dunng discussions and
identifying them dunng reviews

Performance Dimension 7
Monitoring and Enhancing Learning

Dimension Description

This dimension covers responsibilities related to monitonng and enhancing student learning
and development duning instructionat units Monttoring 1s defined as any methods teachers
may use to coliect information about students understanding of instruction and content as
well as information about students progress toward and achievement of specific learning and
developmental objectives Enhancing learning 1s defined as achons taken by teachers based
on information collected from monitoring students to correct misunderstandings reinforce
learning or to extend learning The key elements of the dimension include the ability and

disposition of teachers to

« monitor learning and development through observations of students’ general
performance and reactions during lessons

» monitor learning and development through appropnate questioning techniques,

« monitor learning and development through observations of students specific
performances during activites (e g speeches recitals performance tasks and
collaborative tasks)

« monitor learning and development by reviewing work completed by students (e g
homework projects and portfolios)

» use information from monitoring students to adjust the types and sequences of
instructional strategies as needed,
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use information from monitoring students to adjust the pace of lessons, as needed,
use information from monitoring students to provide sufficient and informative
instructional feedback to enhance leaming and development,

provide appropniate and sufficient reviews and summaries of content and skills and
« extend students’ learning and development through appropnate ennchment activites

Competent Performance Description

Competent professional teachers have a thorough understanding of the important
relationship between instruction and assessment. During lessons throughout the school year,
they use a vanety of informal assessment strategies to monstor students’ understanding of
instruction to monttor students® progress toward accomplishing learming and developmental
objectives, and to determine the extent to which the needs of all students are being
addressed The assessment strategies require students to communicate in a vanety of oral,
written, and kinesthetic forms

Competent professional teachers maintain a constant awareness of students’ understanding
and progress through observation and-hstening Dunng explanations demonstrations, and
other presentatons of content teachers observe students’ reactions to information as well as
bisten to students' comments to recognize non-verbal and verbal cues that suggest students
are experencing confusion or difficulty Teachers also observe and listen to students during
instructional activities or assignments that require collaborative interactions or performances
of tasks

Competent professional teachers use appropnate questioning techniques to solicit
information from students during presentations of content and durning instructional activities
and assignments Questions are addressed to a representative cross-section of students
Questions vary in difficulty and level of thinking requised to respond as appropnate for the
students' stage of learming for their ability and developmental levels and for the nature of the
content activites and assignments Students are provided with an appropnate amount of
time to respond and, as needed teachers use appropnate probing techniques such as
rephrasing or giving clues to elicit responses

As appropriate competent professional teachers use a variety of informal performance
assessment strategies to monitor students’ understanding and progress These include non-
written independent and collaborative activities of assignments such as role-playing
recitations musical or athletic performances using mampulatives, and producing products
They also include pernodic written assignments such as essays paper-pencil quizzes
journals, and note-taking

As approprate competent professional teachers use strategies that develop in students the
ability to assess and evaluate their own progress Students are encouraged to identify ther
strengths, as well as areas in which they need improvement. In addition, and as appropnate
teachers develop in students the ability to evaluate other students' opinions and ideas to
offer constructive cntiques of other students’ work and to postively receive peer critiques of
their own opinions 1deas and work

Competent professional teachers use information from informal assessments to enhance
student learning and development As needed by students dunng presentations of content
teachers provide additional explanations and demonstrations of key concepis relationships
and skills New examples along with additional relevant applications of procedures, are
designed to correct misunderstandings or reinforce learning Dunng instructional activities or
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soon after evaluating assignments completed by students, competent professional teachers
provide informative feedback to correct misunderstandings of errors and to enhance or
renforce learning Students who are behind in progress are provided with special assistance
that is effective in accelerating their learning and development

Competent professional teachers adjust the pace of lessons to accommodate the needs of
students When students are easily acquinng knowledge and skills, teachers quicken the
pace to maintain students’ attention and active involvement When students are experiencing
difficulty with concepts and skills teachers slow the pace to provide more time for information
processing and learning Competent professional teachers also use information from mformal
assessments to adjust or provide alternative instructional activities and assignments, as
needed by students

At appropriate times, and as needed by students competent professional teachers provide
informative reviews of knowledge and skills learned by students The reviews actively involve
students in recapping the key elements of content or steps in procedures prior to moving to
other leaming and developmental objectives or instructional umits

Performance Dimension 8
Maintaining an Environment That Promotes Learning

Dimension Descniption

This dimenston covers responsibilities related to creating and maintaining a student-centered
environment that promotes and sustains learning and development. The dimension covers
only those environmental factors that one would reasonably expect teachers to control The
key elements of the dimension include the ability and disposition of teachers to

» create and maintain a physical environment that is engaging and interesting to
students

. create and mamtain an environment that provides an inviting place to leain

« mantain a room arrangement that allows all students to see hear and participate in
instructional events

« promote cooperation teamwork, and respect among students

» convey appropnately high expectations for the general participation and performance of
students,

« convey confidence in their knowledge of the content and skills being learned by
students

« convey confidence in their ability to teach and to assist students in accomplishing
learning and development objectives

. create in students a sense of responsibility for teaching themselves and their peers

« convey respect for the feehings ideas and contributions of students

« convey an understanding of and a sensitivity to the social and cultural backgrounds of
students

« maximize positive and productive interactions with students and

« provide or promote appropriate rewards and incentives for learning and development

Competent Performance Description
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Competent professional teachers understand the important role that a quality physical and
psychological environment plays in faciitating student leaming and development Dunng
lessons throughout the school year, competent professional teachers strive to establish and
maintain a safe and positive environment that encourages and motvates all students to
achieve high levels of success

To the extent possible competent professional teachers create and maintain a physical
environment that provides an inviting and stimulating place to learn Classrooms contamn
displays of educational matenals (€ g, bulletin boards, posters, and examples of student
work) that are of interest to students and relevant to the subject matter and skills being |
learned Available instructional matenals and resources (e g , penodicals, reference books
maps computers, manpulatives art supplies, and athletic equipment) are maintained in
good working condition Potentally hazardous matenals such as lab chemicals are stored
properly for safety Classrooms aré not cluttered to an extent that would impede learning and
desks are arranged so that all students can see, hear and participate in instructional events

Competent professional teachers convey confidence in their ability to teach their subject
matter and are comfortable trying new or alternative instructional strategies as well as
allowing student input and suggestions to guide instructional events They also convey
confidence in their ability to work with heterogeneous groups of students They are
comfortable in providing assistance for students with special needs as well as patent and
poised in teaching students with varying abihty and developmental levels

Competent professional teachers convey an enthusiasm for teaching Their positive
interactions with students comments and mannensms (e g facial expressions, body
language, amimated behavior and pleasure In seeing students succeed) show a genuine
love for working with young people Students are encouraged to be creative as well as tobe
unafraid to explore and expenment with new ideas and skills

Competent professional teachers show an awareness of and sensitivity to indwidual
differences among students as well as their social and cultural backgrounds All students are
equally encouraged to participate leamn and develop and to achieve high levels of success
Competent professional teachers create and maintain an environment in which cooperation
and teamwork is valued and students jearn to respect and appreciate differences among
individuals The beliefs 1deas opinions and other contnbutions of all students are given
thoughtful consideration

Performance Dimension 9
Managing the Classroom

Dimension Description

This dimension COVers responsibilities related to managing student behavior non-
instructional routines transitions between instructional events and instructional matenals and
resources Non-mstructional routines are procedures for handhng important functions that
faciitate efficiency in the classroom (e g taking roli and collecting homework) Transitions
between instructional events are penods of time dunng which teachers and students leave
one actity and prepare for another (e g moving from whole group instruction to learming
centers or cooperative groups) The key elements of the dimension include the ability and
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disposition of teachers to

establish clear and appropnate rules for student behavior;

maintain and enforce rules for student behavior in a fair and consistent manner

use appropnate preventive discipline techniques,

create in students a sense of responsibility for their own behavior

establish appropnate and effective routines for completing essential non-mstructional

tasks,

« manage transitions between instructional events in a manner that mantains a smooth
flow of activity dunng lessons and minimzes loss of instructional time and

« effectively manage instructional matenials, resources and technologies

Competent Performance Descrniption

Competent professional teachers understand that an important key to successful teaching 1s
effectively managing student behavior and classroom events At the beginning of the school
year, competent professional teachers establish a clear set of rules for classroom operations
and student behavior Rules and procedures for completing non-instructional routines
necessary for efficient classroom operations are explained and clarfied for students As
needed routines are rehearsed or practiced to ensure complete understanding Such
routines may include procedures for calling roll collecting or turning m assignments,
obtaning instructional matenals from storage areas and keeping work stations or [ab areas
in order Rules for appropnate classroom behavior and consequences for inappropnate
behavior are presented, clanfied and if possible posted in clear view Rules are appropriate
for the age level of the students and are consistent with school and district policies

Throughout the school year competent professional teachers maintain a sense of order in
the classroom and rminimize loss of instructional tme Transitions between lesson segments
are smooth and efficient Instructional matenals and resources are organized, available, and
easily accessible when needed Non-instructional routines are completed or supervised in a
timely manner and i general the classrocom is charactenzed by a smooth flow of activity
and instruction

Competent professional teachers keep behavioral disruptions to a minimum by maintaining a
constant awareness of classroom events and by using preventive disciphne techniques (eg,
eye contact facial expressions, and proximity) When necessary, class rules and
consequences are enforced so disruptions are not allowed to increase i seventy or
significantly interfere with the mstructional process Rules and consequences are used in a
fair and consistent manner Disciphinary actions focus on the inappropnate behaviors and not
on the students themselves and consequences for viclating rules are consistent with the
seventy of infractions

Performance Dimension 10
Fulfiling Professional Responsibihities Beyond the Classroom

Dimension Descnption

This dimension covers teachers' responsibilities beyond their mdmdual classrooms While
teachers’ primary responsibilities are related to addressing the needs of their students as
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members of the teaching profession, teachers also have responsibilites to broader education
organizations (e g schools and distnicts) which must serve the needs of all leamers in the
community The key elements of the dimension include the ability and disposition of teachers
to

« actvely participate in collegial activities designed to make the entire school a productive
learning environment (e g department and faculty meetings)

« work with teams or committees of educators and other citizens to achieve
organizational goals

« participate in organizations that promote the well-being of students (e ¢ PTA and
School Improvement Councils)

« collaborate with other teachers to plan and provide appropnate learning experiences for
students

« establish cooperative and productive relationships with other student-onented
professionals in the school or distnct (e g, hbranians media-specialists counselors
social workers and nurses),

« support extracurncular activities that contribute to the overall learning and development
of students (e g , clubs, student councils, athletics, and cultural/artistic events),

« establish respectful and productive relationships with parents and/or guardians of
students,

» establish productive relationships with agencies businesses and community groups
that promote the well-being of students and

« actively seek out and participate in activities which will promote thewr continued growth
as professionals

Competent Performance Description

Beyond their individual classrooms teachers practice their profession within the contexts of
schools school distncts and entre communities All of these organizations have goals
objectives, and concems for the education and well-being of young people Accordingly
competent professional teachers serve as advocates for students beyond the classroom and
remain actively involved in and supportive of these broader missions

Within the contexts of their schools and distncts competent professional teachers work with
peers to coordinate planning instruction, and assessment They are open to and appreciative
of advice from colleagues as well as willing to provide suggestions and assistance to others
when requested They establish positive and productive relationstups with other student-
onented professionals (e g counselors hbranans curnculum speciahsts and nurses) and
seek their advice and assistance in attempting to address the needs of students Competent
professional teachers also participate in collegial achvities for the purpose of making the
entire school a positive and productive learning environment for students They regularly
attend and contribute to departmental meetings faculty meetings and strategic planning
sessions They also actively support the efforts of organizations such as the parentiteacher
groups and school improvement councils In addition to the extent possible competent
professional teachers actively support extra-curricular activities that contrnibute to the overall
learning and development of students (e g, academic clubs student council athletics and
cultural/artistic events) Competent professional teachers are also aware that they work within
organizations that have standard rules and procedures for completing vanous administrative
tasks They abide by these rules and complete any required tasks in a imely and effective
manner

Within the context of their communities competent professional teachers establish positive
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and productive relationships with the parents or guardians of their students As needed they
communicate with parents and guardians about students’ progress and offer advice for
supporting students’ learning and development at home They aiso listen to and to the extent
possible address parents’ and guardians’ concerns Competent professional teachers serve
as advocates for students in relationships with other agencies businesses, and community
groups that support and promote the well-being of young people

Competent professional teachers value opportunities for professtonal growth and strive to
learn new ways to improve their effectiveness in serving the educational needs of young

people They regularly participate in and contnbute to staff development activities offered by
their schools and distnicts
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Descriptions of Certificates Required In South Carolina

Certificates that meet the highly qualified
certificate requirement

Initial

Issued to graduates of teacher education programs
who have passed the required Praxis I content area
exam(s)

Critical Need

Issued to participants in the Program for Aiternative
Certification (PACE) who have passed the required
Praxis 11 content area exam(s) and participated in the
preservice institute

Professional

Currently issued to teachers with three years of public
school experience who have passed the Principles of
Learning and Teaching and successfully completed
the induction program and the formal evaluation of
ADEPT Regular/Grade A certificates Issued to some
teachers prior to 1970 are the equivalent to the
current professional certificate
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Certificates that do not meet the highly qualified
certification requirement

Out-of-State Temporary

Issued te teachers from other states who have not
taken or passed the required Praxis II content area
exam(s) This type of certificate is issued for one
academic year

Transitional i
Issued to graduates of teacher education programs
who have not passed the required Praxis I1 content '
area exam(s) This type of certificate is Issued for one

academic year

Temporary Proviso

Allows an out of state teacher or a recent graduate of
a teacher education program who has not passed the
required Praxis exams to renew their temporary or
transitional certificate for two additional times

Interim

Issued to participants in the Program for Alternative

Certification (PACE) who have not passed the required

Praxis 1 content area exam(s) and/or have not

participated In the preservice Institute This type of

certificate Is Issued for twelve months \

Out-of-field Permit
Issued to a certified teacher who has 12 hours in an
additional area of certification to allow him/her to

PLAINTIFF'S
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teach out of thelr fleld of preparation Renewed by
taking six hours per year and/or the required Praxis 11
content area exam(s)

Permit Proviso

Allows a teacher with an out of field permit who has
not taken the required six hours or the Praxis [1
content area exam(s) to renew thelr out of fleld
permit for two additional times

Special Subject

Issued to indlviduals who have expertise In a subject
taught in the public schools 1t is renewed at the
request of the school district

Graded/Regular

Issued to teachers who made a grade of B,C, or D on
the NTE or to teachers who did not take or pass a
specialty area exam Discontinued Issuing this type of
certificate in 1971

Warrant

Issued to teachers who did not pass the required
teaching exams or who did not have the required
professional education courses Discontinued issuing
this type of certificate In 1976

Certification | Education | Title I} _NCLB | ADEPT | Recognition | Troops to Teachers | Teacher Advancement
Contact Us | About Us | Search { Links
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09,16/03 13 56 FAX 8437228700 NELSON MULLINS
< X
South Carolina
Teacher Salary Ranges
2003 04
Years of Bachelors | Bachelors + | Masters Masters + | Dcctorate
Experience 18 30
0 $25 184 - $26 317 - $28 836 - $31 354 $33873
$29 468 ' $30793 ' 333741 $36 687 $ .0 634
5 ' 828°F99- | $20768- | $32613 $35 132 - $33910 -
‘ _ I $33 358 $34831 ' $38 160 $41 107 $:5528
10 $31 984 - $33243- | $363091- $38,910 - $43 947 -
$37,424 $38 897 $42 581 $45 528 $r1 422
15 335 434 - $36 633 - $40 169 $42 687 - $43984 -
$41,460 $42,934 $47 001 $49 948 $¢7 315
22 $38 697- $40 021- $43 806 - $46 453 $53,600 -
$46 343 $47 848 $52 348 $55 426 $€4 398
Allendale
™ Yearc of . Bachelors | Bachelors | Masters | Masters | Doctorate ;
Experience + 18 + 30
O $25 949 $27000 | 329625 | $32159 | $34 695
! 5 $29 295 $30562 ; $33,427 | $35962 , $39765
10 $32 793 $34060 ! 537229 | $39765 | $44 834
15 | $36266 | $37533 | $41032 | $43566 | $49,904
[ 22 ] $39550 , 540883 | $44692 | $47,356 | $54550
Dilion 2 ’
Years of l Bachelors | Bachelors | Masters | Masters | Doctorate |
Expenence +18 1 *+30
| 0 $25 349 $26490 ! $29675 ' $31559 ' $34 096
{5 $28,695 $29962 | $32827 , $353562 | $39 165
I 10 __$32193 $33460 | $36629 | $39165 | 544234
Lr 15 $35 005 $36933 , $40,432 $42,966 $49,304
* 22 $38,960 $40283 | $44092 | 346756 | $53 950
Florence 4
Years of Bachelors ! Bachelors | Masters { Masters | Doctorate
Expenence +18 + 30
0 $26 594 $27 735 S30 270 $32 804 $35,340
I 5 $2¢ 195 $30 462 §33 327 $35 862 339 665
10 $32803 : $3305) ' 337129 $39665 | $44,734
: 15 $36,18% | Ssr4a33  $40532 , $43 456 $40 804
| 2?2 330257 | S4L o3 | $44 592 | $47256 , $54 450

acp 1R 2P 14 0P

REC030282

PLAINTIFF S
EXHIBIT

(o138

Ba3722€720

PAGE @2

PLT 6138



NELSON MULLINS

@oo3

0916703 13 56 FAX 8337228700
< |
Hampton 2
Years of | Bachelors | Bachelors | Masters | Masters | Doctorate
Experience +18 + 30
0 $27 123 $28 344 $31 057 | $33 768 $36 482
5 $30,704 $32,059 $35125 | $37837 $41 907
10 $34 447 $35 802 $39 193 | $41 907 $47 330
: 15 $38,163 $39,518 343262 | $45974 $52 755
J 22 $41 677 $43103 } $47 178 | $50 029 $57 727
_Jasper
Years of | Bachelors | Bachelors | Masters | Masters | Doctorate
Experience +18 + 30
0 $27 032 , 328226 $30880 | $33532 $36,185
5 $30,534 $31 860 $34 859 | $37512 $41 482
10 $34 195 $35,521 $38 838 | $41 492 $46 797
15 $37 831 $39 156 §42 818 $45471 | $52104
22 $41,783 $43,157 | $47,178 , $49957 | $57 782
Lee
[ Years of Bachelors ' Bachelors | Masters | Masters | Doclorate
' Expenence + 18 + 30
0 $25 649 $26 790 $29 325 | $31 859 $34 395
5 $28 995 $30 262 $33127 | $35662 $39 465
110 $32,493 $33,760 $36929 | $39465 | $44534
e 15 $35966 | S37,233 | 340732 | $43266 | 549604
[ 22 $39350 | $40683 | $444982 | $47,156 $54 350
Marion 7
Years of | Bachelors | Bachelors | Masters | Masters ] Doctorate
Experence + 18 + 30
0 ] 525 348 $26 480 $29 025 $31 559 $34 095
5 ' $28 695 $29,962 $32827 | $35362 $39 165
10 7 $32183 $33 460 $36 629 | $39 165 $44 234
15 i1 $35666 $36935 | $48432 $42 966 $48 304
22 | $38850 $40 703 $44 092 | %46 756 $53 950
Orangeburg 3
Years of | Bachelors ! Bachelors | Masters | Masters | Doctorate
Experience +18 | +30
0 $27 867 $29 121 $31808 | $34 694 $37 482
| 5 $31 545 $32 938 $36 088 | $38 875 343 055
| 10 $35 391 336 784 1 540,267 ! $43 055 348 628
i 15 | 333203 | $40022 ' 342143  $47234 554 202
22 $4281y | $447284 1 $48472 | $51400 | $52 309
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THE SOUTH CAROLINA TEACHER LOAN PROGRAM
Annual Review
2001-2003

The Teacher Qualty Act of 2000 provides that the South Carohna Education Oversight
Committee shall review the [SC Teacher] loan program annually and report to the General
Assembly (§59 26-20 (j) SC Code of Laws of 1976 as amended )

The nihal review of the program covenng the years 1984 2001 was issued in May 2002 and
covered four areas (1) described the program histoncally (2) described the applicant and
recipient populations (3) examined the repayment patterns and (4) examined the degree to
which teacher loan recipients are represented in SC s active teaching force The findings and
recommendations of the initial review were
Findings
1 The Teacher Loan Program is fulfiling the statutory mission to attract individuals into the
teaching profession and into areas of cntical need
2 The Student Loan Corporation has managed the program and the assets of the program
well
3 Approximately half of the loan recipients teach at least a minimum number of years to repay
the loans
The number of areas of cntical need has increased since the inception of the program
5 The vast majonty of loan recipients are white females
The collection of and sharning of data among the various partners m the program could be
improved
Recommendations

1 There needs to be better communication and shanng of data among the vanous partners of
the program

2 Addtional data on why individuals who receive the loans but do not teach need to be
coliected

3 vigorous recruitment of African Amencans and males into the program 1s needed
The impact on the program from South Carolina s multiple scholarship options needs to be
studied

5 Data on whether loan recipients teach in rural critical needs schools versus urban cntical
needs schools need to be collected and studied

6 The General Assembly should develop long range goals and objectives for the Teacher

Loan Program
2
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In keeping with the recommendations from the initial review the review of the Teacher Loan
Program (TLP) for the last two fiscal years focused on the following questions

1 How did the statistics of the last two fiscal years compare to previous years?

2 Where geographically did the teachers whose loans were being canceled dunng the last

two fiscal years teach and in what cntical need subject areas?
3 What connection did the recipients of the TLP have with the Life Scholarship Program?
4 How can the TLP contnbute to the Technical Assistance programs that are part of the
Accountability System?

Prior to the completion of the review for the 2001-2002 school year the present study was
expanded to include the 2002-2003 school year and move the report date from May to
September in an effort to bning the review in hne with the budget development process Thus
this study will cover two years Subsequent studies should cover only one year
Summary of the Teacher Loan Program
The Teacher Loan Program 1s established within the Education Improvement Act of 1984 The
program is intended to provide loans enabling qualified state residents to attend public or pnvate
colleges and universities for the purpose of becoming certified teachers employed In areas of
cntical need Cntical need 1s defined as either a cntical geographic or certification area in
accordance with actions of the State Board of Education A percentage of the loan 1s cancelled
by fulfillment of the teaching requirement The Teacher Loan Program is exemplary of
programs offered in almost every state and 1s hnked histoncally to similar efforts by the federal
government A summary of programs in other states is presented in Appendix A The South
Carolina Student Loan Corporation (SLC) administers the program The SLC Is a pnvate entity

that administers several federal loan programs

With funds from the Education Improvement Act Trust Fund the General Assembly has
appropnated monies to support the loan program in the amounts shown in Table 1 Data in the
table also include the administrative costs of the program and the amount of funds receved

from repayments
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SC Teacher Loan Program_Revenues and Loans Over Time

Table 1

Year Appropnation Legistatively Revolving Total Dollars | Administrative Percent of Amount
Mandated Funds from Avatlable Costs Total Dollars {oaned
Transfers Repayments Spenton
Administrabon
1984-85 1 500 000 0 0 1500 000 124 033 83 300 000
1985 86 1.250,000 0 0 1,250,000 71214 57 1,008 115
1986-87 1943 059 75000 0 1,943 059 84 376 43 1776 234
1987-88 2,225,000 75,000 100 000 2,325 000 98,976 43 2 277,402
1988-89 2925 000 75000 350 000 3275000 126 941 38 2 889 955
1989 90 3300,000 0 300 000 3 600,000 154 927 43 3284632
1990 9% 4 600,000 1.000,000 300,000 4,900,000 210,741 43 3978476
1991 92 4 600 000 1,000,000 900,000 5,500,000 217,981 40 4,350 908
1992 93 4775000 1175000 1350 060 6 125 000 248703 41 4628 259
1993 94 4775000 1,175,000 1,350,000 6,125,000 254,398 42 4 805,391
1994 95 5016 250 1233750 1135000 6151250 272 260 44 4761397
1995 96 3,016 250 0 1.885,000 4901 000 219058 45 3,999,053
1996 97 3016 250 0 1108 500 4124 500 222 551 54 3936538
1997 98 3016,250 0 2 067,000 5083 000 248704 49 4393679
1998 99 3016 250 1 000 000 2 565 000 4,581 250 295790 65 4423 446
1999 2000 3 016,250 1,000,000 2 550,000 4,566,250 272,115 50 4,240 693
2000 2001 3916 250 0 3000 000 6 916 250 279 800 41 5 556 854
2001 2002 3,016 250 145,216 3,265 000 6,136,034 321,058 52 5815382
2002 2003 2863 826 144 471 2950 000 5 669 355 346 601 61 5332 946
2003 2004 2 863 826 g 3000 000 5863 826

Source  SC Student Loan Corporation 1995 2003  See Appendix B for explanation of transfers  md-year budget cuts

To be eligible for a teacher loan the applicant must be (1) a United States ciizen (2) a resident
of South Carolina (3) enrolled in good standing at an accredited public or pnivate college or
university on at least a half ime basis and (4) enrolled In a program of teacher education or
have expressed an intent to enroll in such a program (SC SLC 2001) Loans are made to
ehgible apphcants who have not defaulted on any other student loan  The academic cntena
specify that entenng freshmen must be in the top 40 percent of therr high school graduating
class and have an SAT or ACT score equal to or greater than the SC average for the year of
graduation from high school or the most recent year for which data are avallable Enrolled
undergraduate students including enrolled college freshmen must have taken and passed the
Praxis Il (which replaced the SC Educator Entrance Examination (EEE)) and have a cumulative
grade point average of at least 275 on a 40 scale Entenng graduate students must have at
least an undergraduate grade point average of 2 75 on a 4 0 scale Graduate students who
have completed at least one term must have a grade point average of 35 or better on 2 40
scale and must be seeking intial certification in a cnitical subject area if the apphcant already

holds a teaching certificate

in 2001 the General Assembly approved and funded an additional appropnation of $2 000 000
from the General Fund for the Career Changers program Participants in the South Carolina
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Program for Alternative Certification for Educators (PACE) also are eligible to receive loans from
these funds to support completion of the courses required for certification This program 1s
designed to recruit individuals who have possessed a baccalaureate degree for at least three
years or are instructional assistants in the SC public school system and have been employed on
a full-tme basis for a minimum of three years (or the part-ime equivalent of three years) The
budget for the Career Changers was reduced in 2002 2003 to $1 659 800 but the appropniation
was mcreased to $1 814 933 for 2003-2004 The Career Changers program will be included in
the review beginning with the 2003-2004 annual review after the receipt of three years of data

The amount of loan awarded vanes depending upon student status College freshmen and
sophomores may borrow up to $2 500 per year Juniors seniors and graduate students may
borrow up to $5 000 per year PACE participants may borrow up to $1 000 per year not to
exceed an aggregate maximum of $5 000 Career Changers may borrow up to $15 000 per

year and up to an aggregate maximum of $60 000

Loans may be cancelled by fulfilhing teaching requirements or repayments Loans may be
cancelled at the rate of 20 percent or $3 000 whichever 1s greater for each full year of teaching
In a cntical subject or cntical geographic school within South Carohna Should the recipient
teach both in a cnhcal subject and a cntical geographic school the loan i1s cancefled at the rate
of 33 percent or $5 000 whichever i1s greater If the recipient chooses to repay the loan the
payment schedule includes an interest rate that s set 2 percent higher than the federal Stafford

loans but the rate 1s not to exceed 10 25 percent

The General Assembly assigned the duty of defining the cntical need areas to the State Board
of Education in the Education Improvement Act Areas of cntical need shall inciude both rural
areas and areas of teacher certfication and shall be defined annually for that purpose by the
State Board of Education Beginning in the fall of 1984 the State Board of Education has
defined the certification and geographic areas considered cntical and subsequently those
teaching assignments elgible for cancellation Only two subject areas — mathematics and
science were designated cntical dunng the early years of the programs but recent teacher
shortages have expanded the number of certification areas To determine the subject areas
the South Carolina Center for Teacher Recruitment conducts a Supply and Demand Survey of
all 85 South Carolna school distncts  Beginning in 2002-2203 subject areas with twenty
percent or higher vacancy and/or are filled with candidates who are not fully certified in the
subject area are designated cntical need The certification areas designated cntical for 2001-
2002 mncludes
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Art » Guidances

Business Education ¢ Industnal Technology

Early Childhood Education « Mathematcs

Elementary Education o Meda Specialist
Enghsh/Language Arts » Science

Family and Consumer Science o Special Education (all areas)
Foreign Languages (Spanish French

and Latin)

in December 2001 the State Board of Education approved a new hst for 2002-2003 ehminating
Early Childhood Education and Elementary Education as cntical subjecl areas and adding
Music The categones remain the same for 2003-2004

The State Board of Education considers multiple factors in designating rural cntical geographic
areas These cntena include the following degree of wealth distance from shopping and
entertainment centers and faculty tumover In 1984-85 69 of the 91 school distncts qualified
as cntcal geographic distncts  Over the lfe of the program the designation of cntical
geographic area has changed In 1994 schools 1n urban distncts that had one of the fifteen
highest average teacher tumover rates over the previous three years were as designated cnhcal
geographic need schools The most recent information identifies the followng fifteen distncts
with the highest teacher turnover in alphabetical order Laurens 55 Is new to the hst for 2003~
2004 replacing Clarendon 1 The remainder of the list has been steady the last three years

Allendale Florence 4 Lexington 4
Anderson 3 Hampton 2 Manon 7
Bamberg 2 Jasper McCormick
Barnwell 29 Laurens 55 Richland 1
Florence 3 Lee Saluda

At the beginning of the 2000-2001 school year the State Board of Education adopted the
crtenia established for the federally funded Perkins Loan Program as the cntena for determining
cntical need schools The Perkins Loan Program uses free and reduced lunch figures to
determine schools eligible for loan forgiveness For 2002 2003 124 schools were added to list
on the basis of free and reduced lunch and eligibility for Medicaid For the 2002-2003 and
2003 2004 school years 993 of the 1115 or South Carohina public schools (89%) will quaify for

cntical geographic need

The change in how schools are designated cntical geographic needs schools severely
hampered the attempt to determine where geographically the teachers whose loans were being
canceled dunng the previous two fiscal years were teaching and n what cntical need subject
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areas The process of matching the data files from the TLP to the Professional Certffication files
from the South Carolina Department of Education became too cumbersome to complete the
question as onginally formed Instead the question has been revised and will become a part of
the study of the TLP for the 2003-2004 fiscal year The new research question will focus on
individual teachers and their migration pattem dunng and after the repayment or cancellation of
the loan  Of utmost interest is whether the TLP 1s providing long term solutions to staffing in
cntical geographic need schools or whether teachers are staying in the scheols just long enough
to completely cancel therr loan If the teachers are moving at the end of the cancellation penod
or migrating from school to school on a frequent basis then the TLP i1s not meeting one of the
goals of the program to help solve the staffing needs of cntical geographic need schools on a

stable basis

Update on Applicant Populations

Dunng the first ten years of the Teacher Loan Program 11 387 individuals received a loan
through the Teacher Loan Program (duplicated count SLC) Specific demographic information
1s not available for these recipients but information on applicants since 19984-1995 is available
Those records were reviewed to gain an understanding of who applied for and who received the
teacher loans Since 1994-95 the SLC received 16,687 applications for the Teacher Loan
Program The number of applicants i1s a duplicated count as one applicant could have appled
for loans in multiple years Of the 16 687 applications 66 6 percent were approved 26 percent
were demied and 7 4 percent cancelled the application Applications generally were denied for
falure to meet the academic grade point critena (47 3 percent) or for having not passed the
EEE or Praxis il (17 3 percent) The data presented in Table 2 indicates some applications in
1894 95 1995 96 2001-02 and 2002-03 were dented because of inadequate funds available for
the program (approximately 10 to 24 percent the first two years but less than seven percent the

last two years )

Table 2
Agghca ion Status of Apphcants 1994 95 through 2002-03
Year Total Approv ippilcatmn enie eason for Denial
Applied* (%) Cancelled # %) Credit Academic | NoEEE | Other™™ | Inadequate |
{%) Problem Reason Praxis loan funds

199495 2242 T416 (632 176 {78) | 650 (29 48 247 69 22 2
1995 96 2024 986 (4B 7 176 (87) | B62 (426 8 228 1% 20 450
1996 97 1446 982 (678 118 (82) | 346 (239 5 262 Eil 28
1997 98 1545 T117{723 T8 (77} | 309 (20 3 201 63 42 ]
1998 99 1,569 T138(725 128 {82) | 303 {193 10 182 54 57 R
1999-00 1532 1121732 85 (55) | 376 (213 6 206 63 45
2000-01 2028 1495(738 112 (55) | 420 (207 16 244 80 74
2001-02 2257 1536 (663 106 (47) 1 655(285 8 312 122 96 1577
200203 2004 1332 (665 110 {55 562 (28 3 219 139 73 176
TOTAL 16 687 11123(66 6 914 (74) | 4433 (26) | 107 (24) | 2096 (473) | 768(173) | 447(101} | 1013 (228) |
1995 2003

*This is a duplicaled count of individuals because the same individuals may apply for loans in multiple years

* Other reasons include (1) not a SC resident, (2) enroliment less than half time (3) inehgible critical area (4) not
seeking inimal certification and (5) received the maximum annual and/or cumulative loan
Source  SC Student Loan Corporation 1995-2003
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Applicants for the program remain overwhelmingly white and/or female However the
percentage of students failing to report their gender and/or race has increased over the past few
years atrend that many institutions of hugher leaming have expenenced as well The
percentage of male applicants decreased the last two years and overall has decreased dunng

the last two years from fifteen per cent to fourteen percent

Table 3
Distribution of Apphlicants to the Teacher Loan Program by Gender
1994-95 through 2002 2003

ear | Number Gender

Applied Male Female Unknown
% 1T # (%] ¥
190405 | 2047 | 246 | 11 [ 1476 [B6] 520

199596 | 2,024 305 15171682 84 27
1996 97 | 1446 195 371189182 62

99 1545 247 16 11241 [ 80 LY
1998 99| 1569 261 12718 4
1995-00 | 1532 263 fr{1212779 57

00001 | 2028 299 1511628 180 101
200102 | 2297 288 13 11768 177 240
200203 § 2004 246 12 11599 | 80 159
TOTAL | 16687 | 2350 1 [13073]78F 1264

Source™ SC Student Loan Corporation 1995- 2003

-~ X
ooa:c,m.:-waa—rwﬁ

Neither the program enabling legisiation nor related regulations establishes a program objective
addressing different demographic groups  Twice, however money from the program was
earmarked for minonty recruitment  From 1986-87 through 1988-89 $75 000 was earmarked
for South Carolina State University to recrut minonty students And in 1995-96 a proviso set
aside up to $5 000 00 per distnct for qualified minonty students Neither recruitment program
appears to have impacted the Teacher Loan Program South Carolina State University receives
a separate allocation for minonty student recrutment The aliocation was $467 000 in 2002-

2003
Table 4

Distnbution of Applicants to the Teacher Loan Program by Race/Ethmicity
1994 95 through 2002-2003

Year Number nicity
Applied | Rfrican American Other White Unknown
# % # 1% # % # %
1994 95 2242 210 g 20 |1 1580 | 70 432 9
1985 96 2024 271 BT 3 2 Teed | 82 58 3
1996-97 1446 236 1 14 1 1115 |77 81 6
1997 98 1545 258 71 12 |1 1195 177 80 5
1598 99 1569 301 19 9 1 1193 |76 66 4
1993-00 1532 278 18 14 ] 7164 |76 76 5
2000-01 2028 310 BT 5 11 1555 177 138 7
2001 02 2297 361 ] 15 1 1630 | 71 291 13
2002-03 2004 280 147 14 1 1506 |75 204 10
OTAL 16 687 2505 51 154 [ 1] 12602 | 76| 1426 [ 8
Source  SC Sludent Loan Corporation 7995 2003
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The TLP continues to appeal overwhelmingly to undergraduate apphcants Table 5 showcases
applicant patterns by academic status Although only 20 percent of program participants are
freshmen consistently 60 percent are contnuing undergraduates This may reflect that
students are more wiling to commit to a professional program after their imtial year of post-
secondary education Another factor could be that many freshmen do not commit to any major
interviews with potential graduate student loan applicants identified a hesitancy to participate in
the program because they were uncertain about where they might be ving after completing

therr degrees (due to marnage or impending marnage)
Table §

Distnibution of Apphcants to the Teacher Loan Program by Academic Leve| Status
1994-95 through 2002-2003

Year | Number Academic Leve} Status

Applied Freshman Continuing Undergrad [1 ! Semester Graduate{Continuing Graduate|  Unknown

# % # % # % # % # %

199495 |1 2242 491 22 1403 60 76 3 171 8 101 5
199596 | 2024 435 21 1280 60 92 4 155 8 62 3
1996 97 | 1446 261 18 897 60 73 10 164 11 51 4
1997 98 | 1545 272 18 876 60 138 10 202 13 57 4
199899 | 1569 295 19 856 60 146 10 224 14 48 3
198300 | 1532 331 22 863 60 135 10 196 13 7 <1
200001 | 2028 440 22 1087 50 194 10 300 15 7 1
200102 | 2297 545 24 1,241 54 215 9 291 13 5 <1
200203 { 2004 336 17 1183 59 205 10 277 14 3 <1
TOTAL | 16 687 3406 20 9686 58 1274 8 1980 12 341 2

Source SC Student Loan Corporation 1995-2003

The Center for Educator Recrutment Retenton and Advancement of South Carolna
(CERRA) formerly the SC Center for Teacher Recrutment coordinates the Teacher Cadet
Program a program to interest high school students in the teaching profession Participants in
the program account for shghtly more than one third of TLP applicants As reported by CERRA
the mission of the Teacher Cadet Program is to encourage academically talented or capable
students who possess exemplary interpersonal and leadership skills to consider teaching as a
career An important secondary goal of the program is to provide these talented future
community leaders with insights about teaching and school so that they will be civic advocates
of education ® In 2001 2002 the program was in 144 South Carolina high schools and enrolied
2 278 academically talented high school juniors and sentors  In 2002-2003 2 302 students were
enrolled in Teacher Cadet in 140 schools CERRA reported that for the 2002 2003 school year
they were able to recruit one new school to the program revive he program at six additional
schools but lost the program at eleven schools due to staffing 1ssues connected to budget

constraints  Teacher Cadets must have at least a 3 0 average in a college preparatory
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curnculum be recommended in wnting by five teachers and submit an essay on why he/she
wants to participate in the class (CERRA 2003)

Table 6

Distribution of Applicants to the Teacher Loan Program by Teacher Cadet Program Participation
1994-95 through 2002-2003

Year MNumber Teacher %  Not % UNKN % )
Applied Cadets Teacher OWN
Cadets
199495 2242 761 34 1348 60 133
1995-96 2024 751 37 1203 59 70
1996-97 1446 537 37 864 60 45
1997 98 1545 545 35 946 61 54
199899 1569 577 37 939 60 53
1988 00 1532 560 37 B9 S8 76
2000-01 2028 685 34 1245 61 98
200102 2297 773 34 1289 60 155
200203 2004 127 36 1209 60 68
TOTAL 16687 4416 36 7441 60 752
Source SC Student Loan Corporation 1995-2003

o W N NNW B WWo

Other factors continue to Influence who applies for a Teacher Loan interviews with staff
members of the Commission on Higher Education and former education majors people famiiar
with college admissions and financial aid procedures indicate that financial aid officers focus on
finding students grant opportunities before pursuing loans Obviously a grant of money is better
for a student than taking out a loan but by steering students away from the Teacher Loan
Program financial aid officers may be affecting the number of students who become teachers
Another factor affecting apphcations from enroling freshmen 1s that many high school guidance
counselors do not know about and/or do not tell graduating seniors about the Teacher Loan
Program More often than not students learn about the Teacher Loan Program through the
schools of education at their institutions of higher learning after they have started taking

education classes

One important factor with the potental to influence the‘ application pool for the TLP 1s the
economy and the budget situation of the institubons of higher learning Applications increased
thirteen percent from 2000 01 to 2001-2002 The spnng of 2001 saw a five percent budget cut
by the state and the state supported instituions of higher learmning raised therr tuiion The
increase came late in the financial planning process for many students and therefore more
students may have apphed for the loans The budget expectations and impending tustion
increases were expected by students for the 2002 03 school year and the rate of apphcations

returned to the same virtual rate as 2000-01
10
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An issue raised in the Intial Annual Review in May 2002 was whether the newly created
scholarship programs for colleges and universities in the state were adversely affecting the TLP
The four scholarship programs in question include the Teaching Fellows Program created in
1999 to recruit up to 200 high achieving high school seniors each year into teaching the
Palmetto Fellows Program the Life Scholarships and the Hope Scholarships

Students who receive a Teaching Fellows award go through a rnigorous selection process and
are awarded up to $6000 per year as long as they continue to meet minimum cntena
Recipients agree to teach in South Carolina at least one year for each year they receive an
award and they sign a promissory note that requires repayment of the scholarship shoulid they
notteach In addition to being an award instead of a loan the Teaching Fellows Program differs
from the Teacher Loan Program in that recipients do not have to commut to teaching in a cntical
need subject or geographic area to receive the award

The Palmetto Fellows Program and the Life Scholarships both award students scholarships
based on academic achievement but neither has any direct connection to teacher recruitment
Palmetto Fellows meet ngorous selection cntena to receive an award of up to $6 700 per year
depending on available funding Students keep their awards as long as they maintain mimmum
requirements Recipients of Life Scholarships a program created in 1998 receive up to $5 000
per year depending on available funding and tution at the receiving institution The $5 000
award includes $300 for books and $4 700 towards tuiion Students are eligible to receve a
Life Scholarship if they meet two of three critena 1 100 or better on the SAT a 3 00 grade point
average and/or rank in the top 30% of their graduating class Students may not receive both a
Palmetto Fellows and Life Scholarship at the same time but they may receive a Teaching
Fellows award simultaneously Hope Scholarships created by the legislature in 2001 are
presented to students who do not qualify for the Life Scholarships and are good for the

freshman year only The program has no direct connection to teacher recruitment

Concern was raised in the previous report about whether these scholarship programs directed
students away from the teaching profession Working with the Commission on Higher
Education the Student Loan Corporation and the South Carohna Department of Education
specific data files from the three organizations were merged and cross-referenced to determine
how the scholarship programs were interacting with the TLP and affecting the teaching pool
Table 7 shows the number of teachers in South Carolhna over the last five years who have
participated n either the Hope Life or Palmetio Fellows programs There have been no
graduates of the Teaching Fellows Program yet the first class will be the class of 2004 Nor
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have there been any graduates of the Hope Scholarship program The merged data found 503
recipients of the Life Scholarship teaching in South Carolina pubhc schools in 2002-03 and two
Paimetto Fellows recipients Considenng the short time the Life Scholarship program has been

n place the number I1s impressive and encouraging The Life Scholarships are awarded only to

South Carolina residents and are awarded to high achieving students thus the state is keeping

some of its brightest students in state and they are entenng the field of education The Palmetto

Feliows numbers are not as encouraging but perhaps the number will increase in the future
Table 7
Loan Recipients serving in South Carohna schools in 2002-03 matched with the Scholarship file

Scholarship CAT_CODES 1998 1999 2000 2001 2002 | Grand Total
LIFE Pubhic Senior Inst 259 205 138 75 1 678
Reg Campuses of USC 7 3 10
Technical Colleges 11 11
Independent Senior Inst 132 98 63 34 327
Palmetio Fellows Public Senior inst 2 2
Grand Total 409 306 201 111 1 1028

Another 1ssue raised by the creation of the programs revolved around how many students in

each program were majonng in education

recipients each year that declared as Education majors

Table 8A shows the number of scholarships
It1s a duplicated count and it should be

remembered that students can lose and regain their scholarships based on academuc

performance
Table 8A
Students that received scholarships for each fall term
and had declared an Education Major
Scholarship 1998 1999 2000 2001 2002 | Grand Total
Hope 298 298
LIFE 1051 1255 1225 2144 2659 8334
Palmetio Fellows 154 179 333
Total 1051 1255 1225 2298 3136 8 965
Table 8B
Number of Scholarships Recipients
Scholarship 1998 1999 2000 2001 2002 | Grand Total
Hope 2082 2082
LIFE 14618 | 16374 | 16560 | 19464 | 23315 90 331
Palmetto Fellows 2606 2914 5 520
Total 14618 | 16374 | 16560 | 22070 | 28311 87 933

Source Commussion on Higher Educanon 2003

REC030295
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In the first year of the Life Scholarships 7 4 percent of the recipients declared as Education
majors The next year the percentage increased shghtly then fell again in 2000 but over the
last two years has grown to over 11 4 percent The percentage of the first recipients of the
Hope Scholarships was even greater at 14 3 percent though the percentage of the recipients of
the Paimetto Fellows has remamned steady for the two years data was available at around 6
plercent Though the number of student scholarship recipients majonng i Education s
encouraging the fact remains that the 3 136 candidates even with the 1 332 TLP recipients will

not provide enough new classroom teachers to meet the needs of South Carolina

One positive trend about TLP loan applicants may be attnbuted to the vanous scholarships
programs a significant increase in the average SAT score for loan applicants As stated above
applicants for the TLP are required to have an SAT or ACT score equal to or greater than the
SC average for the year of graduation from high school or the most recent year for which data
are available Concern over many of South Carolina s bnghtest students to schools outside the
state was one reason for the creation of the vanous scholarship programs yet it was unknown
whether the scholarships would adversely affect who apphed and received loans through the
TLP specifically would the SAT scores of TLP recipients increase decrease of reman
stagnant As Table 9 shows the average SAT score for TLP applicants has increased from
shghtly over 961 in 1998 1999 to over 1024 in 2002 2003 This last average score is above the
national SAT average for 2002 Perhaps the loan program s benefiting from the scholarship

programs by keeping the better students in state keeping them in state to work wiil be a greater

challenge
Tabte 9
Average SAT Scores of Loan Apphcants
ACAD YR 1998-99 1999-00 2000 01 2001 02 2002 03 Average
Average SAT score 961 1 860 9 9713 997 9 1024 1 986 3

Repayment Patterns

The Teacher Loan Program allows recipients to have their loans cancelled by teaching or to
repay the loan through monthly payments with mterest In the Iniial Review of the TLP
repayment data indicated that about half of the loan recipients repay therr loan in monthly
payments more than 30 percent are canceling by fulfilling the teaching requirements while about
10 percent of them are using a combination of teaching and monthly payments These repayment
patterns continued through the 2002 2003 fiscal year In the future this area of interest should be
researched more fully to determine why the people who end are repaying the loan through
monthly payments did not enter the teaching field or taught at a school that did not qualify for

cancellation status
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Loan Recipients Who Serve Currently in SC Pubhic Schools

After merging of the data files from Student Loan Corporation (SLC) and State Department of
Education (SDE) 3 826 loan recipients between the years of 1994-1995 and 2002-2003 were
identified as serving in the South Carolina public school system n Fall 2002 Among the 3 826
individuals 86 9 percent are female 11 1 percent male and 2 percent are unknown About 82
percent of them are Caucasians 12 percent African Amencans and 6 percent Astan Hispanic
American indian or unknown  More than one quarter of them (1 217) were in the process of
paying back the loan by teaching about 40 percent of them (1 802) aiready had their loans

cancelled by fulfilhng the teaching requirements

Table 10

Loan Recipients in South Carohna Schools by Gender and Ethmicity

Gender Number Percent
Male 426 111
Female 3,324 869
Unknown 76 20
Ethnicity

African Amernican 478 125
Caucasian 3,153 824
Asian 9 024
Hispanic 16 042
Unknown 168 439
Total 3826

Another 1 040 loan recipients who received loans prior to 1994-1995 were stll teaching in South

Carobina public schools

Table 11
Loan Status of Recipients in South Carohkna Schools as of 2002-2003
Loan Status Code [ Loan Status Number Percent

D10 In school deferment i 002
D15 In school deferment/First loan after 701733 3 006
D42 Teaching cancellation (in process) 1571 3228
Fi2 No pay forbearance 16 033
F20 Administrative forbearance 3 006
FAl No Pay 10 021
FA2 Administrative deference 1 002
FOR No Pay 20% DebtRalio il 002
FFT No Pay Non-Guarantee Teacher Group 13 027
FVN 2 004
130 In school 18 037
140 In grace 15 031
P30 Repaying the Toan by borrower 280 575
P80 Claim filed 1 002
P30 Paid in full by borrower 1172 2408
P9z Paid in fufi by Teaches cancellation 1735 3560
P36 Paid in full due to consolidation 18 039
P97 Paid in fullby clim 5 010
P95 Written off 1 002
Total 4 866

Source  SC Student Loan Corporation records
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The following table presents areas of certification for the 3 826 loan recipients since 1994-1995
who were serving in SC public schools as of 2002-2003 school year Just under 48 percent
(1 829) are certified in elementary education 7 percent (260) in mathematics 5 percent (174) in
English 10 percent (397) in early childhood education 2 percent (85) in science and about 10
percent (385) in special education Nearly 95 percent (3624 of 3 826) of the individuals
prmary certification 1s as classroom teachers child development or kindergarten teachers or

special education teachers

Table 12

Loan Recipients Serving in SC Public Schools as of 2000-2001
Primary Area of Certification

Certification Certiffication Subject Number | Percent Certification Certffication Subject Number | Percent
Code certified | certfied Code certified | certified

0 21 HISTORY 5 013
AU DRAFTING 1 003 26 PSYCHOLOGY 2 005
1H MIDDLE LEVEL SS 1 003 27 SOCIOLOGY 0 000
GT GIFTED AND TALENTED 12 031 29 IND TECH EDUC 2 005
01 ELEMENTARY 1,829 47 80 30 AGRICULTURE 2 005
02 GENERIC SPEC EDUC 130 340 32 DISTRIBUTIVE ED 2 005
03 SPEECH CORRECTIONIST | 130 340 35 HOME ECOMOMICS 10 026
04 ENGLISH 174 455 36 INDUSTRIAL ARTS 0 000
05 FRENCH 26 068 40 OFFICE OCCUPATIONS 1 003
06 LATIN 1 003 44 ACCOUNT &RE BUS 0 000
07 SPANISH 49 128 46 DATA INFO PROCESS 1 003
08 GERMAN 5 013 47 BUSINESS EDUCATION 39 102
1A MID SCH LANG ARTS 0 000 53 MUSIC EDUCATION VOICE | 1 003
1C MID SCHOOL SCIENCE 0 000 50 ART 51 133
1D MID SCH SOC STU 1 003 51 MUSIC ED CHORAL 32 084
10 MATHEMATICS 260 679 54 MUSIC ED INSTRUMENT 19 050
1 GENERAL MATHEMATICS | 4 010 57 SPEECH & DRAMA 2 005
12 SCIENCE 85 222 60 MEDIA SPECIALIST 46 120
13 GENERAL SCIENCE 9 023 63 DRIVER TRAINING 1 003
14 BIOLOGY 45 118 64 HEALTH 1 003
15 CHEMISTRY 5 013 65 HEALTH & PHYS ED 0 000
2A SP/ED ED MEN RET 100 261 67 PHYSICAL EDUCATION 38 099
28 SP/ED VIS HAND 2 005 71 PRINCIPAL - ELEM 5 013
2C SP/ED TR MEN RET 3 008 81 READING CONSULTANT 0 000
2D SP/ED HEARING HAND 3 008 84 SCHOOL PSYCH #i 0 000
2E SP/ED EMOT HAND 49 128 85 EARLY CHILDHOOD ED 397 1038
2F SP/ED ORTH HAND 0 000 86 GUID COUN -ELEM 13 034
2G LEARNING DISABIL 98 256 72 PRINCIPAL  HIGH 2 005
20 SOCIAL STUDIES 104 272 89 GUIDANCE SECOND 6 016
MISSING 18
TOTAL ] [3826 ] 100 |
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Table 13

Loan Recipients Serving in SC Public Schools as of 2002-2003

Positions
Position Code Position Number Percent
1 PRINCIPAL 13 034
2 ASST PRIN, CO-PRIN CURR COORD 41 107
3 SPECIAL EDUC {ITINERANT) 20 052
4 CHILD DEVELOPMENT 47 123
5 KINDERGARTEN 148 387
6 SPECIAL EDUC (SELF-CONTAINED) 284 742
7 SPECIAL EDUC (RESOURCE) 315 823
8 CLASSROOM TEACHER 2,591 6772
9 OTHER PROFESSIONAL INSTR STAFF 15 0 439
10 LIBRARIAN/MEDIA SPECIALIST 126 329
11 GUIDANCE COUNSELOR 50 131
12 OTHER PROFESSIONAL INSTRUCTIONAL ORIENTED STAFF 18 047
17 SPEECH THERAPIST 117 306
19 TEMPORARY INSTRUCTIONAL-ORIENTED PERSONNEL 3 008
29 OTHER PERSONNEL POSITIONS 1 003
33 DIRECTOR, TECHNOLOGY 1 003
35 COORDINATOR FEDERAL PROJECTS 1 003
41 DIRECTOR, STUDENT SERVICES 2 005
43 OTHER PROFESSIONAL NON INSTR STAFF 5 013
44 TEACHER SPECIALIST 14 037
65 ENGLISH COORDINATOR 1 002
75 EDUCATION EVALUATOR 1 003
78 SPECIAL EDUCATION COORDINATOR 2 005
82 EARLY CHILDHOOD COORDINATOR 2 005
85 PSYCHOLOGIST 3 008
89 TITLE ! INSTRUCTIONAL PARAPROFESSIONALS 1 003
94 GENERAL TEACHER AIDES 1 003
97 LITERACY COACH 3 008
99 OTHER COUNTY OFFICE/DISTRICT OFFICE STAFF 1 003
TOTAL 3,826 100

Table 13 indicates the actual position the 3 826 individuals who received toans between 1994-
1995 and 2002 2003 were serving in the public schools Almost 90 percent of the recipients
were involved in direct classroom instruction (3 440 of 3 826) another fourteen individuals were
serving as Teacher Specialists Less that 2 percent of the individuals were bulding level

administrators and another 5 percent were media specialists or guidance counselors

N
Providing Technical assistance to Low-performing schools

The final question before this review of the TLP 1s How can the TLP contnbute to the school
needing technical assistance? Some organizations have proposed that feachers participating in
the TLP be allowed to cancel their loans by serving in schools that received an Unsatisfactory or
Below Average Absolute Rating on the school report card These schools would be deemed
cnitical geographic need schools for the purpose of paying back the loan The proposal was

based upon the knowledge that many of the low-performing schools have a high teacher
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turnover rate and that designating the schools as cntical geographic need schools would
perhaps help stabilize the tumover rate

While the reason for this proposal i1s laudable analyses of student and school performance
demonstrate strong correlations between teacher expenences or advanced degrees and high
performance Most individuals participating in the TLP are new teachers who have hitle or no
expenence in the classroom i they are canceling therr loan by teaching they should have the
loan cancelied by the time they have five years of expenence

What appears to be a more reasonable expectation of the TLP i1s to have the program assist
teachers in obtaning a masters degree Correlations have shown that students who have
teachers with higher degrees achieve at a higher level Instead of putting new teachers where
expenence Is needed the program could serve the public education system better by helping
expenenced teachers obtain a master's degree In exchange for teaching in a low-performing
school over a certain number of years This proposal would necessitate a change in the
enabling legisiation for the program but the change could result in igher achievement for South
Carohna students

Findings and Recommendations

findinas

1 The Teacher Loan Program continues to fulfill the statutory mission to attract individuals
in to the teaching profession and into areas of cntical need

2 White females constitute the vast majonty of the applicants
The shanng of information among the various agencies involved with the Program has
improved

4 The scholarship programs established by the General Assembly have not negatively
impacted on the TLP

5 There was a significant increase in the average SAT score of TLP apphicants between
1998 1999 and 2002 2003

Recommendations

1 The General Assembly should develop long range goals and objectives for the Teacher
Loan Program
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The General Assembly should amend the enabling legislation for the Program to allow
the Program to assist teachers in obtaming advanced degrees in exchange for service in
critical gecgraphic need schools

Service in Unsatisfactory and Below Average Schools should not become a
classification for designation of cntical geographic need schools

Movement of teachers educated with funds from the TLP from school to school should
be studied to determine if the program has an impact on providing long term solutions to
cntical geographic need schools

A study should be conducted to determine why roughly half of the loan recipients pay

back the loans in monthly instaliments instead of through cancellation
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Appendices
State by State Summary

Explanation of Transfers
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Appendix B

State Program Name | Offered by Cntena Method Repayment and forgiveness
South SC Tsacher SC Student Loan Citizen SC restdent envolled al least half Application deadine June 1 The loan is cancelled at a rate of 20% or
Carohina Loan Program | Corporation time in teacher education or expressed Contact SC Loan Corporation $3000 whichever is greater for each full
Freshman or intent to enroll year of teaching in a cntical subject or
sophomore may borrow | Enrolling freshman top 40% of HS the cntical subject area
up to $2 500 Junior class and SAT /ACT above state average If teaching in both areas the loan canbe
senior or graduale Enrolled undergraduate passed the EEE cancelled at a rate of 33% or $5000
students may borrow up | with 2 75 GPA whichever ts grealer
to $5 000 Entenng graduates 2 75 GPA and have _ The loan will be repaid with interest no
completed at least one semester with 35 higher than 10 25%
GPA or better
SC Teaching SC Center for Teacher | SC resident awarded to up to 200 high Selected through an application | Students must commit to teaching in
Feilows Recrutment school seniors annually attendance atone | process that includes a wntten | South Carolina public schoo! classrooms
Up to $5 700 for tution | of eleven selected colleges assessment and an oral one year for each year they receive the
and board annually inlerview  documentation of fellowship
$300 for summer academic achisvement and a
ennchment programs commitment lo teaching
Applications dus in November
decistons made in February
Alaska AL Teacher AK Commussion on HS graduates Plan to enroll 1n a four year Each Jan the Commission As a teacher in a rural elemsntary and
Scholarship Post secondary Ed Up | Bachelor's degree in elementary or sends nomination package {o secondary schoo! he/she may be eligible
Loan Program | to $ 75000 with § secondary schools in the state rurai school distngts The for up to 100% forgivensss of total loan
37 500 hifetime distncts select nominees based | Borrowers are required to repay their
’ borrowing maximum high school academic loans and subsequently apply for each
performance and student forgiveness increment as it eamed
intent
Arkansas Emergency State Department of ESL is designed to assist students who Students submit an application | The loan will be forgiven at the rate of 20%
Secondary Education have completed their frashman year of and college transcnpt by Apnl | per year for each year's service in a
Education Award amount $2 500 | college and pursuing a course of study in 1 The loants renewable for up | pnvate/public sec school In a approved
Loan Program language math scrence and spectal ed to 3 years subject areas listed
Must be full tme 25 GPA 30 n ther
major for Junior or sentors
Freshman/Sop | $1,000 Minonty students full tme freshman or Students must perform pre-
homore sophomore constdenng teacher education | service intemship in public
Minonty Grant school and sign a statement of
Program Interest In teaching
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Arkansas Minonty $5000 Afncan Amencan Hispanic and Asian 5 year full tme leacher in state to receive
Teacher college students enrolled full tme 25 full forgiveness of foan 3 year if guidance
Scholarship GPA have completed 60 ssmester hours counseling cntical area/subjects
Department of
Education
Calfornia Assumption Califormia Student Aid Complete at least 60 units of undergraduate | March 1 Participants are To receive benefits must provide 3
Program for Commssion study Enroll at 10 semester units each selected by schools  School consecutive years of full tme teaching in
Loans term  In good academic standing cannot nominatons are due to the CA na cntical area/subject You continue
Education Up to $11 000 be in default of a loan Commusston by June 30 to pay monthly payment. Once a year the
Each year the CSAC selects up | Commission makes a lump sum payment
Retaining to 4000 new applicants who to t he lender after venfying your teaching
leachers were nominated by service
participating insttutions
Forgivable Califormia State Open to applicants who will be new or
Loan/Doctoral | University continuing full tme In doctoral program
Incentive Up 10 $30 000 anywhere in United States
Program Potential in faculty position at a CSU
campus
Graduate Calfornia Student Ad US cibizen or an eligible non citizen
Forgiveness Commission CA resident Bachelor's degres leading to
Programs of Up 1o $6 000 graduate level degree Faculty posiion
Loans for
Education
CA Student Aid
Commission
Colorado Loan Colorado StudentLoan | 1 borrower must be a new borrower after The department will repay on behalf of a
Forgiveness for { Program 10 1 1998 qualified borrower no more than $5 000 of
Teachers Amount not specified 2 2 Mustbe employed full tme for 5 the bomower’s outstanding Stafford loan
consecutive years balances at the end of S complete year of
Retaining 3 natleast one of the 5 academic years teaching
teachers of service for loan cancsllation for
Perkins Loan recipients who teach in
such schools
Delaware Chnsta Delawars Higher Full tme students enrolled at DL leading to | Application available from With service repayment provisions
McAuliffe Education Commission | a teacher certification and DHEC accepted 1 1 dueby 3
Teacher $1 000 minimum 1 high school senior ranking in upper 1
Scholarship half of class Minimum $1 000 renewable
Loan 2 1050 SAT or 2 75 GPA
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Flonda Cntrcal Department of 1 enrolled in teacher preparation Loan applications must be The loan must be repaid either through
Teacher Education program leading fo certification in a submitted to the dean or teaching service or cash
Shortage $4 000 $8 000 cntical subject area director of the msbtution s
(CTS) 2 Undergraduate students 40% college of education by march
Forgiveness percentile or better on SAT or ACT25 | 15 The dean or director then
Loan GPA sends the applications to office
3 Graduate students of student financial assistance
4 Renewal cntena? by Apnl 1
Cntical $10 000 maximum Provide financial assistance o teachers for
Teacher the repayment of undergraduate or
Shortage graduate loans which lead to certrfication in
Stugent Loan acntcal teacher shortage subject area
Forgiveness
Teacher of Flonda Retired A graduating high school senior Application obtained from local | Discontinuation of traiming or interruption
Tomorrow Educators Foundation | Commitment to service etc high school  Application of teaching dunng the obligatory penod for
Scholarships inc Economic needs No restnction on sex accompanied with high school | reasons other than health will cause the
$500 race or natonat ongin transcnpt SAT or ACT scores | notes to become payable with interest on
demand
fdaho Idaho Idaho Board of Graduated from an ldaho high schoal within Must pursue teaching or nursing career in
Education Education the previous two years Rank at the 15% Idaho for a minimum of two year
Incentive Loan | Not specified percent of the class or with 30 or higher
Forgivenass GPA {ull tme students
Massachusett | Altracting Department of Full time teacher began teaching after 7 1 Qualified loans include Perkins Stafford
s Excellence lo | Education 94 loan Elgible loan payment are those
Teaching Up to 31800 Top 15% of undergraduate class made by a participants toward the balance
No loan deferment forbearance or grace of a qualifisd loan 1n the months dunng
which the participants is an ehgible
teacher
Mississippt Graduate Teacher Summer
Loan/Scholarship Program
William Winter | MS Office of State based on scholastic performance entening | Application prionty date 3 31 Loan to service obligaton can discharged
Teacher Student Financial Aid freshman with GPA 30 or higher and ACT | for renewal and new awards on the basis of one year service for one
Scholar Up t0 $3 000 21 Can obtain application by year of loan recetved Repayment of
Program Seniors seeking second degree must have | phona cr wnte principal and interest Is required if fail to
GPA25 Must mantain 25 GPAto serve
continue
Missoun Missoun Dept of Elementary and | Ml resident, AA Asian Hispanic Native See counselor financial aid Must teach 5 years in MS upon completion
Minonty Secondary Education Amencan office or college adwisor lo of certification program Those who fail
Teacher $3 000 High school graduate or college students request an application the program or fai to teach in public
Education Individuals with B A retuming to an Application on Webster schools for 5 year after graduation must
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Missoun Scholarship Depl of Elementary and | approved teacher education program repay the amount
Secondary Education Rank top 25% or 75% on ACT or SAT or 30
$2 000 hours with a 30 GPA
Missoun Submit the application by 2 15 | The scholarship will convert to a loan if do
Teacher High school graduates or college students | the Department of Secondary | not compete the training and fulfili the S-yr
< Education a student at community college with 60 Education will notify in Apnl teaching requirement  The obligation of
Scholarship hours repayment is reduced one fifth for each
Rank 1n the top 15% of class or score In the year of teaching
top 15 of SAT or ACT
Attend teacher training program ata 4 yr
inshituion
New Mexico | Minonty New Mexico $25 000 doctoral students
Doctoral Commission on Higher | The program is to increase the number of
Assistance Education ethnic minonties and women avallable to
Loan For teach in disciplines in which minonty and
Service womsen are undemepresented
Program
New York Federal NYS Education Have borrowed a Stafford Loan Call or wnte HESC directly The program forgives up to $5 000 of
Stafford Loan | Department Have no outstanding loan balance by 10 outstanding loan amount that remain after
Forgiveness for | Up to $5 000 11998 not default on the loan for which you firish the S complete year of
Teachers you seek forgiveness teaching
Have worked as a full ume teacher for 5
Rewarding and conseculive years In a school that qualifies
retaining for loan cancellation under the Perkins Loan
program
Must not teach out of area of your
certification
North North Carolina | Funded by NC General | High school seniors NC resident1100 SAT | Application may be obtained Teaching fellows must participate in
Carolina Teaching Assembly govemedby | HS GPA3 6 or more rank in the top ten after Labor Day from huis program aclivities Participants are
Fellows NC Teaching Fellows percent of the graduating class Special guidance offices and upon obliged to pay back their loan through four
Program Com administered by | consideration Is given to male minonty request from TFP office a years teaching in public schodls
Public School Forum of | also geographic balance 1s considered in Application form 2 Transcnpt, | otherwise repay pnncipal and Interest
NC $6 500 granting the awards SATIACT scores and a wnling
sample three reference letters
Maximum 400 scholarships awarded each
year

€200-2¥L9 17d
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North Perspective Public School of NC Legal NC resident without teacher Applications may be obtained | Required to teach for four years Three
Carolina Teacher Up to $2 500 licensure may have a 4 yr degree not in in October from school year for teaching in a school system
Scholarship Award given 200 teaching SAT 900 GPA 3 0 for high schoo! | counselors Deans of school designated as low performing at the time
Loan Funded by NC General | applicants Full ime student, 3 0 GPA for education and financial aid of the recipient employment with that
Assembly college/non traditional applicants Maintain | administrators system
25 GPA
Teacher Public School of NC Currently employed full ime teacher Required to teach for four years  Three
Assistance $1200 assistant in public schools Must get year for teaching in a school system
Scholarship endorsement from the supenntendent and designated as low psrforming at the ime
Loan formally admitted into teacher licensure of the recipient employment with that
program system
Okiahoma Future Teacher | OK State Regents of Top 15 of HS class or 85" ACT or OK resident intend to teach In | Teach in a shortage area for a minimum of
Scholarship HE $1500 admitted to a professional education acntical shortage area OK 3 conseculive years
program or Achieved an undergraduate higher ed institutes submut
record of outstanding success as defined by | nominees to OK State Regents
the institution for Higher Ed for consideration
Pennsylvania | Early PN Higher Education For early childhood education
Childhood Assistance Authonty professionals
Education $2500
Professional
Loan
Forgiveness
Tennessee TN Teacher TN Student Assistance | Forgivable foan for college jurvors seniors | Contact TSAC for application Must pledge to teach at the public
Scholars Corporation and post-baccalaursate students admitted preschool ele or sec level In TN one year
Program $3000 TN teacher educalion program in HE for each the award Is recsived
US citizen resident of TN with GPA 275
Utah Temel H Bell [ Utah System of Higher | UT residents enrolled in a program leading | Application can be obtained Students must repay monies received
Teaching Education to teacher certification In a state high ed from financial aid offices from the program either through teaching™
Incentive Loan | Number awards 365 Institution College of educabion or high or with money
school
Virginia Virginia Virginia Department of | Student must be nominated by the Application obtained at college | Not specfied
Teaching Education institutons they attend Scphomore levsl of ed In the institubon
Scholarship $3720 with GPA 27 Virgiva resident enrolled in
Loan Program a critical shortage field
Males enrclled in ele teacher prog All
minonty students are gligible if nominated
by the college with 2 7 GPA and resident of
Vi
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West Virginia | Underwood WV Higher ED Policy WV resident pursuing under or graduate Recipients must teach two years in WV
Smith Teacher | Commission leacher education (full tme) In WV 325 public schocls for each year the award Is
Scholarship Up to $5 000 GPA after complsting two year of course recerved
Number 55 work Top 10% essay and proof of ability
Wisconsin Minonty Wi Higher ED AIDS Restdent minonty undergraduate junior or | FAFSA and nomination by Each the student teaches n an eligible
Teacher Loan | Board senior enrolled at least part ime in teacher | Student Financial Aid distnct 25% of the loan is forgiven
Program $250 $2 500 Overall education Department
maximum of $5000 Must agree to teach In schoo! distnct in
which minonty at least 29%
Teacher Wi Higher ED AIDS In service or pre service programs at
Education Board (WTEC)
Loan $2000
Teacher of the | WI Higher ED AIDS For visually mpaired
Visually Board
{mpaired $250 $10 000
Program
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Appendix C

Explanation of Transfers

$75 000 transferred to South Carohna State University for minornty recrutment
$75 000 transferred to South Carofina State Umversity for mimonty recruitment
$75 000 transferred to South Carolina State University for minonty recruitment
$1 000 000 to the Govemnor's Teaching Scholarship Program
$1 000 000 to the Governor's Teaching Scholarship Program
$1 175 000 to the Governor s Teaching Scholarship Program
$;1 175 000 to the Governor's Teaching Scholarship Program
$1 233 750 to the Governor’s Teaching Scholarship Program

$1 000 000 to the State Department of Education $650 000 for technology for
school districts $350 000 for gifted and talented student identification

$1 000 000 to the State Department of Education $650 000 for technology for
school districts $350 000 for gifted and talented student identification

REC030309
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STATE OF SOUTH CAROLINA

DEPARTMENT OF EDUCATION

Inez Moore Tenenbaum
State Supenntendent of Education

December 28, 1999

Dr Everette M Dean

Supenntendent

Rains-Centenary School Distnict Three
Post Office Drawer 1439

Rains, South Carolina 29589

Dear Dr Dean

Thank you for expressing your concems regarding the proposed changes n the ADEPT
Regulaton 43-2051 The feedback was overwhelming regarding the items relaung to the
required members of evaluation teams for formal evaluations

As a result of these responses from the field the State Department of Education s
currently working on @ modification of the proposed regulation language to recommend to the
State Board of Education at its January meeting

Your letter will be shared with the State Board of Education | appreciate your careful
outline of the details of your concems and the implcations for distncts with regard to the
regulation changes

Sincerely,

oZéLnuaztaZié£it’uééiﬁnaa/

Leonard A Mcintyre PhD
Deputy Supenntendent
Professional Development and School Quality

LAM/sgr

PLAINTIFF'S
EXHIBIT

folH>

Office of Teacher Education and Certification, 1600 Gervais Street, Columbia, SC 29201
Phone 803 734-8466 Fax 803-734-2873 Website www.state sc us/sde
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. RAINS-CENTENARY SCHOOL DISTRICT THREE

Post Office Drawer 1439
Raias, South Carolina 29589
Telephone. (843) 423 2891
EVERETTE M DEAN, JR.,Ed.D JANE G PULLING,Ed D
Supenntendent Assistant Supeniniendens
VICTORIA BELIN
Coordinator of Special Services

December 16, 1999

Dr Sandra G Rowe, Dhrector

Office of Teacher Education and Certification
1600 Gervais Street

Columbsia, South Carolina 29201

Dear Dr Rowe

A proposed ADEPT regulation (R43-201 1) addition requires distncts to place a
teacher on formal evaluation teams for provisional (IV B 2) and annual (V B 2) contract
levels We do not understand why this language 1s bemng added back when, n the
ADEPT legistation and regulation development, a strong case was made for why this was
not acceptable as a requirement rather than a local choice based on available resources
Legislanon and regulation subsequently passed with this and several other restmchive
elements of the ADEPT regulations removed

While we understand that neither Angela Bamn por you were with the State
Department dunng the ADEPT legislative and SBE approval processes many distncts
scrutinized all points dunng the input stages to assure that the smaller poores, and more
rural distnicts could manage implementation of the formal evaluation programs A3 with
the case then and continues to be the case, we strongly feel that teachers belong in
classrooms serving the children they are charged to teach We also respect the feelings of
districts that choose the option of using teachers on evaluation teams It has, however,
been just that — an option We strongly beheve it should continue as a local option based
on the resources of the distnct, needs of the teachers mvolved, and the best interests of
the children rather than specified in State Board regulation If teachers participating 1n
the evaluation process as evaluation team members result 1n different evaluation results,
1t would follow that our distncts that are not using teachers on evaluation teams would
produce evaluation results that indicate discrepancies with the statewrde results  This 13
not the case Therefore the arguments for the NEED to have a teacher on the team are
not vahd

Further, some of the other proposed additional language 1S specific to the state-

developed nstrument, TEAM, rather than genenc to also address State Board approved
locally developed systems (eg IVD8- Prehmnary Evaluation Consensus Report)

DEC 17 1999
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The law, as well as the SBE regulations, allows for locally developed and approved
systems that were approved by the SBE based on the mnitial regulations While we wish
to follow not only the intent but also the spinit of the State Board ADEPT regulations, we
cannot deal with the continued attempts to change the “flight patiern” while we are ‘in
the arr ™

As was communicated prior to passage of the ADEPT legsslation and mitial SBE
regulation approval back in 1997, the pomnts that follow outline the reasons teachers
should NOT be required to be on evaluation teams Now that an accountability law is
place these reasons have grown The reasons we feel that a teacher serving on the formal
evaluation team should be an option rather than a requirement are as follows

L The financial costs of having a teacher evaluator on an evaluation team nclude
substitutes for the teacher to be out of class, stipends for them for the additional
work, and extensive traimng costs for stpends, matenals, and follow-up The
number of teacher evaluators that would be required 1s also extensive since the
teacher evaluator must be 1n the same area as the teacher being evaluated The
process would require each teacher evaluator to be out of class from 2-5 days for
each teacher they are evaluating Since 1t 13 cost prolibitive to tram enough
teacher evaluators so that a different evaluator 1s available for every teacher s
evaluation team, the ime out of class for teacher evaluators 18 multiphed by the
two or three teachers each may be assigned to evaluate In the mutial ADEPT
executive summary back in 1996-1997, when 1t was stated that there would be no
additional costs, distncts reacted with the evidence clearly showing this to be
totally incorrect We should not be required to bear the additional costs that
requnng teacher evaluators would ncur This would be another unfunded
mandate that poorer distncts should not be required to bear

. The cost of lost nstructional time for the students of teacher evaluators 1s
mcalculable Wirth accountability requirements, it 15 vitally important that ALL
teachers be mn their classrooms teaching their children as much as possible rather
than constantly out to complete administrative tasks For distncts with the high
PACT scores, it might be an ‘affordable” cost to student learmmng For most,
however the pnorties for the children of the distnct cannot allow such

. Most teachers do not want to be a part of this process if they are being held
accountable for the progress and performance of their own students Ths feeling
will increase exponentially as the report cards are published especially in distncts
where results need to be mmproved While no one will argue that the nght
teachers can do a good job on an evaluation team, the questions are 1) should
teachers be required to fill this position 2) should they be away from therr classes
for such admimstrative tasks and 3) 1s this time requirement fair to the children
the teacher evaluator teachers?

. In small districts, there are often not two teachers in the same area {1 ¢ business
foreign language etc) In cases where there ARE multiple teachers in an area,
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many times these are not ones that would/could do a good job as an evaluator
Large distncts would not have thus problem  Also, small distnicts cannot share
teachers from other schools since we have only one schoo! with each grade level
and only one high school Further shanng teachers between distnicts would only
yncrease the time these teacher evaluators would have to be away from theirr own
students

1

Most small poor, sural districts have a high turnover rate since many teachers
leave to go to mgher paying distncts  We are, therefore, faced with provisional
and annual evaluations at a much much lgher rate than the larger more affluent
distncts  This would then disproportionately cost poorer distnicts much more 10
time personnel, and finencial resources The unfunded mandate would again be
disproportionate to these distncts

With such vast teacher shortages, especially 1n poor and rural dismcts, finding
teachers 1s hard enough Teachers are already beginning 1o question the time 1t
takes to formally serve as a mentor for an induction teacher These mentors now
are even saying they do not wish to help 1n the mduction program if they are
asked to have an evaluative rather than a support/feedback role We continue to
assure them their role is supportive and not evaluative, but we would be unable to
find enough teachers beyond those induction mentors to serve as teacher
evaluators 1if the regulation addition passes The mentors are already out of class
more than we wish for mentor observations They would rebel with these
additional responsibihities We would NOT have enough teachers to fill the
induction mentor and evaluation team member roles if thus regulation revision
passes In small communities, teachers are not wilhng to take on evaluation roles
Further, many say this 1§ NOT what they are paid to do  The sense of community
would often overnide thew ability or chorce 1o be completely honest mn this role

Parents already complain that teachers are out of their children s classrooms to do
other ‘school” requirements far 100 much This requirement would add vahd fuel
to this 1ssue  Strong teachers already serve on curnculum committees strategic
planming teams seek additional speciahzed tramng above and beyond what the
school requires How can we ask these same good teachers to fill an additional
role? There aren’t enough to go around now 1n small distncts for all the requuired
needs  AND the children in each classroom MUST come first

Many of the distnicts 1n the STEP consortium do use teachers on evaluation teams
when the situation 1s appropnate, resources are gvarlable for substitutes, and
students will not suffer due to extended tme from class by the teacher evaluator
However this is a Jocal decision based on indsvidual student, teacher, school, and
distnict needs We strongly oppose the regulation addition to require teachers to
be an ADEPT evaluation team member Look at the PACT test scores from our
distnict and justfy how this 1s appropnate to meet our children’s needs
Therefore, we ask that this portion of the proposed ADEPT regulation addition be
deleted  Our teachers MUST concentrate on the standards swmnce our scores are
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Jlower than the state averages! Also, if you would look at the number of distncts
which have sought alternatives to the state-developed TEAM mnstruments, most of
the reasons cited center around the excessive amounts of tme to complete the
process and missed class time for the teachers to serve on TEAM teams

While 1t may not be the intention, the circumstantial evidence indicates
thas to be one or more attempts to require all districts to use TEAM, makang local
development option as provided for in the law mull and vood We CANNOT
successfully implement regulations that put addisonal personnel and financial
constramts on our distnct  Any evaluation system will fail 1f it 15 not manageable
within the resources locally available Please do not force us into such a situation
by adding this requirement Again, we strongly feel that teachers serving on
evaluation teams should be a local decision and not an addihon to State Board
ADEPT regulation 205 1

Your sincere consideration of our input and deep behefs about what 15
best for our children 1s greatly appreciated

Sincerely,

4/
Everette N%n, r,EdD /
Supenntendent
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CuapTER THREE

Are States Dong Enough to Produce Hghly Qualsfied Teachers?
Lessons from the Tutle II Reporting System

In Chapter Two, a more promusing model of teacher preparanon and ceruficatnon was pre
sented that relies upon high standards for verbal abihiry and content knowledge and
streamlined cernficanon requirements Alternate routes t0 certification were idenufied as
promising examples of this model In this chaprer we shall examine what states are domng
1n these important areas We will also consider the consequences of the failure of today’s
certification system staggenng numbers of classrooms filled wath unprepared teachers
who are teaching on waivers

RAISING STANDARDS FOR VERBAL ABILITY AND CONTENT KNOWLEDGE ARE STATES
DomG ENOUGH?

If one were to judge states’ commtment to academic standards by counang the number of
tests offered for teacher ceruificauon, the picture would be quite impressive. Most states
offer more than 50 different types of credentials, spanning grades X-12 (Alaska leads the
way with 229) * Ceruficanon exams are focused on tests of basic skills, professional
knowledge and academic content, to name a few areas While some states hke Alabama
have streamlined testng systems, other states have dozens of different cerufication exams
Flonda offers 71 different tests, Oregon, Maryland and other states offer 51, and Iowa
offers 43

Obviously, though, what matters 1s not the number of tests but thear ngor This 1s where
stares fall far short All too often states set the passing rates or “cut scores,” on certifica-
von tests well below nanonal averages Equally troubhing, only 24 states to date have
implemented teacher standards tied to their respecuve acaderic content standards for

i grades K-12 (Figure 4)

States typically use hicensure examinations o ensure thar teachers have a mimmum level
of knowledge But what states consider “mintmum?” 1s often shockingly low For example,
Cabiforma requires all teachers to at least pass the California Basic Educanonal Skills Test,
; or CBEST Unfortunately, the test 1s set at roughly the 10th grade level * According to the
Educapon Trust, which exanmned the states hcensure and certficanion exams, the lack of
demanding content 1s not confined to just Califormia.

Most of the content on licensing exarmnauons 1s most typically found 1n
high school curncula. On the few occasions that tests addressed content
beyond high school, 1t was at the level of the first or second year of college,
never at the level of a bachelor’s degree Such low levels of content are insuffi-
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PLAINTIFP'S
EXHIBIT [é
60000060600 €808COORERNRAY K™ bldd

No Child
PLT 6144

7

REC030316




R
4

3860

% FIGURE

4: Numser OF STATES THAT HAUE OR ARE {0 THE PROCESS OF IMPLEMENTING POLICY

CERTIFICATION AND STUDERT conTERT sTAnDARDS: 2001

‘~XF‘sﬁﬁ@06@0000.0.............

THAT LINKS TEACHER

e e ee

»
» :”
Hewall
Standards n Place
XN SEF ST LY
| i 3 Typlace>
St
: “ Geprgla X ° 2001
e s W e
;mimﬂhzji_};:z 0
M 2001
.,Ha%luszm 2001
Minnesota 2001
Mwssoun 1998
@ Nebraska 2002
; New Hampshire 1999
| New York 1993
Ohio 1998
g Oktahoma 1597
Oregon 1988
Penngytvama 2002
, Sputh Carolina 2001
~South Dakata 2000
L Texd¥ 1999
i Utaki "o 5 2000
‘ vipma ~ ~ 2000
i West Virpinta 2001
l 2003

Wisconsin

T
Nosth Carobna 223:2\
Wyoming

2003

éﬁ) Ky
Buap e 1k po ¥
\we@%ﬁfﬁ?ﬁ%, =
TRy
SNERE g‘ﬁ}&. 8
T 3

%

]
!
3
14
b
I

t 5%

: 7

|
:l

Source Tide Il Data Collecnon System 2001

i
l‘{éosocoo@eeesweeam

Total States In Place/In Process. 32

e e8GR HEEGT

b ¥ )

REC030317

4k

Putrio Rice  Guam

I4%

NeChid
PLT_6144-0002




¢ \"’c—ﬁ'@@@@”".‘..‘....‘...‘

\
States use a vanety of different examinations, but one of the more common tests 15 the
Praxis Pre-Professional Skills Test (PPST), which assesses prospective teachers in the areas
of math, reading and wnung Of the 29 states that use the PPST, Virginia set a passing rate
closest to the national average reading All other states had cut scores below the S0th
percentile and 15 of the 29 set passing rates below the 25th percennle Nimne states, includ-
wng larger states hke Flonda and Texas, and the Distnct of Columbsa, set cut scores below
the 20th percentile (Fagure 5)

In math, only Virgima set its cut score at the nanonal average The majonty of the 29
states set cut scores around the 20 30th percentle range (Figure 6) In wnting, again only
Virginia had a cut score at or above the natonal average Maine set1ts passing rate at the
sixth percentile level, meaming 94 percent of test takers would pass this poruonin that
state (Figure 7)

Not surpnisingly then, according to data reported by the states as required by Tide 11 of the
Higher Education Act, the vast majonty of teacher preparation program completers are pass
ing the assessments required by their states for certificanon (Figure 8) Dunng the 1999
2000 school year, 93 percent of prospecuve teachers passed vanous state examinatons nec-
essary for imual cernficanion Virgimia, with the highest standards, had the lowest overall
pass rate of 80 percent However, six states posted pass rates of 100 percent, suggesang
that academuc standards for teachers, 1n far too many states, are extremely low

However, there is some good news to report For example, 38 states now require a bachelor’s
degree with a major or munor in an acadernic content area for ceruficauon, usually for
rddle or high school ceachers (Figure 9) NCES data reveal that half of the nanon’s
newest teachers (with three or less years of teaching expenence) have an acadernic major
compared to 32 to 41 percent of more expenenced teachers »

Some states, like Pennsylvania, have aggressively raised teacher standards Since the 1999
2000 school year, state teaching candidates must obtain a GPA of at Jeast 30 college-
Jevel iberal arts and sciences courses, not including education classes, before they are eligr-
ble to enter a fraiming program Candidates must also take the same courses as majors in
their respective acadermic subjects and obtaina 30 GPA to graduate Passing scoresin
Pennsylvania are also gradually increasing on ceruficanon tests.”

What's the lesson to be learned” While academic standards for teachers are too lown
most states, change 1S possible i1n those states wich the will to make it happen Virginia and
Pennsylvania are Jaudable examples
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& FiGuRe 5: STATE MINIMUM PASSING SCORES, PREPROFESSIONAL SKILLS TEST.
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4. FiguRe 6: STATE minImUm PASSING SCORES, PREPROFESSIONAL SKILLS TEST: MATHEMATICS,
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Professional Development Standards for South Carohina

What Matters Most Teaching for America s Future the highly regarded report of
the National Commussicn OR Teaching and America S Future asks this nation to
get serious about standards for both student and teacher performance and calls for
the reinvention of teacher professional development as a means to thatend To
play 1its central and essential role n standards based reform professional
development for educators must be designed and based on standards representing
the best available knowledge 1n the ficld The standards pomt out that effective
staff development not only mcludes high-quahty traimng programs with mtensive
follow up but that it must also employ other growth promoting processes such as
study groups action reseasch teacher networks and peer coaching The standards
also make 1t clear that staff development 15 not something that 1s reserved
exclusively for teachers Everyone who affects learming—from the Board of
Education 10 classified/support staff—must continually 1mprove their knowledge
skills and atutudes n order to ensure high levels of learming for all students

(Smndardvﬂascd Reform Requires Standards-Based Staff Development by Denns Sparks and Stephanie
Hirsh June 1998)

Background

Section 59-24-50, Education Accountabihity Act of 1998 required the South Carohna
Department of Educauon 1o develop or adopt programs that meet national standards for
professional development and focus on the improvement of teaching and learmng
Programs funded with state resources must meet these standards and must provide traing,
modehng and coaching on \nstructional leadership and school based improvement

In October 1999 m response to the state legislation, the Office of Professional
Development 1n the State Department of Education enhisted the National Staff
Development Council to support the smplementation of professional development standards
for our State Over 250 educators from South Carohnas school distncts the State
Department  of Educaton and the Executive Board of the South Carolna Staff
Development Council met 1o craft professional development standards and dicators for
South Carolina

The South Carohna Professional Development Standards are based upon national standards
for professional development ~ The national standards for staff development were
developed by the National Staff Development Council (NSDC) n collaboration with
Amencan Assoctation of School Administrators (AASA) Association for Supervision and
Cumcuium Development (ASCD) National Educaton Association (NEA) National
Association of Elementary School Principals (NAESP) National Association of Secondary
School Prncipals (NASSP) National Mddle School  Association (NMSA), and
representation from higher education foundations and school distnct staff members from
across the country The South Carolina Professional Development Team gratefully
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acknowledges the framework and standards developed by the National Staff Development
Counci}

Orgamzation

Effective staff development that produces results for adults and students addresses
organizatonal culture processes of adult learang and content for learmng

The standards are divided into three categories

a) CONTEXT standards address the orgamization system, and culture 1n
which the new learmung will occur and be implemented
!
b) PROCESS standards refer to the design and dehivery of staff development
They describe the processes used to acquire new knowledge and skills

¢) CONTENT standards refer to the actual skills and knowledge that
effective educators need 10 possess to produce hgher levels of student learmung

The rubnc contams the statement of the standard, which 1s a succinct statement of the
expectation for professional development It establishes the level of performance to which
all orgamzations should aspire Accompanying the standards are ndicators that descnbe
the ways that the standard might be implemented The indicators provide examples of
evidence that the standard has been met

These standards were designed to be used by educators across the State at all levels of the
educational system-the State Department of Education, school distncts schools and state-
operated programs These tools provide direction for planning, monitonng, and assessing
professional development While they may resemble a checkhst, they will have the
greatest ympact on orgamizational and individual learmng if the standards are accessed
dunng

imtal planning phases of state distnct and school level professional development,
review of the state test scores and mid-course Corrections in school :mprovement
evaluation of individual staff development efforts
wnting of comprehensive school plans and
assessment of professional development plans

\

PR 2R B 2R 4

These standards provide an opportunity 10 assess your current practice and use the
standards and indicators t0 1mprove your practice The implementation of these standards
will support the far-reaching objectives of improved teaching and learming throughout
South Carolna
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South Carohina Standards for Professional Development

[AREA | STANDARDS [ SAMPLE INDICATORS |
EONTEXT 1 Effective professional development a) Educators constantly revisit and renew their
Context fosters the norm of continuous orgamzational goals
addresses the improvement.
orgamzation b) Staff can articulate the kinds of leaming
system or opportunities they access throughout the year
culture n
which new ¢) Swaffuse the ADEPT® performance appraisal
learmng will process tO assess Progress and influence
be continuous umprovement
implemented

* ADEPT—South Carohina s compsch ve perf ¢

apprassal process for staff desrgned Lo promote excellence
eachmg.

2  Effective professional development

requires strong leadership for
continuous improvement.

-

s) Admumstrators, teacher leaders, school board
members, community leaders and others
advocate for quality professional
development.

b) School and district leaders participate with

staff in professional development activities

Morale increases as a result of staff
empowerment and effeciveness

©)

3 Effective professional development is

ahgned with the organusation’s mission
and strategic plan 1s hinked to student
achrevement, and 1s adeguately funded
by the budget.

a) Professional development resources arc
coordinated to ensure that the professional
development activines are ahgned with the
school improvement plans.

b) Professional development1s adequately
funded. Prionues are set.

c) Effective professional development 1S
perceived as essental for achieving the
purposes of the organizahion 1S valued as an
integral part of the strategic plan, and 15 seen
as a key factor in improving student leammg

4 Effective professional development

provides adequate time for staff
members to learn and work together to
accomphish the organization s mission
and goals

a) Tume for professional development achwities
15 provided durmg the workday (e g peer
coaching mentonng, and common planning
tme)

b) Additional days for coordinated professional
development efforts are bult wto the school
calendar

c) Schedules are designed to cnsure time for the
adulis 1n the system to learn together and
mptrove pracnce

REC030329
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South Carohina Standards for Professional Development

[AREA |

STANDARDS

l

SAMPLE INDICATORS

|

PROCESS
Process
standards
refer to
“how” we
unplement or
deliver
professional
development.
These
standards
describe the
processes
used to
acquire new
knowledge
and skills

§ Effective professional development

provides decision makers with
m{ormation about organization
development and systems thinkng

a)

b)

<)

All stakeholders are involved w the
professional development The stakeholders
(at the state district of school level) complete
a self study of their effecuveness each year

Barriers to effective professionat development
within the organization are addressed

Site based management leams usc shared
decision making processes to determine
professional development prionties

6 Effective professional development is

based on knowledge about adult
learming and models this understanding
in all activities

a)

b)

)

The learning chmate 15 collaborative
mnformal and respectful The providers of all
professional development are credible

Professional development emphasizes how the
learning can be used/apphied

Professional development relates the leamung
1o the leamers goals and allows the learners
10 make choices linking thew mdrvidual
growth plans with school goals

7 Effective professional development

provides for three phases of the change

process imtiation, implementstion, and
institutionalization

a)

b)

<)

Approprate assessiments occur at each phase
and appropriate interventions occur

Al critical phases of the change process are
addressed m the planming design
implementation and evaluanon of programs

Collaboration 1s 0CcuImng among teachers to
support change or nnovation

8 Effective professional development

priorities are established following a
careful analysis of disaggregated data
regarding goals for student learmng

a)

b)

)

Data 1s provided that hnks staff development
ymuiatives and intended adult and student
results

Gaps m achievement among all groups are
addressed

The distct strategic plan school
improvement plans and mdividual
improvement plans incorporate goal setung
using all available data !
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South Carolina Standards for Professional Development

[ AREA | STANDARDS [ SAMPLE INDICATORS |

PROCESS S. Effective professional development a) All stakeholders are involved n the

Process provides decission makers with professional development The stakeholders

standards mformation about organization (at the state district or school level) complete

refer to development and systems thinking a self study of their effectiveness each year

“how” we

implement or b) Bamers to effective professional development

deliver within the organization are addressed

professional

development. ¢) Site based management teams use shared

These decision making processes to determne

standards professional development prionities

describe the

processes

used to

acquire sew

knowledge 6 Effective professional development is a) The leaming chmate is collaborative

and skills based on knowledge about aduit informal and respectful The providers of all
learning and models this understanding professional development are credible

in all activities

b) Professional development emphasizes how the
learming can be used/applied

¢) Professional development relates the leamimng
to the learners goals and allows the leamners
to make choices linking thetr mdividual

growth plans with school goals
7  Effective professional development a) Appropriate assessments occur at each phase
provides for three phases of the change and appropralc icrventions occur
process snitiation implementation and
institutionalization b) All cnncal phases of the change process are
addressed in the planning, design
implementation, and evaluation of programs
¢) Collaboration Is occurnng among teachers to
support change or ;nnovation
8. Effective professional development a) Data s provided that links staff development
priorities are established followang 2 imtiatives and mntended adujt and student
careful analysis of disaggregated data results

regarding goals for student learming
b) Gaps in achievement among all groups are
addressed

¢) The distnct swategic plan school
improvement plans and individual
improvement plans incorporate goal setting
using all available data
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South Carohna Standards for Professional Development

| AREA | STANDARDS | SAMPLE INDICATORS :]
PROCESS 9  Effective professional development a) Improvement plans include 8 carefully and
Process provides a framework for integrating thoughtfully designed framework for
standards and relating mmovations to the mission integrating the mnovahons to be implemented
refer to of the organization
“how” we b) Allmplementation efforts nclude
implement or descnptions of how each mnovation relates to
dehver other ongoing programs and to the mission of
professional the organization
development
These ¢) Successful practices are mantamed and
standards unsuccessful practices are abandoned when
describe the decisions are made to change goals or
processes strategies
used to
acquire new
knowledge
and skills
10 Effective professional development a) Evaluations are designed to assess a variety of
programs require an ongoing evaluation program outcomes, including participants
process. reaction to the program participants learning
participants use of new knowledge and skills
impact on student outcomes and impact on
the organization
b) Evaluanon is considered an integral part of
staff development program planning and
implementation
¢) Evaluaton data include muluple sources of
nformation and focus on all levels of the
organizauon Teachers use classroom
assessments to measure unmediate impact of
professional development investments
11 Effective professional development uses a) Muluple formats are evident action research
multiple approaches to improve student study groups curriculum development self-
success study use of technology and waning
Methodology 15 appropriate to the wntended
outcomes
b) Traming mcludes theory demonstrahion
practice feedback, and coaching
¢) A varety of readiness and professional

development activities occur at each school
sne rather than umform acuvities throughout
a system

RECO030332
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South Carolina Standards for Professional Development

| AREA | STANDARDS | SAMPLE INDICATORS l
PROCESS 12 Effective professionsal development a) All rawng designs nclude plans for follow
Process provides the follow up necessary to up Follow up1s monitored and supported
standards ensure improvement with human and financial resources
refer to
“how” we b) Desired changes in on the job behavior
ymplement or mprove student performance ~
debiver
professional ¢) Theabilty of staff members 1o analyze and
development. self-correct their performance improves
These
standards d) Opportunsties 10 nerwork and share 1deas and
describe the resources are promoted
processes
used to
acquire new 13 Effectsve professional development uses | 2) Faculty and admmistration develop the skills
knowledge the stages of group development to build 10 work collaboratively
and sklls. effective, productive and collegial

teams. b) Staff members know about and use
interdisciphnary team organization and
instruction
¢) Staff share responsibility to conduct meetings,
make shared decisions, solve problems and
work collegially
CONTENT 14 Effective professionsal development ay School pnprovement occurs as cducators sce
Content increases administrators’ and teachers’ the discrepancy between the needs of children
standards understanding of how to provide school and the schoot s current practices
refer to the environments curriculum, and
actual skills \pstruction that sre responsive to the b) Teachers adopt research based programs and
and needs of all students. instructional strategies that are appropnate
knowledge and effective for all children
that
educators c) Student work1s used to inform the stafl about
need to student progress and 1s used as a means by
possess or which to adyust instruction
acquire
through
professional 15 Effective professtonal development a) Educators develop the abihity to respond to the
development facilitates schoolwide and classroom umqueness of each child and each situation
based management stra tegies that They implement effective classroom
maximize student learning management strategies.
b) Students self-csteem increases their success
in the classroom
¢) Theresa comprehensive schoolwide
gwidance plan incorporating student
documentation
d) Data on student attendance suspension
disciphinary referrals and expulsions are
reported and used to inform planning
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South Carolina Standards for Professional Development

| AREA STANDARDS | SAMPLE INDICATORS |
17 16. Effective professional development a) Populations are idenufied by gender
CONTENT addresses diversity to ensure an ethnicity SOC10€CONOMIC SI3tUS and special
Content equitable and quality education is needs.
standards provided to all
refer to the b) Effective strategies to cngage diverse learners
actual skills and learning styles m the educational process
and are wdenufied
knowledge
that ¢) Professional development incorporates
educators diversity issues wnio all programs.
need to
possess oF
acquire
through 17 Effective professional development a) Increasing numbers of students experence 8
professional prepares educators to demonstrate high challenging core cumculum and 1mprove their
development. expectations for student learmng achievement

b) Staff participates in training about academic
and professional development standards

¢) Ewidence of gh expectauons exists in lesson
plans umit plans performance assessments,
schoo} ymprovement plans, and distnct
strategic plans

d) Teachers and admunistrators believe students
can learn at ugh levels

18 Effective professional development helps | a) Acuve school/business partnerships support
teachers and admimistrators engage student learming. Volunteers and mentors are
families and communities i IMProving available to support student leaming
all children s academic achievement.

b) School staff and parents/families increase
communication about student academic
progress and 8 parnership plan for student
progress 1s created

¢} Parucipation of parents/famihies in educational
activities at school and home ncreases

19 Effective professional development a) Professional development on the design and
prepares teachers to use various types of use of assessments 13 provided
performance assessment sn their
classrooms. b) Modifications and accommeodations are made

10 meet special nceds of students
¢) Assessment strategies are shared among

teachers schools and districis
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Office of School Leadership

For further assistance, please contact

Steve Abbott (803) 734-8486 sabboti@sde state sc us

Beth Phibbs (803) 734-8314 ephibbs@sde state sc us

Office Fax (803) 734-0702

Professional Development
Training Opportunities

http //myscschools com/tracks/educators/trammng htm
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Three Year Average Teacher Turnover Rate
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Percentages of Teachers Graduating
from Non-Competitive Colleges
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Percentages of Continuing Contract
Teachers By District
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Percentage of Induction Contract
Teachers
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Percentage of New Teachers Hired
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Per Pupil Expenditures

FY 2002
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Preface

A national mathematics pancl, a panel of parents and business persons, and a state team reviewed the 1998 South Carolina

Mathematies Cwrriculum Suandards and made the recommendations that resulted 1n the South Carolina Mathematics: Curriculiom —*

Standards 2000 The standards in this document are aligned with those of the National Councyl of Teachers of Mathematics (NCTM)
as they are enunciated i Principles and Standards for School Mathematics, & volumse released in Apnl 2000 The NCTM's Web site
at <http /Awww NCTM org> provides & wealth of mnformation and resources to support implementation of the South Carohna
standards

The Content Standards, which descnibe the mathernatical knowledgg, sklls, and conceptual understandings expected of studonts, aro
meant to serve two purposes they specify what should be taught and leaned by all students ina grade, and they designato what should
be assessed by South Carolina s teachers and by the State at cach grade level The standards should direct the selection of nstructional
matenals, professional development, and preservice cducation "

The standards have been constructed to provide students with 2 comprehensive understanding of mathematcs. Therefore, teachers are
expected to teach all of the standards The Content Standards reflect “what” should be taught, learned, and assessed, the process
standards explam how’ teaching of the Content Standards should be accomplished The K-8 focus standards are tndicated wath an
astensk (*) and reflect cntical areas of teaching, learning, and assessing within the K-8 Content Standards

The following explanauon of the erganzauon and format of the revised document 1s designed to assist the unplexdxlnmauon of the
standards : > * ~ v

i }

¥

¥ \ - Y
¢ There are five content strands adopted from NCTM s Prunciples and Standards for School Mathematics Those strands are number

and operauons, algebra, geometry, measurement, and datz analysis and probability '
! ¢

o The standards organzed by roman numerals are preK-12 unifying concepts taken directly from NCTM s P%ncxples and
Standards for School Mathematics )

o The ‘expectations’ indicated by capital letters are grade band unifying concepts taken directly from NCTM s Principles and
Standards for School Mathematics The four grade bands ate preK~2, 3-5, 6-8, and 9-12




{
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South Carolina's Content Standards wndicate whit should be taught, leamed, 4nd assessed 4t the tndicated grade level These
Content Standards are listed by grade band 1n a table format to make 1t easy for educators (o trace the progression of a standard
from one grade o the next within {he grade band (verucal axticulation)

e~ L e iy € 8 vt - ¢ T bl Y
Also inluded 1n the document ue the Process Stndaids, which should be considered the “how” of teaching, learung, and
agsessing A graphue that depicts how the Process Standards should be woven throughout the Content Standards appears af the
beguning of eah grade band An explanation. of each of the Process Standards 16 1ncluded on the back of the graphuc

The standards for grmdes 9-12 and end of<ourse standards arc bsied separately wn the dovument. The end of-course standards
mclude Algebra I, Algebra 2, Goometry, Precalculus, and Probabibity and Statisuvs. The end of course standards contmn all of e
912 standards as well a¢ thoss standards that pertain to each indsvidual course

The standards for grades K-8 that me matked with an astensk (*) should be consdeied as focus standards While all standards

must be taught, tocus standaids provide gwidance for tehers in detenminung content enphasis Due to the cntical nature of the

content, the focus standards should be emphasized i the BEREB4 and of instruction

The content of those standards for gradés 9-12 that are marked witi an astersh (*) may be eligible for the Exit Examinaton For

information concerung specifiv chigibility and opportunty to-leam 1¢lative to the Exat Examunation, consult the latest cdition of

the mathematics blueprint dexcloped by the Office of Asscssment dd {" '
Ay 4

¥ €Ty
A i -

The course standards will serve as the basis for the end-of-caurse tests. '
Although these standards address the needs of all students, a section on adaptations of the mathematics standards has been
mduded m tus document The adaptauons section reflects examples of essenual real-world performance skills that wers
developud for students with unique needs and abiliues The main goal of the adaptauons 1s to frove students toward mdependence
{Independence may range from a lovel of selfcare with assistanee to total self sufficiency )

A brief glossary of mathematcal teyms 13 included in the last section of the document to provide support on frequently questioned
tenmunology

} . -
<

¥i
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Grades PreK-2
Mathematics for All Students

-—

~

o

YT T Y

Problem Solving

i1

LR

VAL E N SN

PROCESS STANDARDS

NMeasurement

As the above model reflects Principles describe particular features of a high-quality mathematics program and serve as
the foundation for Content Standards and Process Standards Process Standards outline the methods through which
students attamn the mathematical knowledge, skills, and conceptual understandings set forth in the Content Standards

v W te

+

‘ i

% t
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PROCESS STANDARDS EXPLANATIONS

The process standards provide the framework for teaching learning end asgessing the content standards

» oA

Problem Solving Standard

instructional programs from » build new mathematcal knowledge through problem solving

prekindergarten through grade 12 ¢ solve problems that anise in mathemabes and In other contexts

should enable all students to | o™ apbly shd'adapt a Vaiaty 6f Bppropriaté stralagies to'sclve probléms™and” -
accomplish the following « monitor and reflact on the process of mathematical problem solving

Reasoning and Proof Standard L

Instructional programs from e recognize reasoning and proof as fundamental aspects of mathematcs
prekindergarten through grade 12 e make and investgate mathematical conjectures

should enable all students to « develop and evaluate mathematical arguments and proofs and

accomplish the following o salect and use varlous types of reasoning and methods of proof

Communication Standard

instrucbonal programs from
prekindergarten through grade 12
should enable all students to
accomplish the following

organize and consolidate their mathematical thinking through communication,
communicate thelr mathemabcal thinking cocherently and clearly to peers, teachers
and others

analyze and evaluate the mathematical thinking and strategies of others’ and

1
Connections Standard

use the language of mathematics to express mathematcatl ideas precisely

oA 2y e ~ 7 ¥

Instructional programs from
prekindergarten through grade 12
should enable alt students to
accomphish the fallowing

T

recognize and use connections among mathematical ideas o
understand how mathematical deas interconnect and build on one another to
produce a coherent whole and N
recognize and apply mathematics in contexts outside of mathematics .. °

Representation Standard

}
-
5 4 ™o Y
rfe T

Instructonal programs from
prekindergarten through grade 12
should enabls all students to
accomphish the following

create and use representations to organize record and communicate mathematcal
ideas ~ LT > Wt
Y “r
select apply and trans!atg among mathematical representations to solve problems,
and ~ - "
use representationé to model and u;nterpret physical, social and mathematical
H t

phenomena -~ 5

t

- + <
5

- sl
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Grades PreK-2 Number and Operations

-~

STANDARD I  Understand numbers, ways of representing numbers, relationships among’
numbers, and number systems .

EXPECTATION A Count with understanding and recognize “how many” in sets of objects

R T N WQ@W

*] Given a set contaiung 10 or } Givenasetof 10 to 100
fewer conczete items, tell how objects, tell how many ilems there : %,
many @ie in a set by counting the | are by using 1 1 correspondence
number of 1tems orally using 1 1 .
correspondence

*) Given a set of 10 or fewer .
concrele wtems, wdentfy and ;
desenbe one sct as having more, ;

fewer, or the same umber of s
members as the otherset. w

t3 CO\lnt fowuduw 20 a_gd} - - " (E}" S-v . '—
backward from 10 » » = ‘

1 LY ¥
% v !
r

A t




EXPECTATION B

Use multiple models to develop initial understandings of place value and the base-ten number

1690€003d

8000-2L029 |1d

system -
*] Representup to three-hgat 1 Using a calculator, explain the
numerals using vanous concrele patterns 1n the numeration system
and pictonal models relating to place value in
numerals up to four dimats
- 2 Identfy the place value of each | *2 Identfy the place value of
digt 1 a three~diggt numeral eachdgtima four-digit numeral
t ! H 4 —
5 X g N t ’ : 8
¢ s ]
EXPECTATION C, Develop understanding of the relative position and magnitude gf whole numbers and of ordinal

and cardinal numbers and their confiections - . “

3..."’,‘1;“!.1 3 itfn : 3
1 Compare the magmmdes of ;

three given quantites {a one
. ! digit numeral, a two-digit
F numersl, and a three-cagit N L N - '
~ N P munem])‘:‘ i~ KIS vy vy

1 Name the positions first through

1 Tdentfy the posibions first #2 Identfy the positions first
thirticth, usmg an ordered set of

; through tehth using an ordered | through ¢ twenteth, using an

set of objects ordered set of objects ~ ” objects
1" Determine more than, less ' ) 3 Descnbe pairs of umerals | *2 Compare and write two whole
than, and equals based on g each less than 100 using the numerals between 0 and 999, using
counts using manipulatives - words is greater than, i3 less symbols and words (>, &, =, 19 greater

than, and eguals N than, is less than, and equals)
*4 Read whole numbers from 2
pumber line labeled from 0 to

) 180 (180 school days)

’

(more, less, same number)
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EXPECTATION D

~

1

+

Develop a sense of whole numbers and represent and use them in flexible ways, including
relating, composh\g, and decomposing numbers

1 Dlscuss and explam how
numerals are used 1n the

l Constmct representauons of
number combinations up to 10

environment (¢ g, house (e g, number stoties equations,
numbers, phone numbers pictures)
dates)

EXPECTATION E

1 Duistngush one” from
‘many

{_3bemmidion tel(M?g Eﬁ"’;g

7

Connect number words and numerals to the quantities they reprepent, uslng yarious physical

matches a quantty (1-10)

*1 Idenufy the numeml thzt

models and representatlons

-

*l Wnle lhe numeml that
comresponds W & given setup to

100
2 Whate in words whole 1 Wnte in words whole numbers
numbers through 10 through 20

*3 Identfy odd and even

numerals up to 100

S RN ot

1 Dmdzasct o[ob)ects mo

3

\':tv

-

173, and 172 of a whole using

o R T
'l Identify andtcprcsem 174,

1 Wate mo fractions that reprosent
1/4, 153, and U2 of a set or Tegion.

equal groups  *
- yc:oncx"’t:ts:"andpxctorlal models ~ wor » e Sy
4 2 Usmgmodcls ordcr 174, 173 and
nom ! 12 N
vt . s p f‘ 0 f
[l R
¢ g
r
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STANDARD
EXPECTATION

A ~ Understanc various meanings of addition and subtraction of whole numbers and the
relationship between the two operations '

' [

I Understand meanings of operations and how they relate to one another

w o)t .

EXP ECTATION B

1 Rslate the opemuon of
addition to mcrease in quantty
and subtraction to decrease in

quantity

8205
DTt

Tt 7 P e Rt R SE DS st \ K e b O O s ;
*1 Add and subtract whole *] Demonstrate concretely and | 1 Demonstrats the mverse
numbers using up o ten symbohcally the meamng of relationship between addiion and
concrete lems one-digt and two-iggt addiion | subtraction
and subtracion
- \ , >
Understand the effects of adding and subtracting wbole numbers .

+

C I

[ !
o

Understand situations that entail mulﬁplicadon and divislon such as equal groupings of objects

and sharlng equally

"5‘5 LR

aw ’

= ”
A8 {f) L

1

RN

’ l Descnibe mode.ls of equa.l
groupmgs (multplication) as tepeated ;
additién and srrays

*2 Descnbe models of shating A
equally (dsvision) as repeated \;

1

t
[
! ‘ b ~ | subtraction and arrays +*
g - i
. 3 fe~ B, " . 7~ N N
4 e 1 + e v
7 4 \ » _— £y 1 f 5 @ .
- . B N H . ¢ ' - ~
7 - il : N i [ LI ¢
1 ;‘ .~ o . a Yy ’ r A
4 - ¢ Ay t -
4 3 % 1 f N 7 "
k)
” ] § N ; \ " . i«\
A
v ¢ 1
1 ¢ ¥ 5 i
A - . 5
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STANDARD

EXPECTATION

subtraction

I Compute fluently and make reasonable estimates

L}

A Develop and use strategies for whole-number computations; with a focus on addition and ~
Al v

% o ™~ o T u T
Froeiio o PreKd ity ¢ ey st | M AR R ol

Fhegds
4
Z

S T S
1 Explam and descnbe
strategres for additon and
subtraction

*1 Demonstrata the nnecuon
between the base-ten concepts and

*2 Solve story and picture

computational strategies
*2 Solve addiion and subtraction

. problems using one-step problems (two-step solutions) using

. solutions and basic additon data from sxmple charts and picture
facts with sums up to 18 and graphs P N
corresponding subtraction facts ¥

EXPECTATION B

"l Recal] bas:c addmon facts

Develop ﬂuency wlth basic number combluatlons for addition and subtraction

: d B
"1 Wntn addxdon andwbtw;uon facts

without regrouping

‘ .t with sums up to 18 and the m numencal sentences > .
. " "1 comesponding subtraction facts L Febae :
. . o heos *2 Aﬁd and subtract pais of *2 Add and subtrwt pas © of twodlgxt
! ; \; L Ao ¢ ;~ two-digit whole pumbers ' wholo numqus wnh qnd wmhou;
t Te ) V-

*3 Find rmssmg addfmds and
gubtrahends 1n munbcr combmauons
up to 20

1400-2029™ 1 ¢

o 1 ’
1 "*
+ P 1
< *
r
b 4
-
2 s L, ¢ - L‘
4 Yoo~ ’ (Y
et "‘t“ 5 PRI -
W v Y T PN
12 . . 4
- ST < 1 N e; 1
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EXPECTATION

C

Use a varisty of methods and tools to compute, including objects, mental computation,
estimation, paper and pencil, and calculators

1 Estimats the number of

o

1 Given choices, select a reasonable

objects wm a set of from S to 20 | esumate for a set of at most 1 000
objects objects

2 Determine the most 2 Justfy the most reasonable answer
reasonable answer for an for an additon and subtraction problem

addition or subtrachon problem
i

using paper and penail and using 8
calculator

3 Select the most efficient method to |
solve an addition ¢t subtraction '
problem * .

*4 Round numbers up to 90to the
nearest 10

» ¢
e -
-
/
>
. 7
N ~
o
4 f
[
f
¢~
-
' 2
}
48 4
AT
= \ﬁ(i.”a\) -
RSN -
-




Grades PreK-2 Algebra

¢ S

STANDARD I Understand patterns, relations; and functiony re=r~=« =

EXPECTATION A Sort, classify, and order objects by size, number, and other propertles

9690€003d

11d

€100-2L029

E T T R e A D B e A AN S N R L

1 Recogmze patterns in their 1 Sort and class:fy objects by one | 1 Sortand classrfy concreu:
environment by color, shape and | atmbute (s1ze shape and color) objects according to one or more
size . , | atmbutes wcluding color s1ze,
(R ‘shape, and thickness -
" 2 Sort and classify objects by ) | n

more than gne attmbute (size, R RS SR ; ,

shape, and color) s T
2 Order three objects by size 3 Order objects by size quantty, | *2 Sequence random numezals 1 Sequence random numerals

and other properties between 1 and 100 between } and 1,000

EXPECTATION B Recognize, describe, and extend patterns such as sequences of souuds and shapes or sim ple .
numeric patterns and translate from one representadon to another P '

1 Rccogmzn a two-part pattern . l ldenufy, describe, and exlznd * la Usmg symbols and objects, 1 Create, extend, and label a wide
and extend. a repeating relationshup (pattem) | 1denbfy and create and extend & vanety of patterns, orally and in

found 1n common objects, sounds, | wide vanety of pattems \ waitmg, by using symbols and

and movements 1b Use Jetters to represent 8 objects .

created pattern (e g, ABC ABQO) :
2 Construgt two-part and three- #2 Use umencal patterns to skap | *2 Skap count by any numeral (1~

: part pattemns count by 2s Ss and 10s ¥ 10) using mental mathematics,
~0 i N paper and pencil, hundreds charts,
< - , calcutators, and concrete oh;ects .
: A (starting at any nurmeral)
- t ‘
Y
t A
; i
t
“+ [ !
N o 4
r 5 N - ) Y \
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Analyze how both repeating and growing patterns are generated

EXPECTATION (o
Ty o, R R reR R B | ot SRy K B e T T T 1 B 4 e
r - S g I Detetrmne 2 rate for repeating ~+ | 1 Croate 8 repeating of growmg”
and growing patiems pattemn rule for a growing pattemn and &
! repeating pattern, both orally and
‘ mwntng _

2 Identify missing numerals and
elements 1n a pattern or sequence :

7

i

ematical situations and structures using algebraic

STANDARD I  Represent and analyze math
symbols (
EXPECTATION A Illustrate general principles and properties of operations, such as commutativity, using specific
numbers , .
R e R Pk AR : o A T i RO
1 Using matenials, *1 Idenufy mverse relationshups >
' . construct addiion and subtraction between addiion and subtracton
models ¥ ' "¢ “' | facts (fact famihies) #
? i el N :“;fr’#i;t sy oa s N
EXPECTATION B Use concrete, pictorial, and verbal representations to develop an understanding of Invented and
— Lu o, P Vs

*] Use langhage such as less

than, mo¥e than, ot the same’

number as to descnbe the relative

s1zes of sets of concrete objects
I3

conventlonal symbolic notations ™

Tel Recogmuze that the equals sign

(=) mdicates that the quantiies on | represent 4 statement of equality
eachpd.e»areoqmvalonts (+2=53+67=__)
7 L A4 5

A

Y
3

vyl
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STANDARD
EXPECTATION- °A

OI Use mathematical models to represent and understand quantitative relationships

Mode! sttuations that invoive the addition atd'subtraction of whole numbérs, using objects,

pictures, and symbols

TR~ PreR i va. | A Y, et K S [T i  BESTRAT s W L Y :
*1 Combine two sels of objects 1 Use concrete and pictonal *1 Use concrete and plaonal
and count the result. models to develop an models to develop an

) understanding of the concepts of | understanding of the concepts of
addiion and subtraction of whole | addiuon, subtraction,
numbers multiplication, and division with
whole numbers
2 Given a sct of objects Temove
somg and then count the result.
STANDARD IV Analyze change in varlous contexts
[N
?
EXPECTATION LA Describe qualitative change, such asa. student’s growlng taller , v el R

,-~.o“3“if jﬁ ”?I’""*"};‘-’v?“éﬂ; @1

1 Describe the change in one
sttnbute over tme  ~
3

1 Compaxe andeonuast the ’ ‘
aitnibute changes over ime in (wo
or more quahties

EXPECTATION B

Describe quantitative change, su\cb as a student’s growing two Inches in one year

R S A S s BB AL

R e Prel TR B et b

2 {
‘

1 Compare a wade vaniety of
measurements over time (e g
students heights, plant growih)

IO GRS U,
I Compare and coxLuw;l the
quantitative changes over ime m

two 0T more quantties
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STANDARD I

EXPECTATION A

v

Grades PreK-2 Geometry

2

Analyze characteristics'and propertiés of two- and three-dimensional geomettic™ ~
shapes and develop mathematical arguments about geometric relationships

P pe Ty PO PSR I

1 ldentify name mode! and
draw two-dimensional geometne

*] Idenufy model and draw
two-dimensional geometnc

AT TR Y R,

R
1 Descnibe and draw two-
dimensional geometnc shapes

1 Des
dimensional geometric shapes with

9100-2029 1 1d

shapes (arcle, square, tnangle, shapes (crcle, square, tnangle, and match plane figures to the up to eightsides  ° . 4
rectangle) rectangle) ? appropriate name (arcle, square, R
¢ tniangle, rectangle) v ra !
2 Investgate three-<hmensional | 2 Identfy, sott, and classify two | *2 Recogmze three-<imensional | 2 Identify, name, mode] and draw
shapes 1n mformal setangs dimensional geometric shapes shapes (cube, cone, cyhnder, two-dimensional geomstne shapes
according to theiv attnbutes (size | spher, rectangular pnsm) with up o eightsides
shape color) . 2
) ! £
3 Sort two-dimensional shapes | 3 Identfy examples of three < 3 Sort two and three .- 4 .y \
according to atmbutes dmensional shapes seen mthe | dimiensional models given . A RO
environment (cube, sphere, cone, | prescnbed cnitena | P N ',} P
cylinder) & -« Yol et , >
wd “
- ¢ ¥ o \ <
RSN . ¢ & .
A" v
- LA < : b ; %
e LIS *
Sem e ! ’ 3 ! 1
! w ™ ’ ¢y, e
14
oy .
' vophk g" R v
1Y
.
N
Jru r
¥
! Y
¢ * N
- 3 ¥
- ) ~- \ - 3
v pry L0 v - ! -
' i E b ’,p" S t v [ R
f -
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1

EXPECTATION B

Describe attributes and parts of two- and three-dimenslonal shapes

1 Investigate the results of

dimensional shapes

1 Combine and subdivide-

L

R M T R SR N T G B R

1 Using mampulatives, combine

[ sf‘ﬁ T L PreK R niearady | Datdtz I 2 T ALR L e oo St i |
- PR 1 Compare tho 8120 e »o-rme | #1 Classify concreto two-snd *}- Compero and descnbe threo— - r o

(larget/smaller) and shape of three-dimensional objects dmensional shapes accorcing to the
plane geometnc figures (arcles | according to one or more number and shape of faces, edges,
tnangles, squares, tectang}es) atmbutes ncluding color, s1ze bases, and corners (cube, rectanguler

shape, and thickness solid, square pyramid)
2 Locate two-amensional shapes | 2 Draw, descnbe, and order *2 Compare and contrast plane and
on parts of three-imensional tnangles squares, rectangles, and | solid geometne shapes
objects cireles according to the number (circle/sphere, square/cube,

of sides, comers and square tmangle/pyranud, .

comers rectangle/rectangular sohid)

i
EXPECTATION C  Investigate and predict the results of putting together and taking apart two- and three-
I

1 Predict the results of

combimng and partitoming geometric | geometric shapes and discuss the | and subdivide geometnc shapes | combirung and parttiorung two-
shapes (square, rectangle, tmangle, results (square, rectangle to create a new shape or design | and three-imenstonal geomeme
arcle) P tnangle, arcle) © o) £ ghapes .+~ 0 s
w
’ N ~
ks “ hal
Al
AN 4
L4 ’
{ N
Y L8 ! ‘ )
~ S -
d Al P ki J
f v N, 4 H
P WY . x0Ty - -t Y L] ? .\
£ y o~ [ I
4+ ) S ~ oty 1 4
K : Aoy v o, » i
T cpmeoy oo
! W+ gy ¢
L] \ 4 R
Ed
f b ,1 T " “ “ 4 *
‘ - e
v 7 - ; 5 v - -
13




10,0€003d

8100-2029 |14

STANDARD 1§

MU A

EXPECTATION A

Specify locations and describe spatial relationships using coordinate geometry
and other representational systems

Describe, name, and Interpret relative positions in space

- un

A @ My SN, AP

1 et

oy - o awy et Ypy sy

and apply ideas about relatlve

(up down, on off over under)

position
H zﬁ’m“ﬁ‘vg?ﬂﬁ%ﬁ vl | AT ol g R e et E A G BA SR
1 Use positional words to *] Use positional words to 1 Apply a knowledge of relstive
descnibe the location of objects descnibe the location of objects position to objects m space

(near far up down below
above, beside nexct to between,
over, under)

through conversations,
c}emonstrauons, and stomies

EXPECTATION B

Describe, name, and Interpret direction and distance in navigating space and apply ideas about
direction and distance

1 Describe the direction from one
object to another on a pictonal
map using words such as up,

£

1 Compare distances between
objects on 3 pictonal map using
words such as closer Lo alnd ot

.o * | down, left, and right farther than
- i . % ' {3 ST ‘ - 2 \
EXPECTATI}ON C  Find and name locations with simple relationships such as “near to” and In coordinate systems
such as maps ! ! ) . " oL )
#] Tdentify locations ona

#1 Identfylocationsona
pictonial map using the positional
words aext lo beside between
“and across

pictonal map using the posstional
words left, right, north, south,
east, and wesé *

P
¥ N
?5‘ =
sk w !
. i ~ 7
Lo N
~ ~ .
Py,
‘v b
¢ =
ra
s s "
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STANDARD

EXPECTATION

XTE

IO Apply transformations and use symmetry to analyze m

A Recognize and apply siides, mps, and turns - ke

RN R R T T T R‘% OB oS\ YR

1 Choose the ﬁgurc that1s the
tesult of a transformation of 2
geometric shape (shide, flip, or
turn)

SRRy RIS
b2 E-A”;M & sy"‘"

athematical situations

~ - TR

1 Predict the results of and
demonstrate transformatons of
geometnc shapes, including shdes,
flips, and tumns

EXP ECTATION

2

B Recognize and create shapés that have symmetry

tp\l

R e S T R T R AR SIS, RO o e B Ay
#1 Identfy and descnbe shapes 1n *| Draw lmes of symmetry *] Using varous concrgle
the world that show symmeltry through shapes to divide them into | matenals, create figures thatare
across a line (nature art, the congruent shapes symmefrical across a line
human body)
STANDARD IV. Use visualization, spatial reaSoning, and geometric ‘modeling to solve problems
s , N N »;( 3 . ; \”
EXPECTATION A Create mental Images of geometrlc shapes using spaﬂal memory anhd spadal visualization

e

Draw memc ob]ecxs bascd
on a mental image

(kem geomemo oblects based
on mental muges ol !

)

N [ )
Lyt o ! ~
w b LN ¢ - ;o
N, AR
? [2 4 4 - A -
:
' »
1
4 J
P
N ~ ~
g L ) ,
¢ L) L8 MEE ¢ - My ~¥ o K
s . Dt | *
i ) J,l,g's’;"‘ a -y 144
¢ : ¢ ",' oy 13 ~

g

’ . ! =y
tee
iji‘ *
¢
[
R IRl o
~
L
i
e
;
4 v
i v
\ I
- el
-,
[ ~ '? ' 1,
i “ o>
e AP , ¥ i
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Expzci'Anon

B

'

Recognize and represent shapes from different perspectives

-\9 V 'ov--(

S P reRySRitay e ,e-. T s o P Kiee e s Y2l

2 Ferve L 2iLE g LD

1 Descubeeongmem xnd mhrr

*M’“‘-*'“ i i ey e e wovhi | 1 Recogmze geometnc shapes m
different positions shapes
2 Find and1denbify geometne
! patterns 1n real-world scttings (tle

floors sidewalks art)

EXPECTATION
[Tt

C

I

Relate ideas in gcometry to ideas

PreK:

A

1 Recall the conﬁg'urauon of dots
on dommoes or name objects seen
brefly

in number and measurement

R e

1 Repmduce collections of shapes
and dot configurations afler
viewing them bricfly

B A o e
1 Analyze and predict the effect
on the number of preces used to
form a geometnic shape when
vanous arcangements arc formed

2 Identfy, descnbe andextenda

2 Compare/contrast two cifferent

2 Usmg square tiles, gnd paper

using the same number of pieces

Tepeating pattern found in umits of lcngth used to measure the | and umfix cubes, connect
common qbjects, numerals, game ob]ec(. geometry to related concepts in
sounds, and movements ' measurement and number
3 Compare the relative size of oo i / ! ~ ’
objects as bigger, smaller, orthe | ! . p !
- samo  ’ * W ! ! ¢ s
N [ 4 [ ;
A
« v '
' kel
\ ' @ v s i
4 l v 3 ¥
4 . 5\ ‘ P “ 3
1
v L . s ! N
3 . N
L - ol
! 4
o 1
’ \
.
3
- 3 s
i /
1 v 3 * }
- -~ -
s * : w \ ‘
) 5 o T 1 {
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Grades PreK-2 Data Analysis and Probability

STANDARD I  Formulate questions thiat can be addressed with datx and collect, organtze; and
display relevant data to answer them

EXPECTATION A Pose queshons and gather data about themselves and their surroundings
7 aadB y o P reKENBEL GG A TR, SR b R,
1 Collect data related to farmhar | *] Collect data related to farmhar

1 Posec and answer questions 1 Collect data using surveys
expenences by counting expenences about charts and graphs relating to | |
farmiliar experiences (¢ g,
recording daily temperature, the
Tunch count, class attendance, and
favonte flavors of ice cream)

+

Al

: R A A A F ISR
! Comparc. sort, and goup | l Comparc son, and gmup
objects by 8 given attnbute objects by observable atnbutes” ¢

Y ‘)\ 2 \ < LI

EXPECTATION C  Represent data using concrete objects, pictures, and graphs
| R G e e Ao G U N
*] Display mformation by using 'l Use orgamzed data to
object graphs, pictonal graphs, construct preture, object, and bar

1 Sonand classxfy by 3 sxe
attnbute (color, shape, s12¢)

R AN SO L ess
1 Use otganwed data to crea
charts, graphs, and tables

data

and tables ¢ graphs
T
T
3 '
A
7 * v 1 L
> 4 -
5 15
3 v - N
% ’ 3
33 ¢ b -.:q"” v 4
\ ¥ 3 L3 ~ T ‘L - N ~f
¢ “ B4 ¥ “ ’ 1 L
L) . ~ -~ ' - N b
% T o« . > «°
a i > ‘4 v b1 d -
§ -7 -« L KA ¥,
Fd 4 ) ¢ B ~¥
1e % v
s i i ! T ¢
i 4 (R34 W }
- 2 - I4 N - ¥ ‘rx \
¢ ~ J 1 PR - d
T~ ~ - = 13 &oT
XY ¢ f ~ y
% N [N 1 s G 7 s 3 {
¢S] 3
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Grades PreK-2 Data Analysis and Probability

STANDARD I  Formulate questions that't;m be addressed with data and collect, organize; and

display relevant data to answer them

EXPECTATION A Pose questions and gather data about themselves and their surroundings

[P, P rerGaT s ooy | ooty 0 KoM o B i ot Lol QS s et 93

T Collect data related to famihar | ¥1 Collect data related to familiar | 1 Pose and answer questons
expenences by counting expenences about charts and graphs relating to
farmihar experiences (¢ g,
recording daily temperature, the
Tunch count, class attendance and
- favonte flavors of 1ce cream)

EXPECTATION B  Sortand classlfy objects accordlng to their attributes and organize data about the objects.
R | P el [ SOOI 0 1y :

1 Sortand clasaify by 8 smglo

atmbute (color, shape, 5128)

T1 mparc, sort, and group

1 Compm, sort, and group
objects by 8 gven attnbuts objects by observable atmbutes

M AT a3 et
*] Collect. son. andorgamzo

R AT S PR

s LY

EXPECTATION C

1 me a picture lo represent *1 Dtsplay mformanon by usmg ‘ '1 Use orgamzed dm to

" Ue oxgamudda!a 0 cteato

data object graphs, pnctonal graphs, | construct picture, object, andbar | charis, graphs, (and tables /
and tables :
f 7 - « b2
REFE ¥ s "’:m <%
' N
- y 2 \ N o
L . PR PR
- )t
N, H { »
v L <‘\ 3 [ {J {
s - 5 " ' 13, \ }
: ! Vi T gy ) . LA N
- S w A i 3 v
N ¢ , \ N
R ¢ I & Y " > :
P ) 1 4
. b < LA f"u 0 ’(g\;t.. " X » - <
3 -
R P “1 ~ A (‘i" 3}‘\ il;-:: <o ;. w ,gr o J({ )k (L P
¥ I)L- - 4N, 2 I iy ~ |
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STANDARD
EXPECTATION 4

Describe parts of the data and the sét of dadta as a whole to determine what the data show

O Select and use appropriate statistical methods to analyze data.

-

T Prek R o

T L R AR

*1 Interpretinformationona
graph

S 3 V] SO, Ak WPl
*1 Interpret information displayed

1n a picture graph, object graph,

and bar graph using the
vocabulary more, less fewer
greater than and less than

2 s 2,

1 Explam the trends of a data set
(¢ g wmcreasing, decreasmg,
random)

[ )

n
by

EXPECTATION A

4
s

STANDARD

1 Idenu an event as hikely or

unlikely to occur

III Develop and evaluate mferences and predictions that are based on data.

Discuss events related to students’ experiences as likely or unlikely

*] Describe events as more likely
ot less ltkely to occur

@]

~ £

-
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Grades 3-5

oy v~ Y mwn QQNTEN-LSTANQAms * - L e Al Ll K B LY ~
/4 | 1
' g £ - D <
«y | Problem Solving | 2 )
& r‘ ; * ] 13k
D Qe AL Y M e Ve | © {7 577
o [Reasoning and Proo g S \
E - ‘%ﬂ ) Y ! 5 6: X
O Giov i = o Y L BT S 1 ’ 1S F
s ARGy Sl e T = c
) | Communication g ©
w O ) ¥ by ) (7]
0 2 ?ﬂﬂm & @ (b
U TR c [/ P ; ] @ g.
G | Connections © g g @
o) 3 O = {7 c 3
14 2 | £ 2L <
Q. P T T g 3 8 g i £ %
Repressentation 3 & = 3 ]
S < % [ <
&, § GIO S

N >
As the above model reflects, Principles describe particular features of a high-quality mathematcs program and serve as
the foundation for Content Standards and Process Standards Process Standards outhine the methods through which
students attamn the mathematical knowledge skills, ramd conceptual understandings set forth in the Content Standards.

s { A
< r
< ' ¢ “ : I«
3 L4

4
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PROCESS STANDARDS EXPLANATIONS

The process standards provide the framework for teaching learming and assessing the content standards

Problem Solving Standard

Instruchonal programs from
prekindergarten through grade 12

shoutd enabta all students tor i~

accomplish the following

bulld new mathematical knowledge through problem solving
solve problems mgt arise in mathematics and in other cog}exis o
apply and adapf'a Varely of appropivale strafegies 1o solve problems “an

Y

a spphee 2 v

L]
« monitor and reflect on the process of mathematical problem solving

Reasoning and Proof Standard

Instruchional programs from
prelandergarten through grade 12
should enable all students to
accomplish the followming -

recognize reasoning and proof as fundamental aspacts of mathematics,
make and investigate mathematical conjectures

develop and evaluate mathematical arguments and proofs and

salect and use vanous types of reasoning and methods of proof

+
Communication Standard

P

¥

Instructional programs from
prekindergarten through grade 12
should enable ali students to
accomplish the following

e organize and consolidate their mathematicel thinking through communication

¢ communicate their mathematcal thinking coherently and clearly lo peers teachers,
and others
analyze and evaluate the mathematcal thuinking and strategies of others and

use the language of mathematics {0 express mathematical ideas precisely

Connections Standard

\
o 4 4 ¢

instructional programs from

LS

prekindergarten through grade 12 *

should enable all students to
accomplish the following

+ recognize and Use connechons among mathsmatical ideas
« understand how mathematical Ideas interconnect and build on one another to '
A produce a coherent whole and -t

53

H
« racognize and apply mathematics in contexts outside of mathematics

L

Y

Representation Standard

I

Instructiona! programs from

e create and use representations to organize record andl communicate mathematical
i 4

prekindergarten through grade 12 » Ideas yov . N
should enable all students to « select apply and transiate among mathematical representations tq solve problems
accomplish the following ' and VRN N
i * use representatlons’ to modl and interpret physical social, and mathematical.,
. phenomena _ w! =%, ’ “ - .
] % 4 i “~
1 I ¢ 5
r »
. ‘ t \ ; e 40 U( 7 . N EY : b LI
i / .‘grfwf A > 3\ 4 § t l [}
+ N ¢ 4 ~ ! ‘_, - -
L u; o ) Ty R . - T $
! ! e 5 8 a-:ﬂx'" ‘,) \"N t,ﬁ*
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Grades 3-S5 Number and Operations

STANDARD 1

EXPECTATION A

*] Explmn the place value structure of whole
numbers through humdred thousands

-

and number systems

numbers mcluding pmods (thousands,
mﬂhons billions, etc.)

b Ay o § - AgE] &
1 Explam the place valuc structure of whole

Understand numbers, ways of representing numbers, relationships ameng
numbers,

Understand the place-value strycture of the base-ten number system and be able to represent
and compare whole numbers and decimals

S, I3 ]

2 Read and wnite whole numbers

3 Compare whole numbers using symbols (>,
<, =) and words (15 greater than is less than,

and eguals)

4 Identify the place value of decimals through
hundredths using concrete and pictonal
models

1 Descnbe the place value structure of
decimals

S Read and wnite decimals through hum!redms
based on concrete and pictonial models

~ <

~
i4

2 Read and wnte decimals

A ]

6 Compare decimals (through hundredths)
using symbols (>, < and =) and words (&8,

*2 Compare decimals (through hundredths)
using symbols ¢, <, and=) and words (i3

*3 " Order hsts of three or more numbers that
contain whole numbers, decymals ot both

greater than, is less than, and equals) with | greater than s less than, and equals) r . “ . TF
P “ - 3
concrete and pictonial models v 4 N d o~ _
7 Read and wnite amounts of money using the
A2 1
dollar sign (3) and decimal notation () ; N )
? i S W " s - v
3 N ’
¢ s -
N + - 4
v, ’ - .
v 4 ~ »
- - LA
- [
+ . *
g ¢ \ ‘
¢ 4
! -
- K { h ¢ ) a t
f ) v\ —t i
¢ " WA T X A& s
3; « nTHL. T . t i o 1
¢ L\ ad I Fl
Sl rwen FINEL M A N R R !
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EXPECTATION B

; A 4 AR R S S
*] Reoogmzc cquwalcnt representations for
the same whole number by decomposing and
composing whole numbers up through three

Recognize equivalent representations for the same number and generate them by decomposing
and composing numbers

digits
2 Whnite three~iigit whole numbers n standard
form, i expanded form, and 1n words

1 Wnte whole numbers in standard form, in
oxpanded form, and 1n words

1 Wate decimals (ten thousandths) m standard
form, m expanded form, and 1n words

EXPECTATION C

*] Describe fmct:ona.l patts ofa umt ora
group of objects (1/100, 1/10, 158, 1/6, 1/5,

4

1 Descnbe frachonal parts of collecuons of
objects

Develop understanding of fractions as parts of unit wholes, as parts of a collection, as locations
on number, lines, and as dlvislons of whole numbefs

improper fractions shown in concrets and
pictonal models

1/4, 1/3, and 1/2)

2 Locate points on @ number hine
corresponding to a umt fracton andits
multiples between 0 and 1

2 Locate pomts on a number line
corresponding to muixed numbers and unproper

fractions

nd 7

3 E&plam the relationship betwesn fractions
anddivision £ ;

EXPECTATION D

ki

* - 2

wanis 101 IR 3% T A7, v
mj ,",ﬁsa« D Rt g PTG 3, flyf“a R

fractions of 0, 1/2, and 1

“

Use mod els, ben chmarks, and equivalent forms to judge the slze of fracﬂons '

1 Relate the sxze ot‘ fmouons to thc bmchmark
fractons 0, 1/4, 1/2,3/4, and |

2 Compare concrets of pictonal models of
fractions using the symbols >, <, and=

*2 Campare fractions using symbols (>, <
and = ') and words (Is greater than, Lv les.v than,
and equals) -~
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EXPECTATION E

S I R L I S oA
"] Represent équivalent f5tms of cotiindonty
used fractons using conurete and pictorial

3

R A LA o
T White qiivalent ot of Sommenty ed

fractions

Recognize und generate equivalent forms of commonl) used fractions, decimals, and percents

e, Yered S st >
r RWﬂt m«m 45 decihaly dnd pérents
using concrete and pistortal models

models

T Wote cquivalent forms of deamals.

7 Idenafy equivalent relationships among
fiactions, decimals_and percents such as 14 =
28=25% 13 =Rl=33 13°5,25=A0=
400, 172 = $0=50% and3/3=_75=173%

3 Identrfy and represent conmmon fraction-

decimal equivalents

EXPECTA‘I’ION F

Explore numbers less than 0 by e‘vtending the number

T e 8 TP ey Y S

X3

ATIRE R DT T
DA T R

T Identity situations m which num

line and through familiar applicotlons

1 Describe numbers less than Q using roal

than 0 are uscd

wordd models.

i A SISt
l Descnbo and identi{y the chamactensugs of
sven ant odd numbers by exanurung ther

i TETIST TR «u:mx}'@»u} 1}:_,;;.«?:;;

*1 Detemming lbc fu‘spls ofn gvm number up
® 350 i,

divimibilnty by 2

(S v
¥

*2 Explam e charactetistics of prme
aumbers and composite numbers « ~ 1

“" Detemune oommon n multiples of pairs of
whole numbers each of which 18 Tess than or .

*3 De;ermine the Jeast common muluple of
mo wholo numhem ,

L'&\',-* Yy

equalto 12” ~ 1/ * .
“) Uy n
‘,(4{; L
Pe :""»y » ’
s ¢ ¥
S
I 4 ;A i-
[ . A
~ } s ’? A
W b ) LAl ¥ . Wb ik
4 :Q 1 o [
I s jr\

'€}
4
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[ AR 30 o iR Ay T A T T

O Understand meanings of operations and how they relate to one another

STANDARD

EXPECTATION A Understand various meanings of multiptication and divigtop== = =« == SFmomers - = >

*] Descnibe the meaning of multiplication
usIng concrete and pictonal models

{

*] Solve problems using muluphcauon and
division

*2 Descnbe the meanmg of division using

concrete and pictonal models

1 Explain the meamung of a remander

EXPECTATION

B Understand the efTects of muldplylng and dividing whole numbers

T A3 T AR

1 Explam lhc effcct on (he ptoduct when one
of the factors 15 changed.

l Descnbe and explam mo effcct on the
product when both factors are changed

2 Compare the size of the quotient to the
dividend when dividing two whole numbers

2 Descnbe and explain the cffect on the
quobient when the divisor 15 changed.

EXPECTATION c

B T o,
*1 Use the mverse vclanonshlps between
additrion and subtraction to solve problems

¥

*1 Use the mverse relationships bclwecn
multplication and division to solve problems

Identify and use relationships between operations, such as division as the Inverse of, .
multlpllcaﬂon, to solve problems. -

\ kY
Yoot WSy

"1 Descnibe the xclanonsln;s among the four
operations

“
L3

2 Solve multiplication problems such as rates
and applications of the Fundamental Counting
Principle

& '*3 PO ;
oL e ¢ >
e T N ~ VR -
K Cad 7 -~
R I g" ’:;,;-w ~
PN 4 PV A a i
AR A & 1 ) ¥
T LY ;;:»,uwm o - td .
£ Ty <ry t

Y
- a4 !
3 L
} Y Y
\
wy .
N . [ 1,' y, u, ~hopnd ,}ﬂ Py
X - € -
we, 4»; !
. oy 3 " o
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EXPECTATION D
addition

Wi 1 4 0 o o A L LA g S oA S
1 Recogmze commutauv:ty in the addiion

-

1 Recogmize commutativity in the
mul iphication facts

P prr—m—————ry————Te S

RS I RS Y

Understand and use properties of operations, such as the distributvity of multiplication over

R T R BN

facts
2 Use the associative property o add

*2 Use the associative and distributive
properties to multiply efficiently

efficiently

3 Apply divisibility rules for 2, 5, and 10

1 Apply the divisibality rules for 3, 6, and 9

[ i

0€00-£029 | 1d

STANDARD

EXPECTATION A

Vi

qt
4

II Compute fluently and make reasonable estimates

Develop fluency with basic number combinations for multiplication and diviston and use these
combinations to mentally compute related problems, such as 30 x SO

TR SR
1 Recall multiplication and division facts

through 9

*2 Use basic number combinations to
compute related problems m multiphcation and
division using mulaples of [0 (e g usmg3x 5

11 Use basic number combinations to compute
related problems n multiphication and dwision
using muluples of 100 and 1,000

to compute 30 x 5)

k] Y
4
2
e * ‘
w
’
A
' >
! . ool
-
AY
)
)” (("
1 s ¢ ! ’ ¢
v 1 : 1'
w ey A oy 4
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EXPECTATION

T Comphre and contradt &fferent addibon and
subtraction algonthims to select the most
efficient one for solving a given problem

B Develop fluency in addlng, subtracting, multlplylng, and dividing whole numbers

operations on whole numbers

AR St

2 Construct and analyze concrete models
(rectangular arvays) for muluphcabon of one
and two-digit numbers

1 Find the quotient and a remainder givena
dividend of four digats ot less and a divisor of
two digts or less

*3 Demonstrate fluency n the use of both
addition and subtraction algonthms and
explain the steps involved

#2 Demonstrate fluency in the use of a
multiplication algon thm and explam the steps
involved.

42 Demonstrate fluency i the use of &
division algonthm and explain the steps
nvolved.

3 Explain computational strategies used to
solve mathematical problem situations

EXPECTATION c

oDt

1 Round whole numbexs (7] the neatest 10
100, and 1 000

1 Roqnd whole numbcts to the nearest 10,000,
100,000, and 1,000,000

Develop and use strategies to estimate the resu Its of whole-number computations and to judge
the reasonableness of such results

S P
TSRS

2 Estimate whole number sums and
differences descnibe the method used, a.nd
determune the reasonableness of the resulls

#2 Estmate and determine the reasonablencss
of the product of whole numbers (one factor
with two dxgtts or less and the other factor wth
three digats or less)

1 Use estimation as a (ool for judgmg the
reasonableness of calculator, mental, and
paper-and-penc:l computations,

3 Estmate the quotient of whole numbers with
a one-digat divisor a two-cigat civisor, and

*2 Apply a Vanety of computational
cstimation strategics Lo solve problems

multiples of 10 and determume the involving whole numbers

reasonableness of results :

4 Refine estimates using terms such as ¢loser | e N
? 5 A f

to, between, and @ ImIe more than »

o

n’y \
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EXPECTATION D  Develop and use strategies to estimate computations involving fractions and decimals in

situations relevant to students’ experience

1 Round decimals to the nearest tenth and 1 Round decimals to the nearest tenth,

hundredth hundredth, and thousandth

2 Develop and use strategues to esbmate sum *2 Rstmate the sum and difference of

and difference of decimals decimals through thousandths and determine
the reasonableness of the yesults

EXPECTATION E  Use visual models, benchmarks, and equivalent forms to add and subtract commonly used

fractions and decimals

R T G S T e M

3 TSy

X A DN S e
*] Add and subtract commonly uscd fractons
using concrete models, pictonal models, and
equivalent forms ~
2 Multply commonly used fracions
(including deaimals) using area models

, PN T P i 3 Relate connections between products of
. W AR fractions and products of doamals usng area
f A L -/Qi'r»" models S .}J «
\ 1 Add and subtract decimals through *4 Addand gubtract deeymals through
hundredths using concrete and pictonal thousandths ’ )
modsls ’ : -
J
i ¢ R
} T
<
r A
s
T
Y ! -
3 P N LN
Y 4 - -
~ 5 . > . v ,

1 "»:‘{n\“i.& ~ Yoy M !

s 44 ST %) < 14 T . v

-7 M P A N ¢ . ' |
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EXPECTATION F

Select appropriate methods and tools for computing with whole numbers from among mental
computation, estimation, calculators, and paper and pencil according to the context and nature
ted method or tool.

- LA . [

54 o I, 4 % g
*1 Ex yap o

*1 Select appropriale me
use the selected method or tool to solve

addition and subtraction problems

may be the most appropnale one to use 1n

*] Creats and solve problems involving
addition subtraction, muloplhication and
division of whole numbers using appropnate
methods and tools.

solving a given problem
"
v
¥
1 . .
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. Grades3-5 Algebra

i R L

- " - (M - ot v e

STANDARD | Understand patterns, relations, and functions

Describe, extend, and make generalizations about geometric and numeric patterns

EXPECTATION A
AL Sy

B R R R TR AT AL b2
1 Using models and calcu]atots, analyze and

1 Usmg modcls and calculators, create,

1 Descube, creats and extend numeric
patterns with and without models and
calculators

‘

extend numenc and geometric patterns such a3

extend, and analyze numernic patterns
tnangular numbers, perfect squares, and

(including decimal pattems through
anthmetic sequences

thousandths)
t 2 Find the missing elements 1 numenc and
nonnumenc patterns

EXPECT ATION B Represent and analyze patterns and functlons, uslng words, tables, and graphs.

QIR O
*1 Represent and analyze pattems and
functions using words, tables and graphs

1 Dctzmnne the pattem to ndcnufy mlssmg 1 Desonbe and represent number relauonshsps

numbers n a sequence and m a table of with tables K
number pairs Y
*+2 Use pattern identfication to solve 2 Determme the rule to 1dentify missing 2 Analyze, describe, and use function rules to
problems numbers 1 a sequence or a table make generalizations
-
!
4 ?
3
hl 4
& t ] ¥ ‘
! \ . il T, (4
‘ ’ [4 w ? 3 [ -
} 3 ' + \ - {
- ’r 3 €
i . * . “ : weow i . “ L\ v
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STANDARD
symbols

! Jw.q@»\r\“ [T

EXPECTATION- A Idantlfy such propertics as commutativity, assoclativity, and distrl

~ - P R ahid .-

compute with whole numbers

II Represent and analyze mathematical situations and structures using algebraic

[ i, e Sl D il b v IS aabadd

butivity and use them to

For all three grade levels refer o these concepts wn the “Nwmber and Operations” strand.

EXP ECTATION B

1 Use conaete or plctonal models and
symbols to represent mussing addends or

factors

Represent the idea of a variable as an unknown quantity using a letter or a symbol
i S| e LR O LS B

quantity using a letter ot a symbol

1 Use vanables 0 represent an unknown

i

1 Use vanables to wnte 2 mathemaucal
expression n symbohc form.

EXPECTATION C

‘ ; : S e et
! Use concrete oF pxcton al modds and
symbols to 1dentify missig addends or factors

1n equations that express relauonstups b between

Express mathematical relationships using equations
g W’*”!’%'W*‘“ﬁi@\}? ”R‘l’ ;W'? o B
*1 Use equations to neprcsemnlauonshlps

A

>

Y

AR e A
*l Use a vanable to wnte an opcn semance

representing 8 given mathemabical
relationstap

two quantibes

4
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STANDARD III Use mathematical models to represent and understand quantitative relationships

EXPECTATION A Model prebienr situations with objects and use representations such as graphs, tables, and
equations to draw concluslons
R N D R Y D R T

*| Use pattems and relationships 1n a vanety N
of real world contexts

1 Usea smgle wmable to create a problem
situation based on a ggven open sentence

STANDARD IV Analyze change in various contexts

EXPECTATION A Investigate how a change in one varlable relates to a change In a second varlable

LR ey (%3 3 B e S B | S U S R e B PR R SR LR
1 Descnibe how a rate of growth vanes over 1 Descnibe the relationship among d:stance,
| tme speed, and time

EXPECTATION B Identifly and descrlbe situations with constant or varying rates of change and compare them

1 Idenufy mal situations and even that show "l Using charts and graphs, descnbe chan,ges 1 Qeate charts and gmphs to show chango

change - over time a5 increasing, decreasing, and over bme,
' ?’ vaﬁ'mg. poe~ A
\ 2 Represent situations with number tables,
M graphs, and verbal descniptions
. o *3 Associate tables, gmphs and sloties of the
same event. .
i

Al

* LS
¢ ) ‘, N
x 1 “' '
r! -
" S .

9£00-2029™ | 1d
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Grades 3-5 Geometry

v - STANDARD I

EXPECTATION A

\ vocabulary to describe the attributes

*1 Usmg appropnato vombulary xdentxfy and 'l Choose appropnate modcls of two- and A

" | descnbe attnbutes of polygons mcluding . three-dimensional shapes from descnptions of
tnangles, quadnlaterals (rectangles, squares, * | attnbutes

other paralldograms, trapezods), pentagons ~ |« ’

hexagons, and octagons ’

Analyze characteristics and properties of two-and three-dim ensional geometric:
shapes and develop mathematical arguments about geometric relationships

Identify, compare, and analyze attributes of two- and three-dimensional shapes and develop

R e A TR L N
1 Using modsls and appropnate vocabulary
compare and analyze atimbutes of polygons,
attmbutes of polyhedra, and attnbutes of cones
and cylinders

*2 Using appropniate vocabulary, descabe | | |
propertes of circles (center radius and
diameter)

*3 Usmg appropnate vocabulary 1dentfy and
descnbe attmbutes of three-himensional shapes ¢
ncludmg prisms, pyramids, spheres, cones, ~
and cylmders i

P

3 ~ 5 I
w9y 1

' EXPECTATION
of classes of shapes such as triangles and pyramids

*] Classify tnangles by lengths of sldcs -
{scalene, 1s0sceles and equilateral) and sizes
of angles (acute, obtuse, and nght)

\(4...\

B  Classify two- and three-dimenslonal shapes according to thelr properties "and develop deflnitions

- P

Kl Usmg modsels and appmpnate voeabulary
classify quadnlaterals polyhedra, cones, and
cyhnders according to their atmbutes

1 Classify three-dimensional shapes according
to their aitributes

2 Develop defimtions for classes of two and

three-dimensional shapes
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EXPECTATION C

T Subdivide two-cimnensional shapes to form
new shapes and draw conclusions about area
and fractional relaborships

1 Combine two-dimensional shapes to form
new shapes and draw conclusions about arca

and fractional relationships

Investigate, describe, and reason about the results of subdividing, combining, and transforming
shapes

Gil ad ol e e Sl B
A AR AR i T ST M M ST o LAY L A A A L e T A B

EXPECTATION D Explore congruence and similarity

o TR o) R R B b Y o | FOTE B AN
*] Compare two-cimensional shapes to
deteruine if they exactly match (congruency)

Bl é
*1 Compare two-d:ma\snonal shapcs ©
determine if they are strmlar by
ransformatons of magmfying or shnnkng

EXPECTATION

arguments to justify conclusions

A R DI o] IR

(R PR a ey
1 Using models, make and test conjectures
about geometnc properties and relationships
and explain the conclustons

make and lest conjectures about geometnc
properties and relationshups and explam the
| conclusions

1 Using models and mathcmanal vocabulaxy,

E  Make and test conjectures about geometric propertles and relatlonships and develop logical

*l Make and wslconjecnues
propertzes and relaionships and then develop
logical arguments to Justify the conclusions

1

3 ¥

~
b
AY

i
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STANDARD II Specify locations and describe spatial relationships using coordinate geometry and
other representational systems
r ’ AW v o 4 D) slEeakeyy we s W N ~ - ez PRDRNDT SNy o~
EXPECTATION A Describe location and movement using common language and geometric vocabulary

v

T TSR g%u.-.~%au 855

1 Des:;nbe locauon and movemenl using
common language and geometric vocabulary
and 1llustrate both with and without
technology ¢

't Gwemstrucuons (dmchon, d:stance, tums)
for moving from one location to another

1

2c.L0€003d

6€£00-£029 |1d

F.xm-:crAnou

direction and distance

1 Spemfy locanons on maps and gnds usmg ‘

B Make and use coordinate systems to speclt‘y locations and to describe paths

" Inves ugate posstble paths Erom one pomt to

another along vertical and honzontal gnid
hnes

o T AT i
*1 Usmg ordered pats of numbets, locate and
name points 1n the first quadrantof a
coordinate system

*2 Locate ponts corresponding to given
whole numbers on a number line

2 Identfy and name points on 3 coordinate
anid using an ordcted pair of whole numbers

EXPECTATION

. T " Ty ll‘ ")
2 tf-ff‘ SR AR G

kv

R

C Find the dlstance between polnts along horizontal and vertical lines of a coordinate system

\ ‘,vx

"'1 Fmd the s istance between points 1n the
first quadrant of a coordinate system along
honzontal and vertical Imes \
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STANDARD
EXPECTATION -&

Predict and describe the resuits of shdtng' t‘ltpping, and turning two-dlmeuslonal shapes
e ) ﬁﬂm 3 : T :
1 Usmg modcls dmbe the results of

translations (slides), reflections (fhps) and
rotations (turns)

oI  Apply tranélormations and use symmetry to analyze mathematical situations

"1 Pred.ict the results of geometnic motion of
shapes including combinations of translations
{shides), reflections (flips) and rotations
(turns)

tessellations

« | 2 Using models and technology, «reate sxmyle‘

EXPECTATION B

o

1 Use slldu ﬂxps and urns mformally w:th
models to deternune whether or not two shap
are congruent

-
r

¢s | related by translation (shide) or reflection (flip)

l Dnbc senes of mobons that may be

Describe a motion ora series of motions that will show that two shapw are congruent

to show that two shapes are congruent.

2 Given a shape and its translation (shde) ot
reflection (flip) descnibe the motion that has
been apphed.

18

EXPECTATION c

two-~bmensional shapes

*1 Idznhfy anddnscnbe the Tine symmeuy o

d

LA ¥ A

Identify and deseribe line a,nd rotational symmetry ln two- and three-dlmenslonal shapes and
designs

“t} :Z J
z

hd l Determme whether glven two-dxmensxonal
shapes and designs have rotational symmetry

2 Investigate and describe symmetry and

congruence of shapes drawn on g gnd.

}
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STANDARD IV Use visualization, spatial reasoning, and geometric modeling to solve problems

VAR St S B

EXPECTATION - « A Buiid and draw geometrie objects*-‘"' et @

T R T B T [ e

*l Ctmtz rcpresemauons of points hnes *] Draw and lahel representauons of ponts,
(intersecting, perpendicular, and parailel) hne | hines, line segments rays, and angles, usng
segments (including ntersecting and parallel) mathematical notation

rays, and angles 1n a plane
*2 Build and draw two-dimensional geometnt¢ *] Build and draw three-dimensional objects
objects
\ i H ? @ 5
EXPECTATION B Create and describe menta) lmaggs of objects, patterns, and paths
i R : R e Ty RN e S DS RERTREl
1 Idenufy two-dsmenswnal shapes gvena *1 Wate s description of a given three- "1 Skewh the ﬁ'ont, top, and sids views ofa
verbal descnption dimensional object. model ofa three-dimensional shape built with
cubes.

2 Descnbe the path that vesults from following | 2 Descnibe a path along gnd hnes from one !
specific directions 1 moving from one pomt to another < T r, ) A
location to another T '

3 Gwen a verbal descripgon, draw two or .

three-dimensional objects )

f t -
EXPECTATION C  Identifyand build a tl:ree-dlmenslona,l object from two-dimensional representations of that
object e
R R e e R
1 ldentify and build a cube from 1ts t.wo- "l 1dent fy and build rectangular pnsms and

dimensional representation (net) cylinders from a given two-dxmcnslonal

Y

representaion (net)
.
l Al ’
¢ ¢
1 ~ ) >
L
i § i
k4
LI % N 4
' * How oy
T R | T sk
4 uf ot , Vo |
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EXPECTATION D  Identify and build a two-dimensional representation of a three-dimenslonal object

"*l' Igmt:fynnd\mﬂd 2 twoldrmmomu :
representation (net) of & given rectangular

-1 !demfymd bu:kh wouchmmoml ew—
tepresentation (net) of a cube

prism

v

EXPECTATION E  Usegeometric models to solve problems in other areas of mathematics, such as number and
measurement.

For all three grade levels refer to these concepts o1 the “Number and Operations® and tha “Meas urem ent™ strands

~

EXPECTATION F Recognlze geometric ideas and relationships and apply them to other disciplines and to
problems that arlse in the classroom or iu everyday life

“...1.5...'3.1.\\'&.‘?—“‘“ B

l Connectgeometxy to ollwr au:as of '
mathematics, to other disaplines, and to the
world outside the classroom

2




92.0£003y

STANDARD I

of“ﬁfé%i"ml‘@iﬁéﬁf -

EXPECTATION A

€¥00-£029 |14

1 Usc a vanety of objects to measure leng

(¢ g width height, peimetey), volume,
weight/mass, and avea (6 g, cubes grid, pap<r,
stnng, squares)

{

Gmdes 3-8 Measurement

Understand meqsm able attributes of objects and the units, systems, and provesses

e Y. & = e Oy,

4B par Oy

l Apply counung p:oocdutes to esbrnate
measurementy of lengil, aved, volume, and ~
weight’mass

4

Understapd such attributes as length, area, welght, volurme, and size of angle and seloct the
appropriate typv. of unit for mensuring each nttrlbute

AR o T I N P T
ol C‘r'vw?%e!b‘ﬁbﬁw 2 L

R T I ;
*1 Using modsls, u\\eslsgalc and deecnbe the
measurs of quviunfereitce of 3 cinde  tength

*2 Compare the s1ze of 3 gtven angle willh a
nght angle (greater than, less than or equal
10) and clasafy as obtuse acute or ught.

*2 Investigate and compare angle meastires

ngmodds and maripulatives with angles of
measure 45 degrees 90 degrees and 180
degrees

2 Idenufy, desuibe, and dvaw nght, avute and
obtuse angles

*3 Using models, find the area of geometna
shapes

3 Using models, create oxamples of polygons
with 4 given area and svplain

T

*} Using moxicls, create examples of nght
pusms with o given volume and explamn

*3 Develop stmlcgles and dgterming 'y
pennieters of po £

3

>

4 Select appropriatc unuts of measurement—
length, weight/inass, and time—and explan
the basis for the selection

4 Selectunts appropnate for the atiribuics
being measured (length and area) and explain
{he basts for the selection

$ Sclect units appropnate for the attnbutes
being nreasned (length, area, and volume) and
oxplam (he basis 10t ihe selection.

*
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EXPECTATION B Understand the need for measuring with standard units and become familiar with standard
units In the customary and metric systems

1 B(plam the need fot measurmg wth standard
unis

- :-‘ I"-\“.s-‘

8 2 R e AT ST NN S

%2 Use metric and US customary units to
measure length (inches feet, yards, cenbimeters,
and meters), iquid volume (cups pints quarts,
gallons and liters) temperature (degrees
Fahrenheat, degrees Celsius) and weight/mass

{ounces, pounds, grams, and lalograms)

t

EXPECTATION C  Carry out sumple unit conversions, such as from centimeters to meters, within a system of
measurenent.

RS e 0 :

*1 Convertumts of measure wnhm the
metnc system length (centimeters, metets, .
kilometers) mass (grams kilograms), and
capactty (millihters liters) and wathin the
customary system length (inches, feet, .
yards) weight (ounces pounds) and hqud a4
volume (cups, pints, quarts, gallons) )

2 Convert ynits of ime including days, .

hours, rnutes, and seconds
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EXPECTATION D
affect precision ;

L S AN NPT LAY ST AR A AR A G
1 A bR A P AL AN S LV, m..x.cmm:usr AT R Brinsyz.dat 2% ww.x

Mc‘& u&ﬁﬁlm&unn&& i i
1 Desanbe factors that affect precision such as

the hmitations of the measunng too! the scale
on the measunng wstrument, and the need for

Understand that measuremen(sfarve af)proxlmatlons and understand how differences In units

P A T IS S 81 - T e P O

R A YRR

EXPECTATION E

R e g,

Explorc what happens to measurements ol a two-dimensional shape such as its perimeter and
area when the shape is changed in some way

1 Oompare changes m area and changes m
total penmeter when shapes are combined or

subdivided.

2 Construct models to demonstrate the effect of
holding one vanable constant whilc changing
the value of another vanable such as building
rectangles with varying penmeters and constant
areas

3
T
r" ~
_f
|
o]
N
o -
n i
o *
o
oS
o
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STANDARD

I Apply appropriate techniques, tools, and formulas to determine measurements

A

Develop strategtes for estimating the perimeters, areas; 4nd volumes of frreg

1 Develop and desenbe strategies for
estimating the area and penmeter of nregular
shapes using mampulatves (e g, geoboards,
square bles, graphic representations)

ular shapes™* " *

1 Compare and evaluate different strategres for

estimating area and permmeter of irregular
shapes

2 Develop and describe strategies for
estimating volumes of rregular shapes
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EXPECTATION

B

13
i .

Select and apply approbrlate standard units and to‘ols to measure length, area, volume, weight,
time, temperature, and the size of angles ' ~ e

4

Ex3 @

1 Deterrrune an appropnate measurement unit
to measure tme, length, weight, and volume
(e g student chooses centimelers instead of
melers to measure a pencl)

b %)

1 Estimate the distance to objects or places -
and determune the amounts of vanous umts of
tme (Tunutes, hours, days weeks, etc )it
will take to reach these objects or places

%2 Select and use en appropniate tool to
measure tme (rmnutes or larger) length
(centimelers, meters, inches, feet, yards),
mass/weight (grams, kalograms ounces,
pounds) and hquid volume (cups and frachonal
parts liters and fractional parts)

*2 Select and use an appropnate ool to
measure hqud volume includimg pints and

quarts

*1 Select and usc appropnats tools and umts to
measure grven items to an indicated precision
(tme 1n seconds through years, length in
milhmeters through Inlometers, one-eighth of
an inch through miles, hquid volume m
milhliters through liters, aunces through
galions, mass/weight 1n milligrams through
klograms, ounces through pounds)

3 Determine the smount of clapsed time 1n
hours and mimutes within a twelve hour
period.

*2 Determine an amount of elapsed tme m
houts, minutes, and seconds wathun a 24 hour

penod,

*4 Using analog and digytal clocks, tell tme
to the nearest minute and o the nearest five
minute mtefval, mcluding use of AM and
PM “ ~ Al

7
- PR A -

[l ¢

*3 Usmg a protractor, measure angles between
0 and 180 degrees inclusive

3 Read temperature to the nearest degree from
& Colmus thermometer and from a Fahrenhert

§ Determme temperature changes dunng -
time mtervals from a Celsius thermometer

1] -~ ~
“ y o =
8 & 2Yy
f ) Ry ‘}\.

thermometer 7r and a Pahrenheit thermometer Yo - N
4 Estimate the conversion of Celstus and , < Yo ! ) MV
Fahrenheit uruts relative to famihar situations Pov et . T L\"' Ca T
(water freezes at 0° C and 32*F water boils at ety { ! vy
100°C and 212° F, and notmal body g AR - oo, ; o,
temperature 15 about 37° C and 98 6°F) ) -r s > ot
- ” 7 T ' ] !
! \ . ¥ - - L
i ! i
- 1 w 1
t Jrm ‘1.} 4 . 5,: » . A
- - hY
~ r!. Ve . ‘5;“1:};’; P ;;f’ . - N i,, . ! e - ¢
- - ® -
VoY Lor P =y ToFe 28y L s ’ ta
3 £ - -
L '( r a: s vl iflis‘; ¢ ‘: T« 4 : - - v l




1€20€003Y

9 11d

8v00-202

-,
Rard Lr"
Y ¢ “v‘ %_i r
\ LS <
"+ i € -
-

paper clip 15 about a gram)

1 Develop a sense for measuremem by using
appropnate benchmarks (e g, the distance from
the elbow to the index fingeris about a foot, a

& 2 B 8o 0 ¥ SXT Y OIS A G T R
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EXPECTATION D

m_nh.a.',m

1 Use concrete and graph:c models to find *1 Use concrete and graphlc models Lo
areas of common two-dimensional shapes discover formulas for finding the area of area, using concrete, graphic or pictonal models

Develop, understand, and use formulas to find the arca of rectangles and related triangles and
parallelograms -

1 Invasugate and solve problems volving

common two-dimensional shapes to identfy pattems and develop formulas for
dstermining area

*2 Descnbe and deterrmmns the area of
rectangles and related tnangles and
parallelograms

E)(PECTATION E

10

Develop strategles to determlne the suit’ace areas and volumes of rectangular solids s

"l Usmg modcla, develop and describe”
strategaes for determimng the volume and’
surface area of rectangular solids

1
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Grades 3-5 Data Analysis and Probabihity '

STANDARD - 1

display relevant data to answer them

EXPECTATION A

1

nature of the data set )

s o R G R4
1 Wnte quesuons about. objects and events
that can be investigated by collectng data

S T AN A N R s

1 Develop strategres for admnmstznng a
simple survoy to obtam unbiased results

1 Compare data sets cqllected n dxemm

Formulate quesﬂons that cawrbe addressed with dataand coﬂect, organize, and*

Deslgn investigations to address a question and consider how data-collection methods affect the

ways to address 8 gyven question gnd then
detenmne how the methods of collechon
affected the data sets 1

EXPECT ATION B

1 Oollect data using obsexvauons

Collect data using observatlons, surveys, and experlments

| and experiments __*

1 ‘ Collecldam usmg obsexvauons, surveys, ‘

EXPECT. ATION C

o Comamruct Iine (dol) pIot for dala sels

b

Represent data uslng tables and graphs such as line plots bar graphs, and llne graphs

*1 Consu‘uct bar graphs for collected data sels
with scale increments of one or greater

hals
- 1

Detormime appmpnate honzontal and
vertical scales for data sets and then how

represent zero on & graph x

B

[ -
o o

#2 Construct and intorpret tables and ine
graphs for data sets from applied s1tuations

#2 Read and mtetpret information from tables,

*2 Read and nterpret mformation from tables,

3 Explam what type of graph may be

pretographs, bar graphs, and line (dot) plots hne graphs, and bar graphs appropnate for a gaven data set.
1 1 .
o4
- A
3 wt
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EXPECTATION D  Recognize the differences in representing*categorlcal and uumerlcal data,

12 OF ke ki 3 Hs U )&F' e 4 B 5%
} Define and grve exempies of categoricat ~ 1 Describe types of graphs thatmay be used'to '*'! Compare mo types’ofgmpm matmbe "]
dats represent categonal data * - used for categorical data wath the types that,
may be used for numencal data "~
R 2 Describe types of graphs thatmay be used to
represent numerical data

STANDARD I  Select and use approprlate statlstical methods to analyze data. .

i v -t ‘{‘ LI 4

EXPECTATION A Descrlbe the shape and tmportant features of a set of data and compare related data sets, with
an emphasis on how the data are distributed

B S S RN AR A R s
*1 Descnbe the features ofa set,

1 Descnbe the shape of a ine (dot) plot or bar Compare lhe shapes of graphs of two
graph of a numencal data set (1 ¢ where the &ifferent numencal data sets that address the
data ave concentraled, values for which there same question for different populations

meluding measures of centor range, and
outhers

are no data, the range, and data points with . <bad o~ ,
unusual values) , { P g K
e v ° v
- b . T ! -
EXPECTATION B  Usemeasures of éente;', focusing on the raedian, and understand what each does and does not,

lndlcate about the data set. Ny ,

T3 n..'/..,

"l Fmd the ean dmodcf a data set and 1 Usc the mode to dcscnbc a set ofcatzgoncal

"l Fmd the mean, medxan. md mode ofa
numencal data set and explamn what each
mdicates about the data set.

¢ 1
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EXPECTATION C  Compare different representations of the same data and evaluate how well each representation
shows important aspects of the data

T Compare the tabular, hine (dot) plot, and bar 1 Compare the Ime graph and bar graph *] Compare the chiferent types of graphs (bar

graph representations of a given data setand | representations of a gyven data sct and explam graph, line [dot] plot, line graph and

explain the benefits of each the benefits of each pictograph) to Tepresent a gaven data set and
n explam the benefits of cach.

<

STANDARD III Develop and evaluate inferences and predictions that are based on data.
- 1 g*"; - - ' - -~ ‘ - ¥ (jt ~ 41
“edictions that are based on data and design studies to

EXPECTATION A Propose and justify conclusions and pre
furtber investigate the conclusions or predictions * .

h e
Noowop,
o~ Ia-‘

¢4

3

’5££€w5@@ ¥Ry >
T Use lme (dot) plots and bar graphs to make | *1 Use hne graphs to make conjectures about | 1 Make and justify predictions based o data
conjectures about populations based on data populations bascd on data sets from a variety of apphied situations
sets
" 2 Consider sltemative explanations to the
comectures formed on the bass of
1. presentations of data and then design further
! > stuches (o test the conjectures
- ) ,
% \ ) i 4 '
’ i ¢
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STANDARD
- EXRECTATION A

t
Y

A
,‘w’

v Understand and apply basngconeepts of probability 3

15 w2
{Lr«( L“E\

2 T S e o
*] ldentify common events as hkely unhkely,
certamn, or impossible
{

1 Record the outcomes of 3 muluple stage
event (¢ g tossing two coms) explain the
method used, and deterrmine whether the
outcomes are equally lxkely

DR ST

+ ~

Describe events as likely or unllkely and discuss the degree ofﬂkehhood uslng sudrmrdg ay
certaln, equally Iikely, and Imposslble

rS/ )1

-

N g

.n-\ gﬂ‘i Egi‘ﬁﬁ! Siin “nH“*

»

EXPECTATION B

*l Rccord the possxble outcomes for a s:mple
event (¢ g, tossing a corm) and systematically
keep track of the outcomes when the event 15

!
‘ st "’nl.

N A U
1 Using models, determine the probabxhty of a
given sumple event. "

4

ES

~

Predict the probability of outcomes of sim ple experiments and test the’ predictions

*l Detetmmc the pmbablhty of 2 simplc )
single-stage and a two-stage event

k3 -

repeated many times

2 Construct tree diagrams to hst the possible
outcomes for muluple-stagc events (e g.,

tossing two cons) ¢
!

2 Create a problem statement involving
probability based on mformaton from a given
problem situation. (Students wall not be
required to solve the problem created.)
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EXPECTATION

C

t

1}

Understand that the measure of the likelihood of an event can be represented by a number

fromO0tol’

*1 Give examples of eve

mclusive and explain

nts for whxh the

* | probability 1 & fraction between 0 and 1

P
- H

: -
1 Understand when the probability of an event

16 0 or ] and give examples m cach case
N 4 ),

. 5

3

2 BExplan why the sum.of the probabilities of
the outcomes of an experiment must equal 1

LN 1
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Grades 6-8

Mathematics for All Students

- ; e e GONT
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As the above model reflects, Principles describe pan‘lc&lar feature

1

3 3

-
: the foundation for Content Standards and Process Standards Pro

' students attain the mathematical knowledge, skills, and co

N s - 9 Wit oa ety v

3 i - .t - d );d: :‘* 2 ' . * -
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nceptual understandmgsvset fort

H

B
3

s of a high-quality mathematics program and serve as
cess Standards outline the methods through which
h in the Content Standards
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Problem SolwggStandard

!

< ! * {
PROCESS STANDARDS EXPLANATIONS - ‘

The process standards provide the framework for teaching, !/oan?g\g and assessing the content sta_tnd“a\rds . 3

-~ WV gty W
AR :!ig" 1

Yy 3 Y «

Instructional programs from
prekindergarten through grade 12
should enable afl students to~

b

L/
L]
iy

build new mathematical knowledge through problen;l solving !
solve problemis that arise In mathematics and in other contexts X

~ > *3pply and adapt @ vanely of appropriale sirategies (o solve problems and . & pea

L J

accomplish the following « monitor and reflect on the process of mathematical problem salving v
Reasoning and Proof Standard > *
Instructional programs from e recognize reasoning and proof as fundamental aspects of mathematics’ -
prekindergarten through grade 12 + make and investigate mathematical conjectures, \ con
should enable all students to « develop and evaluate mathematical arguments and proofs and - .
accomplish the following » select and use vanous types of reasoning and methods of proof i

e N [ ~ - kfr*’b o e h K RER AR
Communication Standard ] - Ili; 'z S ‘ i Pt v
Instructional programs from s organize and consolidate their mathematical thinking through communication %
prekindergarten through grade 12 . \

should enable ali students to

communicate their mathematcal thinking coherently and clearly to peers, teachers
and cthers K

accomphish the following analyze and evaluate the mathematcal thinking and strategies of others, and
use the language of mathematics to express mathematical ideas precisely '
4 {
Connections Standard . - . ; |

instruchional programs from
prekindergarten through grade 12
should enable all students to
accomplish the following

b

recognize and use connections among mathematical ideas g ™
undsrstand how mathematcal ideas interconnect and build on one another to
produce a coherent whole, and b - W
recognize and apply mathematics in contexts outside of mathematics

Representatijon Standard

- Al
ad, U
k £y "!-.1'* " 0 -

instructional programs from
prekindergarten through grade 12
should enable all students to
,accomplish the following

i

>

create and use reprgsentations to organize record aqd:cornnwnicate mathematicel
ideas, clev Sy “ . "

select apply and ﬁagg;ate a\mong mathematical rep{egenlaﬂons to solve problems,
and = g i

Sy o t
. i L 3y "
L4 I,’ %
use representations to model and interpret physical soclal and mathematical,
phenomena " #% *. ’h -
S LN L ! B .t
N - ‘)J' rb

¢
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STANDARD -1

»
8

Grades 6-8 Number and Operations

[ ¢ -t

numbers, and number systems.”

EXPECTATION A

R I e R

Work flexibly with fractlons, decimals, and percents to solve problems

Understand‘ numbers', ways ofrepresenﬂng numbers, l'eiat!o!whlpS“allwngr -

r h
* Qzu »

P .

D R DRt ] A s

*1 Show the relagonship among ﬂ'acuons
decimals, and percents

1 Wnte and use l.he appmpnato equivalent
forms of whole numbers, fractions, decaimals,
and percents i

1 Solve veal woﬂd pmblems mvo\vmg
fracuons dectmals, and percents

Yog

«)A)!‘g

EXPECTATION B

1 Use ordzr symbols to cornpaxe two ﬁ'zcuons,
two decymals, or two percents

iy ~

¥

Compare a.nd order fractions, declmals, and percents emclenﬂy and ﬂpd thdr approxlmate
locatlons ona number line

1 Identfy, rcp:escm, and find the approale

location of fractions, decimals, percents, and

“square roots of perfect squares on a number

+

lineé and then justify the reasoning used. -

4), ~1k \-5

1 Compam and order mqomland mrational
numbers and find thew spproximate locations
on Tanunmberlme /',

- rs “ v

2 Use order symbols to compare fractions,
decimals, pereents and square roots of perfect
Squares ; and then justfy the reasoning used.'

EXPECTATION C

T )
P:. '\:rq" Tr‘ m

1 Uu modcls to repmscn perocms greater
than 100 percent and solve problems mvo!vmg
them o

i

AR R R 8

TSR WA Fr Aok TN

percent and solve pmblems mvolvmg them

!

Develop meanlng for percents greater than 100 and less thanl &5~~~ !

fﬁ

l Solve real world ptoblems mvolvmg the
of percents grealer than 100 perccnt or less
than 1 peman tt

o
>
3
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EXPECTATION D  Understand and use ratios and ;);Gportions to repr’esent quantitative relationships
R 'f;ﬁw?ﬁlgﬂﬁ’:ﬂm

Lr'nﬁ‘v\'

"! Cteawand wri!e mﬂox aml pmpomons“*‘:? " Pk
from applied situations and explam the » ! '
reasoming used ot ) -

i Cmeathe concept ofmuo xnd fmﬂm -
by determming the equivalence of two ratios

.-

4

EXPECTATION E  Develop arf understanding of large numbers and recognize and appropriately use exponential,
scientific, and calculator notation -

R T M L T T B B L oo b e ad
1 Evaluate powers of ten up to 10 1 Tramlatc!o slanda:d fonn armmber wnwm 1 Usescienufic notauon to wnite very large

wn exponental form, in scienufic notation, and | numbers and numbers less than one
1n calculator notation

EXPECTATION F  Use Factors, multiples, prime factorization, and relatively prlme numbers to solve problems

A R R R | Ao s A R AR
1 Solve problems using pnme ractonznuon 1 Apply pumes, composites, factors,
common multiples, gnd common factors and multiples, and relatively prme numbers ina
then explain the reasorung used yanety of applied and mathematigal snhmt:om
" and explain the reasomng uwed ,

7

J‘\'tw 4\
~ i ‘\ N

EXPECTATION G Develop meaning For lntege;s and represent and compare quanﬂtles with them

1 Usc mtegers to descnibe ve world o
phenomena m order to develop meanings for
mtegers

£500-20297 114

l
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STANDARD IO Understand meamngs of operatlons and how they relate to one another '

- EXPECTATION - A  Understand the meaning and et‘fects of arithmetic operations with fractions, dwtmals, and""f*"
integers

e R A e D

1 Explain the meanmng and effects of addimg, | 1 Exp]am tho meamng and cﬁ‘ects of

subtracting, multiplymg, and dviding anthmetc operations with integers
= —
Meun 2 < -~

EXPECTATION B Use the associative and commutative properties of addition and multiplication and the l .a
distributive property of multiplication over addition to simplify computations with lntege:s,
<

P rl
fractions, aud decimals '« 1 Mo, 0 L = ol
7 = TR "

Wl gV

VSR

v mocmvo, and 1 Apply the associalive, commutative, and 1 Apply the assoaauve, commutative, and

1 Apply the commutat
distnbutive properties to simphify " | distnbutive pmpemes for operations on distibutive properties to sumplify expresaions
computations with whole numbers, fractons, | ntegets, fractions, and decimals NIRRT

v ST u NS

and decimals by Y
- T x’ o A i by ¢ o F
- ) y.«. 4 \f 14 Nt 1A

1

EXPECTATION C  Understand and use the inverse relationsblps of addition and subtractlon, multiplication and
dlvlslou, q.nd squarlng and ﬂndlng square roots to slmpllfy computations and solvc; problems.

) mverse relabonships betdeen squaring and !
t Py <
finding square Toots of perfect squares -
t LA T 1 Approxamate to the neavest tenth the square
P ‘ Yoot of a number that falls between two perfect
¥ t i T SQuAares [
v
] 4
» ' ‘
' ) -é' AN V‘(
(%4 v t.; I ?
N T 3 ;
Q - ! W1 e N “"l/ S [ ”
?‘ - - EAY &M ”"“ > k—:f N : [ PRy
o] = ¥ f ¥ e ) - 1 N :T |
S -
[e o] )
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1 Select appropniate methods and tools to
solve problems requmng the addition and ~
subtraction of fractions and decimals

1 Applymg all operanom to fracuons,
decimals, and integers, select appropuiate
methods and tools to solve problems

\ ?' »
STANDARD 11 Com pute fluently and make reasonable estimates ;
EXRECTATION A - Seloct approprinte methods and‘tools for computing with Momwd decimals from among® ™
meatal computation, estimation, calculators or computers, and paper and pencil, depending on
the situation, and apply the selected methods e 7 .
j"' S ‘f'rrrgﬁ.‘x“ R 36\ A iR

1 Select appropnate methods and tools to
solve problems requnng the use of rational
numbers

. 4

EXPECTATION B

‘ l Uemgmodels divide oommonly used

Develop and ana.lyze algorithms
develop ﬂuency in thelruse > s -. . s

@«

2y

for com putlng with ﬁ'ectlolw, 5eclmals, and lntegers and - N

i

Ty 7 E

3% {

' jyfr‘ sy A4
&

frachons (imcluding dectmals) - .

*2 Use models and numbers to develop and *1 Use models and numbers to develop and .

analyzs algonthms with fractions and analyze the algonthms for computmg wmh, L, o Ll
decimals . - 2% 3t 37 | imtegers™ " . KO PR NN T o

fractions (mcluding decimals) to solve a ' ”‘2

*3 Add, subtract, multply and divide; 7 o

,*2 Add, subtract, multiply and divide integers
to solve a vanety of apphed and mathematical

*] Compute with rational pumbers to solves | »
vancty of apphed and mathematical problems

vanety of apphied and mathematcal problems problems 5 .
< ® - L -
3
! N ‘ '
~ "(‘ /“' " , -
= ¢t ! » 28
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EXPECTATION C

the reasonableness of the results

l Esumau: thc sums and dlffcmnces of
fractons, describe the method used, and

fractions and deamals describe the method

1 Esmatz the products and quouents of ] v

determnme the reasomableness of results

used, and deternune the reasonabl;n@s of
Tesults My

Develop and use strategies to estimate the}resuﬁlts of rational-number com putatlons‘and Judge

2 A

2 Estimats the sums and dlﬁ’erences of _
mtegers descnbe the method used, and
determine the reasonableness of results

T Jusnfy the reasonableness of an estimats of

rational nurmber computations’
3 ¥

i

>

EXPECTATION D

i

seallng and ﬂndlng equlvalent ratios t

1 Explam (hc equwalent rauo mcod of
solving problems involving proportions

/

s

%

Develop, analyze, and explain methods for solving problems {nvolving propo;uans, such as

) Analyu s lain each method for
solving a proportion (equivalent rattos, Wt
rates, and cross muluplying)

*2 Use proporhonal reasoning to solve applied | .
i

problems and then justify the solution

h M M P8 b
[ 3 1,.n oo
- o b Sk o R TR vy L -
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Grades -8, Algebra

Y
H

ST ANDARD I Understand patterns, relationsyand fanctigns: -~ < = = <oy 7~‘:" WL ke

L ¢
! “ g N
EXPECTATION A Represent, analyze, and generalize a variety of patteyns with tables, graphs, words, and, when
possl ble, symbollc rules - !

*1 Describe, ¢ntend, and wme mlcs fovamdq 1 Desc;\be, exten{l, malyu, an \.re.\tg,a wnd,e

vanety of pitietns vauety of pattems to invesﬂgate wlquonslups
and to solve problems” « ~»

EXPECTATION B  Relateand ntntions for a1 elationsh[p

[} Des-:ribe me ments undlimlunom ol'

l Use wnt fotmns of mauung
graphical, symbolic, and tabulat

information (e g graphical, symbol\c,

tabular) tepreseniations x
o . ] et pop———
4 » t Y ¢~ & 1§y
EXPECTATION C  Identify functions as llnear o uon in gL and coutmt their properties fiom tables, graphs, or
i equntionq . 3,3 {5 (Y J: 2 LR :hw ) ] R P N L

1, Bxamthe tables andt grapl o determme ;t‘ Baamme tablus, gmpha, 0 srmple equadom
lhcre isa éomh.nl rate of chauge between the [ (o classify relavonshups as llncar or nonlineary

quantities,

P
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STANDARD II Represent and analyze mathematical situations and structures using algebraie
symbols

we o B T o B ¢

EXPECTATION A Develop an Initial conceptual understanding of different uses of varlables.

T ADT] AR N e AR WA NP D Y - 1 @R Werdn Wy -

R A o R A T A b R SR

ol : t{.‘x o m.":'i,tz alic!
*] Use order of opmuons (1) evaluate *1 Evaluat.e stmple algebraic EXPressions for
numencal expresstons

@ ven values of vaniables by’ using the
o _substitution ponciple and the rules for order of

-~

bt ‘ ' operations
C, 1B Explain the use of 8 vanable as 8 quantity ;1 v
) that can change its value asa quanuly on - :
ts which other values depend, @ andas e gl N . et
i generalization of pattems O i e L :
L

i 1 ¥ - N

EXPECTATION B Explore relationships between symbolic expressions and graphs of lines, paying particular
attention to the meaning of intercept and slope

3 m-- S5 3 Zt LR i ; !
1 Wntc mmple equations and m 1cs, 1 Analyu qumtxtatwcclwnges by oomparmg o { R S P
v
accurately to yepresent relationsinps ", 7 4] and gontrasting numencal pauetns 10 tables's |+, . » - ! .
jag v
PR w with mmrrefpecuve graphs n the,coordmate! Yooy N O A AN 4
' ~ | plane ° R P e o \
” . 2 State the coordmatng of the xand y N . : -k,
mtercepts from a graph ‘o e
7 [ . . .|} Explam thempactof cosflicicnis and
P A * | constants on lincar equations as they teﬂcct
L= ’ n * | simple applications
¢ ! ’ 1 ﬂ S S n
¢ [ 5 “
bl 1"-
39
? v -~ \
-~
! -
‘ N / ) ¥
- by (TN g ,
t
[ .ot L , < 7 . < , -
- ¢
)k s, :‘ 5 P ‘v, :
\ - w o " /} VY a‘i‘\"u ;s’k'«l "( : A !
N - w)" S{ H 3 ; 1 PR H . ~ {
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EXPECTATION c

TR AN ST Y R S AU

expressions and relationslupe

Use variables o decctibe mxmzucal

Sperd L A

sumple applied problem ™

Use symbolic nigebra to vepresent situations and to solve probiems, especially those that involve
linear elationships

1 Writs ormodel 1 linear equalon W solve ]

/i(

- .

EXPECTATION D

equations

.4:‘&‘

Recogaize and generute equlvalm(rorms for simple algebraic expressions and solve linear

;{
~

(31

B R A A

£
#1 Simphfy a vancty of igebraie expressions
ung propeities of reul numb?u and wles for
order of opmdum

I Use comuutative, assocrauve and
distributive properties o examine equivalonce

1 Recognize and apply the adhtive and
multplicabve inverses

?

of 3 varlety of simple 1lgebraic expressions
2 Use models and numbexs tosolvoone-step | *2 Using sirategica that ol\c nvewe
lumr equations and meqyalihcs i one operations, solye ore- @ two-step linear
vmable. : eqiiations and mequalites m ox(e vanable.
v - y '
! ‘e [N « ¢, bl 25, 3~ ’
i v ; A ‘ - 3 v S
¥ . . L
\ » ¥ |
, f o | s 1 —
- 7 o
‘ ‘ r( -~ H
N . :
4 N N ! 1
oy ; ¥y
1
1 ¥ v
‘o i " { ® ’ {L i
?
' & A - . ‘; wc‘ » ‘
' N 5 &y 5‘7 3 W - A gy ot i
i
t # N y k' oy g - - Yoy . ,
Y I T oy 1 by i v ¢
< 3 A + 1 ®
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STANDARD Use mathematical models to vepresent and understand quantitative relationships

EXPECTATION - A~ Modetand solvecon tmampmblemsmg Wﬂuwrwrm?mmur sucly s pruplry, tddles, - —
and equatlons. W .

R TTT T R S S T A8 SRR
1 Use graphs and tables to solve 'mplled *] Use graphs, tables, and equations (o solve '1 Use one oY mou reprcsenmnons to model
problems , | apphed prodlems Invalving ops, discounts, Ip apalyze (he relationstnp 1n apphed ¢

o sales tax, and simple mtemt. + problems to determine 1§ 1t 18 Jinear ot
© N i _ Tll)““n‘)_r_* » 7
1 & , i - N 7
MR ¥
STANDARD IV. Analyze change In varlous contexts. 5 '(, ,
EXPECTATION A Usegraphstoanalyze the natui e of changes in quantities in Iinem 1 elationships

Fies R RaES 1.3 (N

s

1 : ' A Hy Ay 3 A ke,
[ Use tables amlg,nphs o model and nmlyze
Tindar velationships between vanables

a pesitive ot negg.gé - s

1 From a grapli, desqribe olinear ‘;elnuonslup

VAR \
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STANDARD

EXPECTATION

. PO

-

Grades 6-8 Geometry

1 - Analyze chs;racteﬂs\t?idand properties of two-and threesdimensional geometric
shapes and develop mathematical arguments about geometric relationships.

A Precisely describe, classify, and ynderstand relationships among types of two- and three-
dlmenslo_iml objects using their defining propertles ) el 2

it
1 Classify polygons as regular or nonregular TN e BT ;
and ;nvestigate relaionships between the Tl . T ;
_ | number of diagonals and the number of sides P ey 3" .o
. 2 of 8 regular polygon' 1* ¢ . v s LA
1 Compare and contrast pnisms, cylinders, and VT 1 ldentfy the necessary and sufficient
pyramds wath the polygons ot arcles that e ‘ properties that charactenze quadnlaterals
consbtute their faces s ; .

EXPECTATION

1 Describe relaty

lengths, perimeters and areas of simular; © . lengfhs and the volume ot; simular prisms
W p,f‘" P - ~ 3

. s i

B Understand re!aﬂonshlﬁs among the angles, side lengths, perimeters, areas, ang folumes of
Slm“ul’opje?ts, sy A 1y \ - 5 - ‘ T i}h? 2 -

e

\ ~
*] Debe rclauonshls between the edg ‘

t

*1 Descnbe how a change m the edge le
affects the angle moasures, penmeters, and
areas of sumslar regular polygons % v~

angles, side '

)
i

polygons Rz A , N
2 ox T N Y A :rf: - - L W, -t
S z ‘ o ! e l
A '»3 # 3 ey ¢ t A
PERN V‘ ;, W Yo, ( ; ryw L
PO i '\
. t v ? % ‘v;‘l{rj' 3 b » - ,,..,'1 \‘?!JV{ 4
AT S PR S S st 2l ’ )3{;\: NN
Llry.'*;‘ \ o "';’6{ - Wt {;’kj - TR 'r'*l g
3 e R
\ N &
R " n RIS L AP
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¥ L ) - 2 - | 2
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EXPECTATION

‘ 1 Ideni'y and descnibe pont and hine
symmetry i two-dimensional shapes

C Create and critique inductive and deductive arguments concerning geometric ldeas and

relationships, such as congruence, slmllarity, and the Pythagorean relationship

*| Compare and contrast attnbutes of simlar
figures and the attributes of congruent figures
?

M#wwmmmm.n«mmwmmmn:w
¥ A A A DA AR R P va i 3 S Wi

 E TR DO AT NN YT WA LTATT U AN
N S S v MRS L R RS A TP RivT BRI AR

I Given the length of three segments

determine and explamn whether ot not they can

form a tnangle.

2 Distingwish between similanty and

2 Apply the Pythagorean relationship to
determine if a thangle 15 @ nght thangle

congruence

#3 Apply the Pythagorean theorem to find the
missing length of a side of a nght mangle

STANDARD

EXPECTATION

other vertex

B G ranRE %
1 Ghven the coordinates of threo vemcos ofa
rectangle or square onented honzontally or
vertically, usc the first quadrant of the ~
rectangular coordinate system to locate the 3

-

Y 1 r

(‘l

I  Specify locations and describe spatial relationships using coordlnate geometry

Lot

and other representational systems .

A

A Use coordinate geometry to represent and examlne the properties of geometric shapes ,
T R S

'L".._.r)

l

quadrants of acoordmatg plane‘, rT
b :”,‘*””’&'ﬂ A

- &,
R e N

R R SR L o8 PN
1 !dnnt:f y and gaph ordcred pairs m the four
s B

A

e

*] Given the coordinates of 8 verlox and the
length of adjacent sides of a polygon. use the.

regtangular coordinate system (o locats other| :
vertces of a square, mglgle, or nght tnangl

IERN

1
Wy ;£
[N *
1
"
~ ot Bt § 3 - 4
H - ‘f! v i v
IR | N
- I“ii éf -+
i Y P
t IR SFTH \ !
. JHoe r A
' f"
e ]
~ 3 -
PO N v
)
« s -~
4 4 b
1
4 ¢
4 . b ] ‘ wi
¥ v




06.0€003d

£900-2029™1d

EXPECTATION B Use coordinate geometry to examine special geometric shapes, such as regular polygons or
those with pairs of parallel or perpendicular sldes

o e pryr————T e e R o e

i N AR R S T MRS T SR AR

st
7y A

.;nm*‘nwrcrwﬂm IR B B Y

T e
1 Plot the vertices of squares and rectangles *1 State relationships among, the coordinates

and determune the relabonship among the of the vertices of rectangles, squares,
coordinates parallclograms, trapezoids, and rhombuses

onented honzontally

STANDARD II. Apply transformations and use symmetry to analyze mathematical situations.

EXPECTATION A Describe sizes, positions, and orientations of shapes under lnformal transformations such as )
ﬂlps, turns, slldes, and scallng ¢

. SR e
o R h.‘.... 2 V- i
1 Apply dllzuons and dnsmbe theu'results

1 Descnbe the tnmsfonmuon used to move a |1 Descnbe the transfotmanon used to move a

polygon from one location to another 1 the polygon in one quadrant to another quadrant m
first quadrant. the coordimate plane o
“ > el { ot Y ! '
¢oow - g‘;n,‘\.“‘ . T - & fp e Con
EXPECTATION B Examine the congruence, similarity, a and line or rotational symmetry ot' objects usgng T
' transformations %7 ¢, L W AN . !

R IO AT R
il i _L_. L_“ , « .’
"l Apply 8 txansformsbon toa polygon and 1 Determune the type of symmeny (pomt or
descnbe how 1t has changed. lIine) found ina teﬂecuon orarotaton | multiple applications of one transformation
’ ' SR and the applicabon ofa different °
transformation
v
‘ : Tt A 5
: ~
- b v
T4 Yy
L EURRS ST
. LAY R Yy
- » Yoy da
A}
- ,:: ~ ¢ ;lyit)d\‘(r‘ : N ' T :;7'
3 ¢ e, - 4 3
E il 1‘( k 1¢ “:b":“ ’
9 N -
1 H
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STANDARD IV Use visualization, spatial reasoning, and geometry modeling to solve problems

EXPECTATION A Drawgeometric obfects with specified properties, sucl' as side lengths or nngle meéngares -

‘%ﬁr\{:ﬁﬁ}é"&?ﬁ%&m&%zgw« oﬁfﬁw Wy £ R e R 5452 imﬁﬂ
1 Use symbols for parallel lines and *] Draw two-dimensional objects from 2 1 Idenhfy the congruent and supplememaxy
perpendicular hines to descnbe polygonsand | geometnc descniption and write a descniption relationships of the angles formed by parallel

LEEES where appropniate of geometne propemes for a gaven object lines and a transversal

EXPECTATION B Use two-dimenslonal representations of three-dimensional objects to vispalize and solve

a"»\ DA

problems such as those lnvolvlng surface area and volume I

*] Given the top, side, and ﬁom vaews, 1 Constmcl nets for three-dxmenaonal l Use isometnc drawangs of three-
construct a three-dimensional model usng figures dimenstonal figures to build the model with
cubes cubes

2 Compare and contrast the number of faces, | *2 Detemmune the changes m volume and

vertices, and edges of three<hmensional surface area of three~cimensional figures that

figures . 3 can be buiit wath cqhas when ong or more

P - - measurements are changed. ' '*

1 w1

r s wy Ve f vt IO i
EXPECTATION , , vt

Use visual tools such as networks to represent and solve problems e

1 Givena network with up [,o s1x vcmocs. 1 Comstructa thwoxk o solve a problem
dct.cmnne the number of paths. situation

? & . ofady
cal nnd algeyralc relaﬂqnshlps.: .

]
7

1 Use an arca model to analyze probability

% LKr,_“'JJ "*:_‘, h
“ [ J'_,., T &
-, [ Ty - PR
T ¢t < P I
» ! % 3 i~ ¢ - 4 v -
y oW B [ LAY e [
. 4 noa ‘V’ ¢ -~ ’ 0 - LR A Y
’ ! § o - Y, '\-‘k‘ > 1 s B ?
“ A . AEn s N -~ k7 i P
! e » T Ty "»l{v’ * o RS \'ﬁ"{\ ’tx~“> g ¢
s i > i T AR TR MR T
” 4.0 P ! e o Lzua{» ¢ 4N 5!{13;*« [ ¥ 57 wt
5 ' AR ';'V‘\«,.t‘i_l - Jind B LR TR !
" Y,
N _(N ) mp«' \ : § . ,”A—‘ ~ s . A t ~ L b
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EXPECTATION E

Y

1 ldenufy and apply geomemc concepts ma
variety of practical contexts

¢

l Idenufy tmnsformauons m tessellalwns, use
transformations to draw tessellations, and
descnbe relatonships among figures that
tessellate

1Y
Recognize and apply geometric ideas and relationships in areas outside the mathematics
classroom, such as art, scleuce, and everyday life

l Idanu fy apphcauons of transformanom
such as tling, fabric design, art, and scaling

’ L oF,

{ <
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STANDARD I

Grades 6-8 Measurement

of measurement

EXPECTATION A

L Y RN AT

Understand both metric and customary systems of measurement (

1 Explam the rclauonslup between the metne
system and the base ten number system

Understand measurable attributes of objects and the' umits] systems, anhd processes

¢~

EXPECTATION B

system

~

T35

Understand relationships among units and convert from one unit tocanother within the same

T T "s: 'vumfh g
AT AR e N A s
. 1 Compare and convert unuts of measure for } Uso dimensional annlyswlooonvert from
Ca length, weight/mass, and volume within the | one unyt to another - ~
[i
US customary system and the metric systom AT -
El RINECT, et
e ta|? Add and subtract mixed units ofmeasum“",’ e ,'; % i',;a.mu Jf‘ﬁiv ‘
1 < 7| and express answers m appropniate form ¢ J’ PR v,
T v 4 ~ i f[.‘{* x W0
@ LA 4 v ' V kn . ~
! \\& g N s e ) i LI vy U '
, oyl ¢ L N & ¢
. I3 .
~ - f
% A ¥ ‘] ™ 4 4
A ~ ¢ ¢ L
- -
IS I - ¥
" A ) ¢ A s S iy f
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EXPECTATION C  Understand, select, and use units of appropriate size and type to measure angles, perimeter,
area, surface area, and volume

¥, 5 3

1 Estimate angle measure using 45 degrees, $0
degrees, 180 degrees 270 degrees and 360
degrees as referents and use the appropnate

tools Lo measure any angle TN
2 Use appropnate umts of measure to label | 1 Use appropnate umts of measure (o label
angles, penmeter, and area surface area and volume,
- ) . N
STANDARD IO Apply approprlate techmques, tools, and formulas to determine measurements.
., " o

EXPECTATION A Usecommon benchmarks to select appropriate methods for estlmating measurements

b B PEAISEE TR R ey Ty
*1 Usmg standard and nonstandaxd umts of 1 Use appropnale methods to approxumate the
meuure, estimate and then determune length, surface area and volume of irregular figures. ’f’ o , i
t/mass, area, and volume/capacity P, &op - F R A .
2 Esumatc and Justfy esumates ofpcqmcwr ey ), ~y e T S '
andm:aofumgulanhapcs “h w{”j** R ¢ PP B §'§»$g{.}r\ ok r,» 3 [
t 1‘;?\ v, f sy I . .. “‘::; ’ t“'; Tﬂvrj o
EXPECTATION B Select and apply technlques and tools to accurately find length, area, volume, ‘and angle
meagureq to approprlate levels ot’ precislon el . L
Sl AR g .

{1 Selectand use appropnate(ools and umtsto 1 Amlyzo avanety of measurement situations
measure to the degree of accuracy mq\urcdm a | to determine the necessary dcgree of accuracy
and precision_¢ ‘

articular situation
'
+ 1 ¢ 2
' P § I ¥ d * ¢ ' "y%T -
K - - ( ; ).mg A
; LY ’ = - T N S 4—‘3“?";( '
- » £ v = 53 < K S
8 -r 3 . ot . Tt o - . - S (4:.,;.. .
% - ’ ~ ! Iy - AT &
\ Lo, \{h‘. 4, L Y \-:797?‘\3_
v w % s 3y v 1 ¢ » Yo, W G 3
- 3 \, a3 IR oy PR LA e o4 -
v r o H A S AR ﬁf’ P 7 ¢ ’i g 5 ! !i
o §r4r,‘- L 3 oot P '1; FRY "i;;. -
v & RN 1% ; < p? AN = L k e
-~ PV N T i { 3 PP : - 5 A [\ TR . -
¢ ;A o ! 8 Vo T 1 M. A i Sy .
v 1 d 4 B P vy v v oab FE Y '
¥ Ly ~ [ KR ¢ v ! 3, ! A
““"\’7&3“""‘ § * ¥ - e LS wiW I'4 . {
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Develop and use formulas to determine the circumference of circles and the area of triangles,
parallelograms, trapezoids, and circles and develop strategies to find the area of more-complex

P - ¥

EXPECTATION C

W iy e

CEVE Y ) Shapqs o WS NP e B gty DS T e w %

R T T i ; o T

1 Investgate and descnibe the relationshup 1 Use measurements and formulas to solve

~y e e M

between areas of rectangles and triangles or

real-world and mathematical problems

other quadrilaterals
*2 Develop and apply the formulas for the

2 Usting concrete matenals or computer
models derive approxamations for p1 from

2 Find the area of a trapezoid using the
formula

area of mangles and parallelograms
measurements for arcumference and dameter

*3 Create and solve problems by findimg the .
circumference and/or atea of a circle when .
given the drameter or radius !

Develop strategles to determine the surface area and volume of selected prisms, pyramids, and

EXPECTATION D

cylinders

e R

A [

I Invesugate and descnbe the relabonstnp
between the area of the faces and the surface
ared of prisms, pyrammds, and cylinders

l\‘l L ." t LS kY R

*] Investgate and descnibe the relationshep
between the arca of the base and the volume of
a pnism, pyramid, and cylmder

4 -

' S

ratio and ibro

;e

portion . e

2

3 \ % y o 3
Solve proble&xs ianlﬂng scale factors, using

EXPECTATION E

-1 I
1 Use a scale to find distance s {3 YR 5 L i3 24 )
v )
- ) ~ 7 ;:k,, et g, 7 *1 Use the propemesofsxmlarﬁguwsgo
S Lo detormime the length of a missing side
*1 Determune the umt rate I ™ N
v LS N‘, P N : 4 e « -~ ‘/::‘AN W R 2! - , ‘
t - i P y Y
& . Al ¥ §
1,
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Solve simple problems involving rate; and derived measurements for such attributes as velocity
and density

Wmmmw 2
i i 2 A MR N, (a.ﬁ:x‘;ml&m... nwmmmwwmﬂ.m
1 Apply rates to solve problems in real world

EXPECTATION F

T oo KA et s T e v iR A &
[ Use measurements and formulas to solve

real-world and mathematical problems
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Grades 6-8 Data Analysis and Probability

STANDARD * 1  Formulate questions thatcan be addressed with data and collect, erganize, and
display relevant data to answer them

EXPECTATION A Formulate questions, design studies, and collect data abouta characteristic shared by two
populations or diﬁ'erent characteristlcs within one population

1 Gwen 3 problcm situation mvolvmg two
populations, collect, analyze, and interpret
data

1 Gwvena pmblem s:tuanon mvolving one
population, collect, analyze and imterpret data

EXPECTATION B Select, create, and use appropriate graphical representations of data, including histograms, box
plots, and scatterplots

Py _ ‘
[ St okl y g S ANCIEET] R : '
1 Organize and display data mns variety of 1 Orgamizé, display, and inwrpret data ma 1 Usea mamx to oxgamze and descnbe data,
ways including frequency tables, histo, ms vane of ways includs box-znd»w}usku ' ~Lg N
» a 1y Y H . 3 - 7 2 7
and stem-and leafplots  ~ plots*‘ R LN g e - IR ‘m;& R A T
= A 7 . 2 ansn-uct qrcle gxaphs andmterpret the -, , | 2, Creato an,q, usfexs gcam;tplot andcsumale 18
mcamng X a  }hneof it~ [
. - . ; 3 Explain what type of paph would be
o B - 4 appropnate fora gaven data set.
T
AR " -
r t 1 -t .
i B : [ 1 v \
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STANDARD II  Select and use appropriate statistical methods to analyze data

EXPECTATION A PFind, use and Interfirét measures of cénter and spread, icluding meah ahd Interqudrtls
range <

I Deurmme ‘which measure of center 1s the
most appropriate for a given situation and

vt explain the reasoning used.

AR kg SEER U O PGS
1 Create and solve problems wmvolving lhe 1 Compulc descnbe, and xntcrpret the
mean, median, mode and range of a set of interquartile range

data

)

EXPECTATION B  Discuss and understand the correspondence between data sets and their graphlcal
representations, especlally hlstograms, stem-and-leaf plots, box pIots, and scatterplot,s

R S R A P A A T ARRAS 3 T L R LA ok o oM
1 Interpret hustograms and stem-andeaf plots | *1 Descnibe the relauonshxp between a data

setandits correspondmg box plot or circle

graph
2 Describe the relabonship between a data L 1 Explain how different graphucal,.
set and its corresponding histogram or stem 4 N . tepresentations of data can bias the o
and-leaf plot. ! ’ RA inierprotation of these data Fy< "« ¢« °

¢ - SR U 8, ¥ o
£ Ve 4 t

STANDARD m Develop and evaluate mferences and predlcnons that are based on data.‘ »

n j N

EXPECTATION A Useobservations about dlffsrences between two or more samples to mske conjectures about the
populations from which the samples were taken B

1 Anal and llst the dxﬁ'erensbetween ‘

two data sets
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EXPECTATION

B Make conjectures about possible relationlships between two characteristics of a sample on the

basis ot‘scatterplots of the data and approximate lines of fit

* l Use 2 scav.erplot and us
determine 1f a positive relatonship a negative
relatonship or no relationship exists between
two sets of data and then use them to make
predictions

EXPECTATION

R

C  Useconjectures to formulate new questions and plan new studies to answer them

1 Formulate ahypothests and then desxgn and
carTy out an expenment to test it

2 Formulate new areas of mvestigation based
on the results of prior expeniments

STANDARD

EXPECTATION

l Idonufy and descnbe complememaxy

1v Und{erstand and apply basic concepts of probability

A

A Undevrstand and use appropriate termlnology to dmrlbe complementary and mutually
exclusive events s

¢

events
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EXPECTATION B

about the results of experiments and simulations

1 Create a sample space for one or two-stage
events and represent 1tin the form of a hist,
chart, picture, or tree dragram

P ST e e P e o e 2 e

1 Investgate and descnbe the difference
between the probability of an event found
through simulation and the theoretcal
probabilsty of that same event

P R S e .I.‘Zf R A7 |

Use proportionality and a basic understanding of probability to make and test conjectures

1 MaKe mferences and conwnang argumems
based on analysis of theoretical or
experimental probability

*2 From a given sample space determune, and
interpret the probability of an event,

EXPECTATION C

dlagrams,

1 Makmg a ree d:agram or ustNg models,
determune the number of possible outcomes 1n

and area models
4{, ﬁ,‘]w \f- f')trhl-.L

S:w A

other techruques detenmine the number of
posmble outcomes 1 a multstage event.

ST

el

l Usmg the fundamemal counung prnaiple or

Compute probabilities for stmple compound events, using such methods as organized lists, tree

two-stage events

*»2 Compute the pmbabxhty of two

*1 Compute Lhe pmbabﬂlty of two dependent

independent svents * events {
. 2 Determmune the odds of 3 given event.
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Grades 9-12
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As the above model reflects, Prlnciples describe panicular fearures ofa hrgh quality mathemati cs program and sarveas . -
the foundation for Content Standards and Process Standardg “Pracess Standards outline the methods through which? .
students attam the mathematical knowlquqol skills, and conceptual understanqus set forth in the Content Standards
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PROCESS STANDARDS EXPLANATIONS

The process standards provide the framework for teaching, learning, and assessing the content standards
¥

Problem Solving Standard

Instructional programs from
prekindergarten through grade 12
should enable all studentsto ™™
accomplish the following

-~

s buld new mathematical knowledge through problem solving

_e...S0lve problems that arise In mathematcs and Inother CONLOXIS, .. ceu.aiekedimmrars
+ apply and adapt a vanety of appropnate strategies to solve problems and

o monitor and reflect on the process of mathematical problsm solving

Reasoning and Proof Standard

‘

Instructional programs from
prekindergarten through grade 12
should enable alf students to
accomplish the following

recognize reasoning and proof as fundamental aspects of mathe matcs
make and investigate mathematical conjectures
develop and evalua}e,mamemahcal arguments and proofs and

-

i

-

e @ o &

Communication Standard

select and use varous types of reasoning and methods of proof _« 7
b

f P '

’ A EIRY
-

instructional programs from
prekindergarten through grade 12
should enable all students to
accomplish the following

e orgenize and consdlidate their mathematcal thinking through communication

« communicate their mathematical thinking coherently and clearly to peers, teachers
and others

o analyze and evaluate the mathematical thinking and strategies of others and

« use the language of mathematics to express mathematical Ideas pracisely
g

¢ s

' e P ey - m'),\ .
Connections Standard v Py ® t 4 i
instructional programs from e, recognize and use connections among mathematical ideas PPN
prekindergarten through grade 12 o understand how mathematical ideas interconnect and build on one another to.q:
should enable all students to produce a coherent whole' and ! . . LI ayrt

accomplish the following

LY
« _recognize ind apply mathematics in contexts outside of mathematics’ + %
-

Representation Standard

"

¥
Y £, - PO : &
o d N TR, T oy o - -

Instructional programs from
prekindergarten through grade 12
should enable all students to
accomplish the following

i
¥

. create and use revpg\asﬁentauonts to organize record and commuhicate mathemﬁﬂwl

. | ldeas - w . . .

o select, apply a?d“ tra(n,slate among mathematcal repérgsentahons to sqlva pJoblems
and -t . 2RO T ' " T T et

o use represSntatjon"s to model and interpret physical ‘sodal andﬁnja)memaucgl
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Grades 9-12 Number and Operations

N
! /

STANDARD ~ I" Understaidiumbers; ways of fepresenting hiiabér's; Telationships amonig™ ~
numbers, and number systems

L

EXPECTATION A Develop a deeper understanding of very large and very small numbers and of various
representations of them

l 1 Read, write, and represent very large and very small numbers i & vanety of forms including exponential and radical

- ) 4 *ay
¥ 9

£
EXPECTATION B Compare and contrast the properties of numbers and number systoms, including the rational
and real numbers, and understand complex numbers as solutions to quadratic equations that

do not have real solutlons p, Rkl '

] 1 Idenufy the kinds of equations that can and cannot be solved in cach subset of the complex number system

EXPECTATION C  Understand vectors and matrices as systems that have some of the properties of the real
number system” - : Pyt

1 Use vectors to represent situations that ivolve both magmtude and direction, such as force, displacement, velocity, and accelerabon.

2 Idenbfy and use properties related to operabons with matnces to Justify the steps 1n solving problems that anse from apphications

[ . “,

EXPECTATION D, U;eﬁllxmber:theory arguments to justify relationships involving whole numbers

*1 Use the commutabve, associative distnbutive, equality and identity properties & Justify the steps in solving equations and inequalitics

L
*2 Use symbolic representaton reasomng, and proof o venfy statgments about nymbers ~ - .
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STANDARD II  Understand meanings of operations and ho;v they relate to one another

"

£~ ¥ Judge the effects of such Gperations a8 multiplication; division;’and computing powers and
roots on the magnitudes of quantities
] *1 Recognize and justify the relationship between the magrutude of 2 number and the application of specific anthmetc operations I

EXPECTATION ™

Develop an understanding of properties of, and representations for, the additlon and
multiplication of vectors and matrices

EXPECTATION B

( *1 Organize data and perform operations of addition, subtraction and scalar multiplication to solve problems using matmces

Develop an understanding of permutations and combinations as counting techniques

EXPECTATION C

[ 1 Determine the relationship between counting when order matters and when order does not matier

STANDARD IO Compute fluently and make reasonable estimates.

T W

3

£y
s," ve‘)ctors and matrices, using mental

]
EXPECTATION A Dg('elop fluency In operations with real number. )
N computation or paper-and-pencil calculations for simple cases and technology for more

complicated cases

1 Given a problem situation, determine whethez to use a rough estimate, an approXimation, or an exact answer Select a suitable method of
culators, and computers ‘

¢!

computing from techniques such as the use of mental mathematics, paper and penail computations, cal
- Y < t v 1 R
- 11 S
EXPECTATION. B Judge the reasonableness of numerlcal computations and thelr results o i
- =)
Fl Explain why a solution 15 mathematically reasonable using supporting dala. A R - . - ]
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Grades 9-12 Algebra

Hand-held graphing calculators are required as part of instruction and assessmant. Students should use a variety ol «
representations (concrete, numerical, algorithmic, graphical), tools (matrices, data), and technology to model mathematical
situations in solving meaningful problems Technology includes, but s not limited to, powerful and accessible hand-held
calculators as well as computers with graphing capabilities

STANDARD 1 Understand pat;ter;ls, relations, and functions

A

EXPECTATION A.  Generalize patterns using explicitly defined and ;ecurslvely defined functions.

*1 Interpret and make mferences from explicit and recursive fanctional relationships

*2 Descnibe independent and dependent quantities i functional relationshups

*3 Usc pattemns to generate the laws of exponents and apply them in problem-solving situations

EXPECTATION B Understand relations and {unctions and select, convert Nexibly among, qnd use various

A
5 representations for them .+ 0 Vst N

*1 Gather and record data, or use data sets, to determine functonal (systematc) relationships between quantities?y Y et

*2 Represent relationships among quantties using concrete models tables graphs diagrams, verbal descnptions equauons. and mequahucs
including representations involving computer algebra szstems, spreadsheets, and graphtng calculators +

*3 Interpret situations in teums of gaven graphs and create situations that fit gven graphs . ! ¢ <
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]

Analyze functions of one variable by investigating rates of change, intercepts, zeros,
asymptotes, and local and global behavior

EXPECTATION C

*] Relate the soluton(s) of quadratc equations to the root(s) of the quadratic functions

*2 Determune doman and range restnetions for lincar and quadratic funchons, given the constrants of the problem

*3 Analyze graphs of quadratic functions and wnte conclusions for problem situations

Understand and perform transformations such as arithmetically combining, composing, and
inverting commonly used functions, using technology to perform such operations on more
complicated symbolic expressions . >

EXPECTATION D

d ¢ wow 7 J

Understand and compare the properties of classes of functions, including exponential,
polynomial, rational, logarithmic, and periodic functions

EXPECTATION E

*1 Idennfy and sketch the general forms of hinear (y = X) and quadratic (y = %) patent functions

¥ S

¥

*2 Determune reasonable domain and range values for a vanety of situations.
I M v v,

*3 Relate direct vanation to hinear funchions and solve problems mvolving pio;;ornonal?;hange ;

*4 With and wathout using a graphing calculator, investigate, descnbe, and prodict the effects of changing the slope and the j-interceptin apphed
situations # N

*S With and without using a graphmg calculatos nvestgate, descnibe, and rechct the effects of vertical and honzontal translations, reflections,
and dilahons on linear and quadratic functions o ST et .

6 With and withou! using a graphing calculator inveshgale, descnibe, and preduct the effects of vertical and honzontal translations, mﬂwu?m,
and dilatons on exponental, polynormial, rational logan thimic, and penodic functions ’ ¢ .

' ¥ ‘ s b - 5
)
1 n 3 ) Y
" kY ' -
N 5 +
~ ) -
i L Wty ! 5 AL \ -
.
3 s ¢ v ! ¢ - N [
- L N “ ER AT A -
. e ' - ‘. ;}hg;\z Afx.‘« < Y ”6_"1-: b ﬁ;’ -,)‘:' ‘1:“~ [
v ooa A % ' 3 q Wz 5t %
: 1 Mg 4 F o Crero) Ydade T, # LT e ) v w0
4 ’ 2 *”i‘ ¢ HEE NS ) ﬂ‘*ir,i’i«f"‘“‘" 'Js & PR R - [T <
) St R X e HgtR § A J ;o oy Yy - Lo o mp b
di gt = $ VS o P SR 4
o lfs i ‘\:‘g‘ =) R \’5"\, F i By '\‘7%:,‘ . hed i




1920€003d

¥800-2029 114

i

EXPECTATION F  Interpret representations of functions of two variables

ation growth can be modeled by exponenbel functions,

e I Orr by ad

P Recognize that real world phenomena can be modeled by spea fic functions (¢ g, popul
periodicity oam be modeted by tngonometric fimetionsy  * B A R L

STANDARD II Represent and analyze mathematical situations and structures using algebraic
symbols

EXPECTATION A Understand the meaning of equivalent forms of expressions, equations, incqualities, and

relations A

T

*1 Find specific function values and evaluate expressions

*2 Simphify polynomal expressions and perform polynomial anthmetc

3 Represent functons m algebrai, tabular graphical, and verbal forms using paper and pencil, graphing calculators, computer algebra, and

spreadsheet technologies
EXPECTATION1 B Write equivalent forms of equat(t‘)ns, Inequalities, and systems of equations and solve them with
flyeucy—mentally or with paper and pengll in simple cases pnd using technology in all cases

*1 Transform and solve equations and inequaliues, factoring 2s necessary n problem situations:

*2 Solve systems of hincar equations using concrets models graphs tables and algebraic methods

*3 Seloct a method for solving linear equations and mnequahities and then solve the equauons and inequahbes

*4 Solve quadratic equations using concrete modsls tables graphs, and algebraic methods that include factonng, the quadratic formula, and

computer algebra systems, spreadsheets, and grapling calculators >
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Use symbolic algebra to represent and explain mathematical relationships

EXPECTATION c

*1 Look for pattems and vepresent generalizations algebraically n gaven siuations . v emmis oo n .
*2 Use symbols to represent unknowns and vanables

Use a variety of symbolic representations, including recursive and parametric equations, for
functions and relations

EXPECTATION D

*1 Translate among and use algebratc, tabular, graphical, or verbal descriptions of limear fanctions uswg computer algebra systems, spreadsheets

and graphing calculators
2 Translate among and use algebraic, tabular, graphical, or verbal descriptions of quadratic rational, exponential and other functions using

computer algebra systems, spreadsheets and graphing calculators
7 Trenslate among and use algebraic tabular graphical orverbal descniptions of recursive and parametnc equations or functions,

usmg computer algebra systems, spreadsheets, and graphing calculators

Judge the meaning, utility, and reasonableness of the results of symbol manipulations, including
those carried out by technology

EXPECTATION E

P

*| Interpret sclubions and determune the reasonableness of solutions to hinear equations and mequahties s

*2 Interpret solutions and deterine the reasonableness of solutions to systéms of linear equations * -»7"
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STANDARD I Use mathematical models to represent and understand quantitative relationships

EXPECTATION * "A  Idenfify esseitlalqiantiative relationships [ a situation”and deferimine thé a3 oF clades of
functions that might model the relationships. !

*| Determine whether or not given situations can be represcnted by hinear functions

*2 Analyze situations mvolving hinear functions and formulate linear equatons or mequalites to solve problems

3 Determine whether or not given situations can be ropresented by nonlinear functions

4 Analyze situations involving nonlinear functions and formulate nonlinear equations or mequalities to solve problctﬁs

S

Use symbolic expresslotzs, lnéluding iterative and recursive forms, to represent relationships
arising from various contexts

EXPECTATION B

*] Descabe functional relatonships for given problem situations and wate equations, inequalities, and recursive relatons to answer questions
ansing from the situations

*2 Graph and wnte equations of lines given characlenstcs such a5 two ponts, a point and a slope, ot a slope and p~intercept,

3~ Analyze data and represent stiations INVoIVIng INVerse vanation using concrete models, tables, graphs, or algebraic methods as :vell as
computer algebra systems, spreadsheets, and graphing calculators ‘ 5 o s
4 Analyze data and represent situations mvelving exponential growth and decay using concrets models, tables graphs, or algebraic methods as
well as computer algebra systems, spreadsheets, and graphing calculators L M NS Nekis

[ < 2 N e s} [SERA V’Q'-r

i $ 4
EXPECTATION C  Drawreasonable conclusions about a situation being modeled , , A
B
1 Venfy and explam the conclusion based on the data and the processes usedA ) y 1 i :
2 Demonstrate that no solution or multiple solutions may exast. o 7 - ‘ s LM J T
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STANDARD IV  Analyze change in various contexts
- PXPECTATION ©° A Approxirtate and Intérpret rates of change from graphical and numerical dafa.

Bwem S Ve P (svA

Ty to phenomena such as mflation, spread of disease, population tax brackets, and pollution

1 Interpret rates of change as they 8
binations of graphs pentodic phenomena, and rates of change

2 Analyze graphical data gathered by techrical equpment includimg com

3 Determme changes in slope relative to the changes in the independent variable
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Grades 9-12 Geometry

1

The use of geometry software that supports a dynamic, i

geometry, especially in the exploration of multiple geometric relationships and the resulting analyses and proofs

STANDARD I  Analyze characteristics and properties of two- and three-dimensional geometric
shapes and develop mathematical arguments about geometric relationships

EXPECTATION A

Analyze pi operties and determmé attributes of bgo{ anq three-dimensional objects

nteractive approach is essentialk-to the instruction and assessment of -

1 Use numenc and geometnc pattemns to make generahzatons about
a geometnc properties including properues of polygons "
b tatios m srlar figures and sohds, and
¢ angle relationshups mn polygons and aicles

2 Analyze ratios of similar figures and analyze the propetties of circles, polygons, and their angle relatonships

3 Examine and classify the cross sectons of three-dimensional objects

1

»
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EXPECTATION B Explore relationships (including congruence and si{larity) among classes of two- and three-
dimenslonal geometric objects, make and test’conjectu res about )them, and solve problems -

> ; - involving them . . N Vot <
1 Identfy, descnibe, and defend congruence and simlanty between shapes i w : 4y
2 Solve problems nvolving similar figures using proporon a7 ¢ ; )
3 Justify conjectures about geometnc figures using sinulanty and transformations Toa N !
4 Determime the resulting change m the area and volume of a figure when one or more dimensions are changed- l *
§ Make generalizations about geometnc properties of sohds "o v
s
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Establisb the validity of geometric conjectures using deduction, prove theorel;ns, and critique
arguments made by others

EXPECTATION C

- el

1 Venfy comectures sbout angles, tmes’ polygons arclés” and mree-cﬁmenslonaf figuves, choosing from a vanety of approaches such as
coordinate, transformational, or axiomatic
= T 1

2 Construct and judge vahdity of a logical aygument consisting of 2 set of preruses and a conclusion .

3 Use logycal reasonmg to draw conclusions about geometric figures from given assumptions ,

3

Use trigonometric relationships to determine lengtixs and angle measures

1

EXPECTATION D

Calculators will be used to solve problems and find decimal approximations for the solutions for both of the following -

1 Explore concepts and apphications of tngonometry by solving applied problems using nght triangle tngonometry .o

2 Solve applied problems using the law of sines and law of cosmes

STANDARD I  Specfy locations and describe spatial relationships using coordinate geometry

and other representational systems . )
B -7 ¥
~tLe ® PO 3 ¥
EXPECTATION A Use Carteslan coordinates and other coordinate systems, such as navigational, polar, or
spherlcal systems, to analyze geometrlc situationg ° ‘ !’{ : o
1 Draw a pair of perpenchcular vectors to find a d:stanec graphically -, - oo b
2 Solve apphed problems using scale modelng ~ . v oa ' .7 ‘
3 Develop and use formulas mcluding distance and midpomt. ) A N s »
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EXPECTATION B Investigate conjectures and solve problems Involving two- and three-dimensional objects
represented with Cartesian coordinates

T Given two ordered paits, find the distance between them, Tocate the midpoint of the segment, and determmne the slope of the fine that contains

them ; ! -

2 Describe geometric telationships using slopes and equations of ines mcludng paraliel lines, perpendicular limes, and special segments of

tnangles and other polygons

3 Given geometnic figures ubhize a coordimate system to 1dentify and justfy conjectures

¢
~

STANDARD IO Apply transformations and use sym n;etry to analyze mathematical situations
L}j

\
EXPECTATION A Understand and represent translations, reflections, rotations and dilations of objects in the
plane by using sketches, coordinates, vectors, function notation, and matrices

1 Solve applied problems using a system of vectors or using matnx addation
2 Plot coordmnates for translations and describe the vertical and horizontal ransformational vector(s)

f <

3
- o -~

! h“.y‘-/v ¥ o i,

] hd ol - .
EXPECTATION B Use various representations to help understand the effects of simple transformations and their .
‘ compositions A R - B

1
-

N
wr s

1 Translate reflect, rotate, and dilate figutes on the plane ;. - 2, e
2 Analyze the symmetry of objects using the tanguage of tansformations, %< , .

7 i
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STANDARD IV Use visualization, spatial reasoming, and geometric modeling to solve problems

EXPECTATION -A  Drawan@consthict rem'ésentaﬂons of twé® gind thre&dlménsiofial georaetFIc obJects usfga”
variety of tools~; fa

1 Represent a three-dimenstonal object 1n two dimensions using graph or dot paper .

2 Construct a three-bmenstonal object using a two-dsmensional diagram such as a blueprint or patiem

3 Use construchions with straight-edge and compass paper folding, and dynamuc, mteractive geometry software to explore attmbutes of geometne

figures and make conjectures about geometnc relabionships

EXPECTATION B Visuahze three—dlmensional objects and spaces from different perspectives and analyu their
cross sections, _
i 1 Use top, front, mde, and comer views of three~dimensi onal objects to create accurate and complets representahions and solve problems

_

EXPECTATION C  Use vertex-edge graphs to model and solve problems

1 Using digraphs or vertex-cdge graphs, ﬁnd opt:mal soluuons to problems wvolving paths, networks or relauonshlps among 8 ﬁmtc number of

0‘?]00‘5 - w %
Cua z' ]
r \ L, Vhda ¢ ¥ \\{ PR
EXPECTATION D Use geometrlc meodels to gain Insights into and answer questions about relqted areas of,
mathematics ahd other disciplines o . - e F3
1 Seloct an appropnate representation (concrete pictonal, graphical verbal or symbolic) to solve a problem ot

2 Represent geometnic relationshrps and solve pro'blems using dynamic interactive geometry software

-~
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4

Use geometric ideas to solve problems in, and gain insights into, other disciplines and other

areas of interest such as art and architecture
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Grades 9-12 Méasurement

Measurement tools must include electronic devices as well. as traditional measurement toals. Examples-of basic techuologies - -
that might be used are calculator-based laboratories (CBLs), calculator based rangers (CBRs), the Global Positioning System

(GPS), digital micrometers, and infrared distance measurers '
¢ 1
STANDARD I  Understand measurable attributes of objects and the umts, systems, and processes
of measurement R ‘
! ) - rr' { t ER (L <
EXPECTATION A Make declsions about units, scales, and viewing windows that are appropriate for problem'’
situations involving measurement. i o
[vlvMake yudgments about the appropnateness of units of measure and scales within a system and between systems u J
STANDARD I Apply appropriate techmques, tools, and formulas to determine measurements

-
} < | .

EXPECTATION A Analyze precision, accuracy, and approximate error in measurement situations .

[ '5‘- i ~ 'S ‘5 N J

» B
~ r LY
- <7 -

3 ¢ 1 + 3
EXPECTATION B Un:ierstandxa)nd use formulas for the area, surface area, and volume of geometric figupes,

¥ ~
including cones, spheres, and cylinder 2
y —_— 13
I 1 Use formulas for surface arca and volume of three-dmmensional objects to solve practical problems v |
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EXPECTATION C  Apply Informal concepts of successive approximation, upper

measurement situations

& "
and lt;wer bounds, and limit in
B

>

ey Oy e e e P

Frave 1

4 whet e

w - vy AR RN SRS RIS PRSI TYRpRS & WA ¥ 4 - )
1 Use lifiear measurements to estmate lengths of curves

<

2 Use polygons to estimate areas of curved regions

3 Use boxes or spheres to estimate the volume of curved sohids

w A

EXPECTATION D  Use unit analysis to check measurement computations

r‘l Use unit analysis to check measurement computations

3

! v

-

L

-
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Grades 9-12 Data Analysis and Probability

Data resources from the Internet, statistical software, and graphing calculators with statistical features are essential.to the
{nstruction and assessment of data analysls and probabllity 3

STANDARD I  Formulate questyxons that can be addressed with data and collect, organize, and
display relevant data to answer them

EXPECTATION A Understand the dilferences among varlous Kinds of studies and which types of Inferences can
legitimately be drawn from each '

| Dustimgwish among surveys, observational studies, and controlled expenments and evaluate the quahty of each

2 Evaluate the legitimacy of conclusions about the population based on the sample(s) studied

EXPECTATION B Know the characteristics of well-designed studies, including the role of randomization n
surveys and experiments

1 Identify two or more expenmental treatments (or conditions) to be compared and the sources of variation to be controfled. .

2 Compare the responses of a group that gets treatinent with those of a control group that does not.

3 Given a problem situation, describe the basic pnnaples of ¢ enmental design (contyol, randomization, and replication) * s

4 Given a problem situation, evaluate whether conclusions drawn are based on randomization and control

13
H

EXPECTATION C  Understand the meaning of measurement data and categorical data, of univariate and bivariate
data, and of the term variable .

T

1 Given a problem situation, identify vanables as calegortical Or measurement. 3

2 Given a problem situation, distinguish between \ndependent/explanatoty and dependent/response vanables

i

e
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EXPECTATION D  Understand histograms, parallel box plots, and scatterplots and use them to display data

1 Represent, display, and interpret data using scatterplots bar graphs stem-and leaf plots and box-and whiskers dragrams including
resentati oS on graphing calculars and LOHPULRG™— =~ =~ T i stndinsiinseiindmssntadiiatail
2 Display uravaniate data in problem situations wath parallel box plots, histograms, or stem-and leaf plots

-

EXPECTATION E  Compute basic statistics and understand the distinction between a statistic and a parameter

r

1 Given a problem situation, 1dentify each vaniable as a statistic or a parameter

2 Calculate measures of center and spread for univanate stabsucs ¢

3 Determine positive, negahive, o1 110 correlation between bivariate statisocs

4

STANDARD I Select and use appropriate statistical methods to analyze data.

EXPECTATION A For univariate measurement data, be able to display the distribution, describe its shape, and
select and calculate summary statistics

1 Given a problem situation, select the appropnate display and describe the distibution’s overall shape and characlenstics

3 Based on the shape of the dismbution, determine how the measures of center and spread are related to each other

A 5 FiY

EXPECTATION B For bivarlate measurepient data, be able to display a scatterplot, describe its shape, and |
determine regression coefTicients, regression equations, and correlation coefficients using
technological tools A S .

1 Interpret the value of the correlation coefficient as 1t pertains to the relationship between the two vanables

*2 Wate 2 hinear equation that fits a data set, check the model for goodness of fit, and make predictions using the model

-

U TIE S
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EXPECTATION: C  Display and discuss bivariate data where at least one variable Is categorical

1 Given a problem situabion with one vanable as categoncal and the other as measurement, compate the categoncal vanables using the

Sy A v

approprrate thspiay for the medsurentent variablesand dfat conctusions fom thisé EoTpadEens™ o W
EXPECTATIOIS ., D Recognize how linear transformations of univariate data affect shape, center, and spread
1 Describe the effect of ransformations of data on measures of central tendency and vanabihity ’ N
2 Describe the effect of transformations of data on the shape of the data s dismbution
b N oL g
{ ¢ 1 N
EXPECTATION  E  Identify trends In bivariate data and find functions that model the data or transform the data
‘ : so that they can be modeled |/ X3 - “

1 Draw g Ime-of-best-fit or a curve-of best-fit for a scatterplot

2 Determune the function that models the data best.

STANDARD ' I Develop and evaluate inferences and predictions that are based on data

! ‘

1

. 4
EXPECTATION A Usesimulations to explore the yarigbility of sample statistics from a known population and to
- construct sampling distributions > .

/

Ll
18
P

1 Conduct mmulauo?m to collect random sample statistics and exammé the vanability of them from a known populaton .

&

2 Conduct simulatons to construct samphing distnbutions  « .
1
{
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EXPECTATION B Understand how sample statistics reflect the values of population parameters ¢ and use sampllng

)J

distributions as the basis for informal inference ! s
F1 Use the propertes of the normal curve to dgscribs how Sample data esurmales the population mean and standazd deabon © s¢

2 Bxamine sampling distmbutions to make inferences and predictions about population parameters !

EXPECTATION C  Evaluate published reports that are based on data by examining the design of the study, the
appropriateness of the data analysis, and the valldity of conclusions

1 Ghven a pubhshed report based on data, determine the design of the study, the appropnawmss of the dala analysis, and the vahdity of the
conclusions

2 Given a published report based on data, interpret the results r v L ~ ’ -

EXPECTATION D Understand how basic statistical techniques are used to moultor process characteristics in the
workplace

1 Apply confidence intervals and margins of error to workplace processes ¢ ¢

2 Interpret the results of hypothesis testng for @ single propotion or mean » = ¢ T by

~ B q RS -

STANDARD v Understand and apply basnc concepts of probablhty

! 3

EXPECTATION A Understand the concepts of samplé space and probability distribution and construct sample

K

E spaces and dlstrlbqtions in simple cases L o
1 Describe all possible outcomes of an event contarung a fimite number of outcomes ¢ ! ¥ ¢
2 Determune a mmple spaoe for selected expenments and represent it m the form of a list, chart, picture ot tree diagram.’
N - N I VY
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s .
EXPECTATION B Usesimulations to construct empirical probability distributions and Interpret the results in the

context of an applied problem , s X,

o

F1 Use simulations to construct empinical probabinty distnbutions >~ [~ G ¥

- 1
4

]

2 Interpret the results m the context of an apphed problem o

>

y -

EXPECTATION C  Compute and interpret the e;pe}ct;d value of random variables in simple cases

1 Given a problem situation, delneate the sample space and conduct simulations to calculate the expected value of the random variables

2 Given a problem situation, interpret the expected value of the random vanables

7

EXPECTATION D  Understand the concepts of conditional probability and independent events

{

1 ldentify mutually exclusive, jomnt, and mdependent events

2 Recogmzé and compute conditional probability

IS

Y
EXPECTATION E, Understand how to compute the probability of a compound event
’ - pwt - A % M TR i

4
l 1 Bmpmcally and theoretically calculate the probabilities of a compound event. 2 Boaa T Iy iy ) .
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Glossary of Mathematical Terms: )

+

_ algorithm A specific set of structions for carryung outa procedure or solving 3 PUOBICIL | o scrme wmsssnmnnypiiesss - -
array An arrangement (usually rectangular) of objects or numbers N

benchmarks Important unuts uscd as a referent for estimation Benchmark numbers for fractions could be 0, 1/2, 1, 1 1/2, and so
forth Benchmarks for measurements could be multples of standard umts Benchmarks for whole numbers could be multples of

10, 100, 1000, and so forth

box plot (or box-and-whisker plot) Displays a set of data with a rectangular box extending from the lower quartile to the upper
quartle of the data and two lines extending from the ends of the box to the extreme values of the da!a.’{ “

X
composing/decomposing a number A strategy used to renforce number sense Involves conceptualizing a number as bemng made up
of two or more parts putting the parts together to make a number 15 composing a number; breaking a number into two or more
parts 15 decomposing the number

compute fluently Use efficient and accurate methods for computing

edge A line segment where two faces of a polylzédxon meet. % )
al E] » i
- .
3. ~

faces The flat polygonal regions of a polyhedron™ - -

histogram A special type of bar graph that displays the frequency of data as rectangles with areas proportionate to the corresponding
frequencies Each bar has the same width The wadth of the bar represents a range of values along the honzontal axis

inverse relationship between operatjons. The inverse of a mathematical operation undocs the operation For example, subtraction
undoes addition ¥ . !

L7

line graph In a line graph, pownts representing two rt;latcd pieces of data are plotted and then connected by a line.

Pty : Co Ty
) i ' r # ot AR ‘129>r ‘:\ - ' v RE \; m o \ g
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student ¥ s testscores second quarter .

models Concrete, pictonal, symbolic, verbal, and algonthmic representations

5

nets A two-dimensional fold up model of a polyhedron
networks A graph or directed graph together with a function that assigns a posttive real number to each edge

H

perfect square The product of an integer multiplied by itself For example, 413 a perfect square because 2 x 2 = 4, 9 15 a perfoct
square because 3 x3 =9

polygon A closed plane figure with # ades The sides of a polygon are ine segments

polygonal regions Flat surfaces enclosed by polygons.
polyhedron A closed three-dimensional object whose surfaces are formed by polygonal regions (¢ 8 , pnsm, pyramud, octahedron)
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- Algebral f

In Algebra 1, students buld upon the mathematical understandimgs that are addressed n prelandergarten through the eighth grade
Students will - !

!
o uso symbolic reasqming ho Toprssemk, mptsmatical SUIGRORS, 1A, SXPIGSS: BERAANZANNDS, apd to.study. relauopsiups SmORg-,-

~  quanttes,

t

use functions to represent and model problem situations as well as to analyze and mterptet(relaﬁonshps,

set up equations 1 & wide range of sutuations and use a varnety of methods to solve them, and

usc problem solving, representation, reasomng and proof, language and commuucation, and connections both within and outside
mathemaucs '

In Algebra 1, hand held graphing calculators are required as part of instructon and assesement. Students should use a vanety of
representauons (concrete, numencal, algonthmic, graphical), tools (matrices, data), and technologies to model mathematical situations
to solve meamngful problems The technologies nclude, but are not limuted to, powerful and accessible hand held calculators as well
as computers wath graphung capabilities

1 Understanding Functions

A Relationships
1 Descnibendependent and dependent quantities in functional relationships
2 Gather and record data or use data sets to determine functional (systematic) relationships between quantities
3 Descnbe functional relationshups for given problem situations and write equations; inequalities, and recursive relations to
answer questions ansing from the aituattons T
4 Represent relationships among quantities using concrete models, tables, graphs, diagrams, verbal descniptions, cquations,
and mnequalitics including representations involving computer algebra systems, spreadsheets, and graphing calculators
5 Make judgments about units of measure and scales withun a system and between systems
6 Interpret and make inferences from explicit and recursive functional relationshups.
B Lincar and Quadrauc Functions and Data Representations
Identify and sketch the general forms of hnear (y = X) and quadratc (y = x°) parent functions
For a vanety of situations, identify and determine reasonable doman and range values for given situations
Interpret mtuations n terms of given graphs or create situations that fit given graphs
Represent, display, and mterpret data using scatterplots, bar graphs, stem and leaf plots, and box-and-whiskers diagrams,
wncluding representations on graphing calculators and computers
5 Wnte a hinear equation that fits a data set, check the model for “goodness of fit, and make predictions using the model

H VR -

" ™ t

-

B alencd
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Algebral

C Generahizations, Algebraic Symbols, and Matnces :
Read, wnte, and represent very large and very small numbeis in a vanety of forms including exponential

1
»

Use symbolic representation, reasonung, and proof 10 venfy statements about numbers ;
Recognize and justify the relatonship between the magnitude of a number and the application of specific operations
Identify and use properties related to operations with mamges"(addxuon, subtraction, and scalar multuphcation) to solve
applied problems ;

Algebraic Fxpressions m Problem Solving Situations v

1 Find specific function values and evaluate expressions .
2 Sumphfy polynormal expressions and perform polynomual anthmene
k}
4

a

W b W —

!

H » .

Transform and solve equations and inequaltties, factoring as necessary in problem sitnations
Given a problem situation, determine whether to use a rough esumate, an approxumation, or an exact answer Select a
sutable method of computing from techmques such as the use of mental mathematcs, paper-and-pencil combinations,
calculators, and computers
Use supporting data to explain wny a solution 1 mathemaucally reasonable

6 Use the commutatve, associative, and distnbutive properties to stmplify algebraic expressions

II Linear Functions 5 .
.t 2 +
A Represontations ! P~ ,
1 Determune whether or not given situations can be represented by linear functons. . B : Yok

2 Based on the constrants of the problem, determne the domain and range valies for hinear functions. |
3 Translate among and use algebraic, tabular, graphical, o} verbal descriptions of linear functions using computer algebra
systems, spreadsheets, and graphing calculators. - 3 ¢
B Interpretations oo~ Pt

3 " BN o

1 Develop the concept of slope as rate of change and determine slope from graphs, tables, and algebraic representations

2 Interpret the meanung of slope and intercepts in situations using data, symbolic representations, or graphs.

3 With and without using a graphing calculator, investigate, descnbe, and predict the effects of changes 1n m and b on the
-, i 1

graph of y =mx +b Co ,
4 Graph and wnite equations of lines given charactenstcs guch as two pounts, 8 pount and a slope, or a slope and y intercept.
5 Deterrmne the mtercepts of linear funcions from graphs, tables, and algebraic representations e
. ¢ - 3 ~ Ay
' ~  f ' ¢ F PR
’ T (33 , 4
y R S P o ,
R T A S A R SR TS - > 3
f ! o ‘; g v N =¥ # ' * N -

Use it analysis.t0 check Mmsasuxemmonl SompULat tlSmagmmmmomsyr v ncsbe e g Spn 4 GnpbameniiateReniper - |
Given situations, determune patterns and represent generahizations algebraically A

-
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’ "Algebra 1 R ’
: +
6 With and without using a graphung calculator, interpret and preduct the effects of changing slope and y wntercept 1n applied
situahons ® '
7 Relate direct vanation 1o incar funsheps ead selve proklems wmvolving proparuional changs. - o v pr— e

C Equations and Inequalities -
1 Analyze situations mvolving linear functions and formulate hnear equations or nequalities to solve problems
2 Invesugate methods for solving linear equations and mnequabities using concrete models, graphs, and the propertics of
equelity, select a method and solve the equations and mequahities. R
3 Use the comnmutatve, associative, distribuuve, equality, and identity properues to jusfy the steps in solving equations and
mequalities
4 Usmg concrete models for given, contexts, mnterpret and determine the reasonableness of solutions to hnear equations and
wmequalities B
D Systems of Linear Equations
1 Analyze situations and formulate systems of Linear cquatons to solve problems |
2 Solve systems of hinear equations using concrete models, graphs, tables, and algebraic methods including computer algebra
systems, spreadsheets, and graphung calculators
3 For given contexts, interpret and determune the reasonableness of solutions to systems of Linear equatons

111 Quadratic and Other Functions

A Quadrauc Functions ‘
1 Guven the constramts of the problem, determne the dompain and range values for quadratic functions

2  With and without using a graplung calculator, nvesugate, doscn?e, and predict the effects of changes in the coefficient a
{ . ‘s’ e

mnhegm:’ho\fymax2 =

3 With and without using a graphing calculator, mvesngaté, descnibe, and predict the effects of changes in the constant ¢ on
thegraphof y=x®+c ' o .

For problem situations, analyze graphs of quadratic funcuons and draw conclusions

Solve quadratic equations using concrete models, tables, graphs, and algebraic methods that include factonng and using the

quadratic formula as well as computer algebra systems, spreadsheets, and graphing calculators

6 Relate the solubons of quadratic equations to the roots of their functions

o 4
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. Algebral . ] N o
B Other Functions PR v ,
1 Use patterns to generate the laws of exponents and apply the laws of exponents in problem solving situations
2, Analyze datg.and TePressDl SMAMONS, JAVQIVIIG HIVSISS, VAQALQR. Using conclete models, tablesy graphs, or.algebraic
methods as well as computer algebra systems, spreadsheets, and graphung calculators
3 Analyze data and represent situations mnvolving exponential growth and decay using concrete models, tables, graphs, or
algebraic methods as well as computer algebra systems, spreadsheets, and graphung calculators.
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) Algebra 2 i
Understanding Functions .
Each of the standards in this sectidon applies (o all types of functions studied in this course (quadxaué, «xponential, absolute valuo,
I‘!dlcaf; aﬂd‘t’aﬁoﬂﬂ) B o e T AR e oy o Ll M R 4 vt ey ey ADYImY ¥

v o
A. Properties of Functions =~ . ’

1 Identfy the mathematial dongm\.s and ranges of functions for a vanety of autuations both from graphical, tabular, and
algebraic 1epresentaions,, % b ) '

2 Determuine reasonable dormmn and range values for given problem siasations

3 Collect data nd record results, organuze the data, mahe seatterplots, fit the curves to the appropnate parent funcuon using
graphung calvulator tevlulology and commputer software .

4 Rewognze that real world pheipmenon can be modeled by speafic functions, make predictions, deciasons and wnucal

Jjudgments ysing the model Graphing calculator technology and computer software are to be used for data orgamuzation and
curve fiting PRI b ‘

5 Determuine Jhanges w slope telative to the change 1 tho independent vanable
B Solving Equations and Inequahties
I Analyze situations and formulate systems of equations or tnequalities 1n two or moro Unhnowns to solve problens
2 Use algebraic methods, graphs, tables, and matnces to solve systems of cquations or inoquahuies, venfy solubons using
cormputer Ugebri systems, spreadsheets, and graplung calculators
Identfy the bands of egnations g!\at ¢an and cannot be solved tn cach subset of the complox numbet system.
Demonstrate that no solution or muluple solutioins may exist -
Use vomputar algebra systens, spreadsheets, and graphing calculators to solve ljear progranmuning problems
Idonafy and use properiés related to operations with matnces to justify the steps 1n solving applied pioblems.

Lo WV NP g

-

11 Algebra and Geornetry b

A Algebrac and Geometne Ropresontagons of Punctions .o .
1 Identfy and shetch graphs of parent functions, tncluding square yoot (y = VX)), inverse (y = 1), exponental (y - &%), and
absoluts value (y = [x|) fiunctions.v - Y p ' -
2 With and without using a"graphing calculajor, myestigate, desenbe, and predict the cffects of vertical and honzontal
translations, reflecuons, and dilations'on paent ﬁmg?ons . )

i

3
3 Pert:orm ths (omposstion of fungtions b ey . , _ :
.
4, Re.ogmize niverse relsuonsh:ps betwedn vanous funcaons. ., ) J ; y o
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Algebra2

B Conic Secuons
1 Explain each comic section as the mtersection of 3 planc and cone(s)
2 lwmfy SYRRNETICS from gmphs Of CORUC SECUONS, pwervmmprtenpqiairop rwed § W~ w4 X L an g AR Y AT S
3 Complete the square to determune the type, shape, and location of a conic section

] 1 »

Il Quadratc, Square Root, and Absolute Value Functions

A Quadratic Functions
1 Represent quadrauc functions m algebraic, wabular, graphucal, and verbal forms usang paper and pencil, graphing
calculators, computer algebra, and spreadsheet technologies .
2 Generate a quadratic function from 1ts roots or its graph. . ‘ ‘
3 Use the parent function to sketch graphs and to investigate, describe, and predict the effects of changes in 8, h, and k on the
graphs of y = a(x h)2 + k formof a function, .
4 Usccomplex numbers to describe the solutions of quadrabc equations
B Quadratc Equations and Inequalities
1 Formulate quadratic equations and inequalitics to solve problems
2 Solve quadratic equations and inequaliies including solutions from the complex number system.
3 Analyze the solutions of quadratic equations uaing disenmnants and solve quadratic equations using the quadratic formula
4 Using graphing calculators and computer algebra systems, compare and translate between algebraic and graphical solations
of quadratic equations, . -
C Radical Functions and Absolute Value Functions i S . . ‘
1 Represent radical and absolute value functions algcbranc;“ tabular, graphucal, and verbal forms using paper and penetl,
graphing calculators, computer algebra, and spreadsheet technologies
2 Solve square root and absolute value equations end mnequalities using graphs, tables, and algebratc methods Venfy
solutions using graphing calculators, computer algebra systoms, "and spreadshests
3 Analyze situations modeled by square root and absolute value funcuons, formulate equations or mequaliues, and solve

problems .
-y “ <
' v e b
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Algebra 2 ., i} ‘
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IV Ratonal and Exponenual Functions L .

A..Ratonal Funcuos.....

- -
t - {
t Ay’
PP e ot R N b T NN AT, o

1 Represent rational functions in algebraic, tabular, graphcal, and verbal forms using paper and pencil, graphing calculators,

computer algcbra, and spreadsheet technologies  «
2 Solve problem situations using direct and inverse vanaton

B Exponential Functions

<t

1 Represent exponential functions m algebraic, tabuldr, graphical, and verbal forms using paper and penal, graphuing

calculators, computer algebra, and spreadsheet technologes.

2 Analyze a stuation modeled by an exponential function, formulate an equation or mnequality, and solve the problem

12
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Introduction

To science, pilot of industry, conquerer of disease, muftipher of the harvest,
explorer of the umiverse, revealer of nature s laws, eternal guide to truth

—6sorgs Elfsry Hale

w:nfhodm-ofmmdwluaww.‘ damy of Sci Washmgton ©C

Over the past seven years South Carolinlans have worked togsther to set shared
educotiona! goals and acedemic “world class® standards This work nvolved thousends of
scrence educators school board members and legislators. From this process emerged the
South Carclina Science Curriculum Framework and the Science Academic Achievement
Standards which describe what all students should know and be able to do in science The
present document South Carolna Science Curriculum Standerds 1s a further refmement in
order to bring into sharper focus the kind of education we want In our state It weos
approved for first reading by the State Board of Education on November 10 1999 Second-
reading appraval by the State Board of Education was accomplished on January 12 2000
During the summer of 2000 implementation guides will be developed to es=st teschers in
the interpretation of standards District ond school curriculum and assessment should
reflect these standards Classroom instruchon unds of study and leammg experiences
should reflect these stendards State-level assesament (using the Palmetto Achievement
Challenge. Test known os PACT) instructiondd matemals adoption and professional
development will be based on these standards

A document will also be developed for parents to explain to them what students should
know and be cble to do at every grade level Science content acedemies during the summer
of 2000 and workshops during the fall and winter of 2000-01 will provide techmcal
assistance to teachers in the mplementation of the science standards. Additionally exit
exam standards will be identified from these science curriculum standards along with
standards for high school end of-course tests in sclence. New Instructional materials for
science in kmdergarten through grade eight will be up for edoption in 2000-01 During the
next two years high school science instructional materials will be odopted. “Buildng A
Presence for the Science Standards”™ a cooperctive effort of the South Cardlina
Departmant of Education the National Science Teachers Association and the Exowon
Corporation will establish Key Leaders and Points of Contact In each and every school in the
State The thirteen scwence and mathematics hubs will be available to provide professional
development for teachers in the implementation of the standards.

The sclence curriculum standards are not o scope and sequence or o district currculum
gnde They provide godls and expectations for schools to develop a schoolwide science
curviculum and for teachers to develop thewr own clossroom lessons. A science curriculum s
the way that science content is organized and presented m the classroom. Teachers
creatity and skillz will endble them to find ways to integrate the areces of Inquiry, life
science earth science and physical science into meaningful learning opportunities for all
students

RECO030799
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The science curmculum standards in this document were developed from those set forth in
the National Science Education Standards. The national standerds were the result of years
of reseanch discussion reflection, and review by well over erghteen thousand science
educators and scientists. The many indiiduals who developed the content stendards
sechions of the National Scrence Education Standards used ther own interpretations to
make indgpendent use of the statements published in Science for All Americans and
Benchmarks for Science Literacy regarding what dll students should know and be able to
do The Umited States has estabhshed a goal that all students achieve scientific Iterecy
The National Scrence Education Standards are designed to endble us as a nation to achieve
that goal These standards spell out o vision of science education that will make scientific
Ieracy for all ¢ reality in the twenty-first century They pont toward a destmation and
provide @ roadmap for how we are to get there

All of us have a stake as individuals and es a society in scientific literacy An understanding
of science makes 1t possible for everyone to share n the richness and excitement of
comprehending the natural world. Scientific Ineracy endbles people to use sclentific
principles and processes in moking personal decisions and to participate n discussions of
sclentific issues that of fect society A sound grounding In science strengthens many of the
skills that people use every day such es solving problems crectively thinking erttically
workng cooperatively in teams using technolegy effectively and valuing lifelong learning.
The econemic productivity of cur society is tightly linked to the scientific and technological
skills of our workforce. The South Carolina Science Curriculum Standards make acquiring
scientific knowledge understanding and abibities a central aspect of education just es
science has become a central aspect of our society

The standords apply to all students regardless of age gender cultural or ethnic
backgrouad disablities aspirations or mterest and motwation in science. Different
students will achieve understanding i different ways and different students will achieve
drfferent degrees of depth and breodth of understanding depending on their interest and
cbility and the context of the material All students can develop the knowledge and skills
described in the standards even as some students go well beyond these levels Studenis
cannot achleve high levels of performance without gccess o skilled professional teachers
odequate classroom time a rich variety of learning materials technology accommodating
work spates and the resources of the communtties surrounding their schools Responsibility
for providing this support falls on all those mvolved with the science education system.

The South Carohina Sclence Curriculum Standards are orgamzed by grade level beginning
with kindergarten The grade-specific stendards are arranged m four major areas:

Area 1 Inquiry Area II Life Science Arec II1 Earth Sclence and Area IV Physical
Science

Bold-faced type indicates text diwrectly from the Natropal Science Education Standards.
The statements below each national standard represent what students in South Carclme
should know and be able to do m order to demonstrate competency In achieving the
standard Major areas of the nahional science standards that were mtegrated into each of
the areas of Life Science Earth Science ond Physical Science include History of Science

REC030800
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Nature of Sclence Sclence m Soclal and Personal Perspectwes and Technology The
standards for kindergarten through grade eight are organzed into units of study

In the Scvth Carolmna Science Currxulum Standards the Revision Team hopes to digpel the
myth that sclence 15 a specialzed actwity reserved exclusively for professional sclentists
and to show that 1t 1s mstesd a part of human intelligence from which everyone can benefit
Thus sclence plays a vital role in the way each of us thinks and behdves
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The world looks so different after Jearning
science For example, trees are made of air,
primarily When they are burned, they go back to
air, and in the flaming heat 1s released the flaming
heat of the sun which was bound in to convert the
air into tree  And in the ash is the small remnant
of the part which did not come from air, that came
From the solid earth, instead

These are beautiful things, and the content of
science is wonderfully full of them They are very
~spiring, and they can be used to inspire others

—Richard P Feynman PhD
1965 Nobel Laureate, Physics
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sestioss and davelop cawtest kmowledge by moking observetions

and (aferences coliectiag and latesprating data and drawing tentative cosclusicns through the usa of active learsing dtrategles

Tha term isvestigate is defined oz an oppartusity for ctudants to axplore 4

Kindergarten 1

I Inquiry

Process Sulls and inquiries are not an isolated umit of instruction and should be
erhbedded throughout the content areas  Safety fssues should be oddressed as

developmentally appropriate
A Process Shilis

1 Observe
a Use the senses o gather nformation about objects or events such as
size shape color texture sound position and change (qualitative
cbservat ons)

2 Classfy
o. Compare sort and group concrete objects accordmng to observable

properhes
b Arrange cbjects m sequential crder

3  Measure
a Use standard (U S. customary and metric) and nonstandard whole umts
0 estimate and measure mass length volume and temperature
{quantitative observations)

4  Communicate
o Use drawings tebles graphs written and oral language ta describe
objects and explan ideas end actions.

B Imqury

1 Plan and conduct a simple nvestigaton
a Ask a question about cbjects organiams, and events m the environment
that could start an investigation.
b Use simple equipment to gather data and extend the senses

II ULsfe Science
Units of Study  Amimals and Plants
My Body

A Charactenstics of Orgamsms

1 Orgamsms have basic needs
a Observe and describe how living things change es they grow

Key  Hebhstory of Science N=Nature of Science P=Science n Social and Personal Perspectives
T=Technology — major categories of the Nahonal Science Education Stondards that have
been integrated in content arens.

Mote Bold face type indicates text directly from the Mational Science Education Standards
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Kindergarten 2

tve learaing strategles

teat knowledge by mokisg observatioss

The ferm lavestigate is defined o8 an opportunity for studants to explore quastions and develep con
ond Inferences colisoting and interprating date and drawing tentotive conclusions through the uss of et

b Inveshgate and identify the natural resources (food water and ar)
that living things need to survive (P)

2.  Humans have distinct body structures for waking holdiag seeing ond
talking
a Namemqjor body parts
b Idenhfy the uses of body ports.

3 Humans have senses including sght smell hearng touch and taste
a Describe the five senses.
b Inveshaate using sensory orgens associated with each of the senses.
c. Communicate ysing sensory descriptors (e.g. sweet, sour, bitter salty
rough smooth herd soft cold wam hot, loud high, low bright dull)

B ULife Cycles of Organisms

1 Plants and ammals closely resemble thesr parents
a Observe that plants and animals go tbrough o hife cycle
b Observe and identify structures that are common between plants and
anmmals and ther of fspring
c. Compare offspring of plants and anmals as similer but not identical to
thesr parents and one another.

III Earth Science

Units of Study  Rocks, Soil and Water
Seasonal Changes

A Properties of Earth Materials

1 Solid rocks soils and water are eorth materials.
a Describe earth materidls using the senses.
b Explore the natural flow of water downhill
¢ Describe a way to conserve water at home or ot school (P)

2  5cils have properties of color and texture
a.  Compare a vartety of soil samples.
b Sort soil samples by a single atiribute

B Changes s Earth and Sky

1 Weather changes from day to day and over the seasons
a Record weather observations pictorally

Note

H=History of Science N:Nature of Science PzScience in Social and Personal Perspectives
T=Technology — major categories of the National Science Education Standards that have
been integrated in content areas

Beld face type indicates text directly from the National Science Education Standords.
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The term investigate ix defined ax an opportunity for students to explore questions and develop cootant knowiedge by moklag cbservotloms

and inferences collectiag and interprating date and drawing tentative conclysions through the use of active learwing strofegiss

Kindergarten 3

b Name and desenbe the seasons.
¢ Describe how seasonal changes may affect plants and animals,

IV Physical Science
Unit of Study Exploring Matter

A. Properhes of Objects and Matenadls

1 Objects have many cbservable properties
o Examne describe and compare common physical properties of a
variety of materals
Observe and describe water as a sofid or a liqud.
¢ Observe classify and describe objects made of different materials
such as peper wood fobric and metal
d Observe that objects can move

2 Objects can be descmbed by the propertes of the matertals from
which they ore made and those properties can be used to separate or
sort a group of cbjects or matenals
a Classify materials that float/sink n water
b Investigate how mognets affect same materials and have useful

applications ¢s atool
¢ Classify and describe everyday mat erials that can be recycled ()

Key H:=Histery of Science N=Nature of Saence P=Science m Social and Personal Perspectives
T=Technology — major categories of the National Scrence Education Standards that have
been mntegrated in content areas.

MNote Bold face type ndicates text directly from the National Science Education Standards.

PLT_6208-0014
REC030805



wowiedge by meking sbservetions

Ivs conclusions through the use of active leareing strategies

to explrs qeestions and develop content k

The term investigots s defined ax an opportenity for students

and Inferesces coliacting and interprating data aud drawiag tantat

Grade 1 4

I Inqury

Process sklls and mquimes are not an isolated umt of wnstruction and should be
embedded throughwut the content areas  Safety issues should be cddressed a3

developmentdlly cppropriate

A Process Shills

1 Observe
a Use the senses to gather information cbout objects or events such as
sae shape color, texture sound position and charige (qualitative
observat lons)

2  Qassfy
e Compare sort and group concrete objects occording to observable
properties.
b Arrange objects in sequential order

3 Measure
a Use standard (U S customary end metric) and nonstandard whole units
to estimate and medsure mass length volume and temperature
{quantitative observetions)

4  Communicate
o Usedrawngs tables grophs written and oral language to describe
cbjects and explain ideas and actions

B Inquiry

1 Plan and conduct a simple inveshgaton
a Ask aquestion about objects organisms and evend's n the
environment
b Employ simple equipment such as hand lenses thermometers balances
etc to gather data end extend the senses.

Key Hithistory of Science N:Nature of Science P=Sciente i Soad and Personal Perspectives
T=Technology — major cotegories of the National Science Educahon Standards that have
been integrated in content areas

Note Bold face type indicates text directly from the National Science Education Standards
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The term iovestigats b defined o5 an spportunity for stedents to explrs questions asd devakp conteat knowledge by making observations

and faferonces cotlacting and Wierpreting dote and drawing teatotive conotisions threugh the use of ective lewwing siretegles

Grade 1 5

II Life Science
Unit of Study Plants

A Charactershics of Orgamsms

1 Organisms have basic needs
a Investigate and explan that plents require air water, nutrients, space
and hight to survive ond reproduce

2  Plonts have basic structures
o Identify the parts of a plant (seeds roots stems leaves, flower, and
fruit)
b Classify edible plant parts as seeds roots etc
¢ Explore and compare methods of seed dispersal.

B8 Ufe Cycles of Organisms

1 Plants have Ife cycles The detals of the life cycle are different for
different orgomsms
a Observe and communicate the growth and development of a variety of
plants from seed
b Recognize that fruits and nuts come from flowers.

C Organisms and Their Environments

1 Orgamsms can survive only in environments @ which thewr needs can be
met
a Classify plants according to their habitate
b Describe characteristics of plants that help them to survive m specific
environments

2 Al organisms couse changes in the environment where they five
a Explore and describe that living things can change the environment
b Inveshgate how natural resources can be reused and recycled to
reduce consumption. (P)

Key  HeHistory of Scrence N2Noture of Science P=Science 1n Socia) and Personal Perspectives
TxTechnology — major categortes of the National Science Educshon Standards that have
been integrated in content areas.

Note Bold face type Indicates text directly from the National Science Education Standards.
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ntast knowledge by making ohservations

and Inferances collecting cnd kterpretiog dato and drewing tentetive conclusions through the use of active inaralng sirategles

The term invextigats is deflned ag an opportually for stedents to explne questions aad devabp @

érade 1 6

III Earth Science

Umit of Study Things in the Sky
A Objects in the Sky

1  The sun moon ond stars have properhes locations and movements
that can be observed and described.
a Observe and describe the basic relationships between the stn moon
and Earth.
b Identify that the sun Is a star and is the source of heat and light for
Earth.

8 Changes in the Earth and Sky

1 The zun and moon appedr to move across the sky on a daily bans
a Observe and compare the day and the night sky
b Observe and describe changes in shadows over hme.
c. Observe and describe the phases of the moon over time looking for

patterns
IV Physical Science
Units of Study  Properties of Objects and Materials
Exploring Motion
A. Properties of Objects and Matenals
1 Objects have many observable properhes incliding size mass shape
color and temperature
o Observe describe compare and classify common phyacal properties of
matter
2  Propertics of matter can be measured umng tools such as rulers
balances and thermometers
a Measure length mass, and temperature of various materials in
nonstandard and stendard units. (U S. Customary and Metric Systems)
b Sort objects and materals based on a single attribute.

Key  HeHistory of Science N=Nature of Science P=Sciente in Socrol and Personaf Perspectives
T=Technology — major categomes of the National Scrence Education Standards that have
been integrated in content areas.

Note Bold face type indicotes text directly from the National Science Education Standards.
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f aotive lecreing strategiss

students to explone questions end develop contest knowledge by makiag observations

ond Infsroncss collacting end lnterpretlng data ound drawing testetiva cosclisions through the sce &

The term lnvestigate & defined o an opportunity for

Grade 1 7

3 Objects can be descmbed by the properties of the materwls from
which they are made and those properhes can be used to scparate or
sort a group of chiects or matemals
a. TInvestigate that some materials mix with water and others will not
b Make and separate simple mixhures.

4, Motemals can exist in different states
a Explore and desaribe characteristics of solids
b Explore and describe ¢haracteristics of liquids
¢. Identify matenals as erther sohd or liquid

B Positon and Motion of Objects

1 The positon and motion of objects can be changed by pushing and
pulling
a Inveshgate the effect of a push or a pull on the posrhion and motion of
common objects
b Explore and describe patterns of motion

Key  HsHistory of Science N:=Nature of Scienca P=Sciente i Socral and Personcl Perspectives
TzTechnology — major categories of the National Science Education Standards that have
been integrated in content areas.

Note Bold face type indicates text directly from the National Science Education Standards.
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érade 2 8

I Inguiry

Process dolls and laquiries are not an ssolated umt of mstruction and shauld be
embedded throughout the content areas  Sufety issues should be oddressed o3
dﬂnbppzmdiy eppropriate

A Process Slis

1 Observe
& Uss the senses to gather .nformation shout obyects or evente zuch as
- size shape color texture, sound posstion and change (quelitative
observat ns)

2 Cleswfy
a Compare sort, and group concrete objects according fo observable
properties.
b Arrange objecrs in sequent ol order

deveicp content knowledge by woking vbtervetions
the ute of active lsarsing stretegies

The tere lavestigate is dafised s an opportunity for studests o explors qeestioss awd
osd isferencar coliecting and Inferpreting date asd drawing tenfstive conclwslons throegh

3  Meazure
a  Use standard (U 5. custornary and metric) and ronstanda-d whole unsts
1o eatimate end measure muss length volume ond Yempercture
{quontid ative cbzervaticns)

4 Communicare
a Use drawings tobles graphs written ond ordl language ¥ describe
okbjects and explan ideas end actionn

B Iequiry

1 Plan and concact a simple mveshgaton
a.  Agk o qe.hon cbout abjects orgonmms ond events m the
R s
b, Pl Gnd candiieF- simple b ehigatied
¢ Use aimple equ pment such as hands znses thermometers bualences,
rujers ete, 1o gather data and extend the senses
4 Conmumente nvest wations ond explehations

Key eHistory of Sorence N-Nature of Suierce P=Science ia Seaal and Personsd Perspectives
TeTechnology — mejor cotegories of the Nahonal Science Educstion Standards that have
been integrated i confent areny

Note: Bbld face type indicates Yext d rectly from the Matlonai Sciemce Education Standwrda
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The term investigate is defined oz an opportunity for students to @plors quastions cod develop costent kmowisdge by making sbservetions

asd Infenences eollecting and interprating data and drawing testathve concluslons thraugh the use of active learalag stretegles

Grade 2 9

II Life Science
Unit of Study Amimals
A Charoctemstics of Organisms
1 Organisms have basic needs Ammals need air water, and food
o Identify the bosic needs of ammals inchiding shelter and INing space,
2 Organisms can surwve only in envircnments in which their needs con be
met
a Describe the relationship between animals and thew habitats.
b Group animals based on their habitats.
B8 ULfe Cycles of Orgamsms
1 Ammals have life cycles that include being born  developing into adults
reproducing ond cventually dymng
a Observe and describe the growth and development of animals
throughout thewr hfe cycles
b Investigate and understand that animals go through a series of orderly
changes In their life cycles.
c. Observe growth in enimals over time
2 Ammals closely resemble their parents
a Investigate that some anmals go through distinct stages
(metamorphosis) during therr lives while others generally resemble
thewr parents throughout their ife cycle.
b Classify animals based on their smilarties.
C Orgamsms and Their Environmentz
1 AN ammds depend on plants Some ammalé eat plants for food
Other ammals eat ammals that eat the plants
a Investigate and describe ways in which animals interact with each
other and with the environment
Key  HeHistery of Science N-Nature of Science P=Science n Social and Personal Perspectives
T=Technology — major categores of the National Science Education Standards that have
been integrated in content areas
Note Bold foce type indicates text directly from the Nahonal Scrence Educotion Standards
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by making ebservations

te explorw questionx oud develop content krowledge
tentative conclusions through the use of active leeraing stretegles

stodents

and infercucas collacting end Interpreting data and drowing

The teres investigate is defised ax an opportunity for

6rade 2 10

II1 Earth Science
Unit of Study Weather

A Changes n the Earth and Sky

1 Weather changes from day to day and over the seosons
a Define components of weather, mcluding temperature wind and
preciptation (rain sleet snow and hall)
Observe and identify weather condrhions and patterns
Create ond use symbols to represent weather conditions
Describe and sequence the seasons
Identify safety precautions to use during severe weather condrhions.

®

2 Weather can be described by measurable quannities such as
temperature wind direction and precipitation
a Measure end record temperature in both degrees Fahrenheit and
Celss.
b Measure and record precipitation
¢ Inveshgete and describe changes in wind direction and the motion of
objects due to the wind
Make simple charts and graphs of cbserved weather data.
Identify the importance of measuring end recording weat her data. (T)
Compare drought and flood condstians.
Investigate and describe how weather affects water supply and water
conservation. (P}

L - PR I -

O e Qo

IV Physical Science
Units of Study:  Changes in Matter
Magnets

A Property of Objects and Matersals

1 Objects have many observable properties
a Examine and classify common physical properties of solids hquids and
gases

2 Matenals can exist in different states — solid biqud and gas  Some
common materals such as water can be chonged from one state to
another
a Idenhfy matemals as sohd hquid and gas.

Key HeHistory of Science N:=Nature of Science PzSclence in Sociol and Personal Perspectives
TzTechnology — major categories of the National Science Education Standards that have
been integrated in content areas

Mote Beld foce type indicates text directly from the National Science Education Standards.

PLT_6208-0021
REC030812




The term investigats Is definad o3 an opportusity for stedents to xplore questions end devalep content kwowisdge by making sbsarvations
ond Infarences oollocting and Interpreting data and drawlag tentative cenclwsions through the use of active loerning strotegies

Grade 2 11

b Demonstrate and describe how water and other materials change from
one state to ancther

3 Properties of matter can be mecsured using tools such as rulers
balances and thermometers
@ Measure length mass volume ond temperature of various matertals in
standard (U S Customary and Metric Systems) units

B Magnetism

1 Mognets attract and repel each other and certan kmds of other

materials

a Inveshgate and clessify the results of magnehic forces on common
objects (metals/nonmetals)

b Demonstrate and describe how the poles of magnets attract and repel
each other

c. Glve examples of useful applications of magnets (e g., refrigerator
magnet can opener mognetized screwdriver magnetic compass) (T)

Key HeHistory of Science N:=Nature of Saience P=Science in Soadl and Personal Perspectives
T=Technology — major categories of the National Science Educahon Standards thot have
been integrated in content areas

Note Bold foce type indicates text directly from the National Science Education Standards.
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érode 3 12

I

develop contant kuowindge by making obssrvatons
he use of active lsarmag siretegles

tons theough

tesfty for sludents ta wxplore questions and

and (sferaacas cotlecting oud laterpretis data asd drawing tentatire conchs

The terse (ovestigate b defined a5 an oppor

Inquiry

Process dalls and mquirts are not an ssolated umt of mstructios and should be
embedded throughout the content areas  Safety issues should be oddressed as

developmentally appropriate
A Process Slolls

1 Observe
& Uss the senses to gather information about objects or events such as

size shape color texture scund position and changs (qualitatve
observatons).

2 Clessify
o Corpare sort and group concrets objects accordng 1o two attribdes
b Arronge obyects m sequentiof order

3 Measure
a  Use stendard (U S custorrary and metric) o estimate and measure
mase length, area, perimeter volume ond Yemperature 1o the nearest
whale unit (quentitotve observations)

4  Communwate
o Uze drowmgs tables grophs written and oral anguage to describe

obyects ond explaln ieas and actwonz,

5  Infer
a  Expiamn or mterpret on ohservation bazed on data and prior knowledye.
§  Predier
o Use prior know'edge and cbservations 1o identify and explainin
odvance what will happen.
B Inquiry

1 Plin and conduct a simple wveshigation
2 Ak o quegtion cbout chyecte organsms and events in the
environment . N
by Blan apitesntict o eimplo Triestigafion Thal Hlpreceits « far 16,
¢ Use siruple equipment and tools Yo gather data and exd end the sunses
d  Use dototo construct a reesoncble explanation
2. Communicate mvestgohoms and explanations.

Key

Note

tEHistery ot Sciente N-Moture of Scierce P=Scieace o Secial end Personcl Perspectives
TzTecknology — mager catageres of the Netonal Suence Education Standards shat hove
byen iategrnted i content areas.

Bold roxe type sndicates taxt directly from the Nationsl Scienze Education Standards.
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ond Interpreting dota and drawing tentotive conclusions through the use of active learning strategies

The towm fovestigate & defined as an opportenity for students to axplore questions ond develop contewt knowledgs by making ebswrvatioss

and Isferences collesiing

Grade 3 13

II Life Science A
Unrt of Study Habrrats and Adaptations

A Charactenstics of Orgamsms

1 Orgamsms con surwve only in habitats is which thewr needs can be
met
o. Compere and contrast the basic needs of plants and enimals.
b Select and describe an appropriste habitat for a plant or anima}

2  Eaoch plant or ommal has different structures that serve different

funchions 1n growth survival and reproduction

a. Investigate and predict how structural odoptations such as methods
of movement defense rearing young camoufiage ond mimicry function
to allow animals to respond to life needs

b Recognize bones jomts and muscles in the arms and legs of the human
body as structural edaptations responsible for movement

¢ Inveshgate and predict how physicat odaptations such as seed
dispersal scent color of flower and tropism (light and gravity)
function to allow plant s to respond to life needs.

B Lfe Cycles of Orgomsms

1 Many charactenshes of an orgamsm are inherted from the parents of
the ongamsm but other chorectenstics result from aon indindual 3
mteractions with the emvnronment
a Compare and describe growth of bving things based on observations
and measurements over tme including stages of development and life.
b Record and describe the growth and development of spearfic plant o
animal over time. -

C Orgamsme and Their Envroaments

1 Al animadls depend on plants
a Inveshgate and predict ways hving things will interact with eoch other
and the environment
b Interpret the nterdependency of plants and animals within & food
chain by defining the following producer, consumer decomposer
hearbivore carmivore omnivore predator and prey

Key  HeHistory of Science N:Nature of Science P=Scrence in Social and Personal Perspectives,
=Technology — major categomes of the National Science Education Standards that have
been integrated in content areas.

Note Bold face type indicates text directly from the Natona! Science Education Standards.
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learning strategies

The term lovestgata is defined as an opportuaity for studexts to explore questions and develop contewt keowledge by waking obsavations

and Inferences collecting and lnterprating dete ard drawing tentative conclucient through the use of ective

6rade 3 14

2  When the envircnment changes some plants and ammals survive and

reprocuce ard others die or move to new locahions

a Describe how habrtats and organisms change over time due to meny
influences (effects of naturdl forces wind ran water ar sunlight,
and temperature)

b Research and descrbe how habrtats are managed and species are
monitored in South Corclina (P)

¢ Investigate and describe behavioral edaptations, such as hibernation
migration, and dormancy that allow living things to respond to seasonal
conditions.

d Investigate and describe that aquatic and terrestrial habitats support
a diversrty of plants and anmmals that share lmtted resources.

¢ Investigote communicate and debate that natural events natural
resources and human influences can affect the survival/extinction of a
specles. (P)

f Determine how humans impact netural resources (renewable and
nonrenewable) {P)

IIT Earth Science
Unit of Study Earth Materials

A. Properties of Earth Matenals

1 The varmed earth matemals have different physical propertes and

uses

a Describe earth materials (rocks minerals water sail and fossils) by
theiwr physical properties

b State similarties and differences among garth materals.

c. Classify similar earth materils (e g. types of rocks/soils) according to
their physical properties.

d Recognize that rock cloy silt sand and humus ere components of
soils

e Describe and show that solls are layered (topsail subsoll and bedrock).

f 1denhfy that soil provides support and nutrients for plant growth.

g Observe and describe the unique physical charocteristics of a variety
of rock types.

h Give examples of how humans cbtain end use earth materials as
resources (P T)

L Explan how fossile provide evidence ebout prehistoric bfe and
environments.

} Explore cereers in earth science. (N)

Key HeHistory of Science N Nature of Science PzScience i Social and Personal Perspectives
T=Technology — major categomes of the National Science Education Standards that have
been sntegrated i content areas

Note Bold face type indicates text directly from the National Science Educotion Standards.
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dedge by moking observotions

ha ute of aotive learning strategiex

L

ry

The term investigate s defined ar an opportunity for stedents to explore questons ond

and inferencos collesting and interprating dota oud dnawang tentetive concluzions through ¢

6rade 3 15

2  The sun prowides the heat necessary fo mantan the temperature of
the Earth
a Compare the effects of heat from the sun on various earth
materls (rocks soils and water).

B Chaonges in the Earth

1  The surfoce of the Earth changes

a Describe surface features of the Earth {mountans hills valleys
plateaus plains oceans lakes and mvers).

b. Construct and interpret models that tlustrate feotures of the Earth.

c. Compare some changes m the Earth's surfoce that are due to slow
processes such s erosion and weathering with some changes that are
due to rapid processes such aslandshdes volcanic eruphions and
earthquakes

d Infer how human behavior such as farming mining, and construction
changes the Earths surface P N)

e Predict and explain the consequences of natural events such as fire
flood drought eresion earthquake and volcanic eruption. (P)

f Explore how technologies are used to help predict some natural events.

m

IV Physical Science
Units of Study-  Heat and Changes of Matter
Machines and Mation

A. Property of Objects and Materials

1 Some common matemals such as water can be changed from one

state 1o another by heating or cooling

a Recognize and explore how matter can be changed in form (solid liquid
and gas) through processes such as condensation evaporation meltmng
boiling freezing and sublimation (solid to gas such as dry ice) and
aopply these processes to real world examples

b Measure record and graph the temperature (Celsius and Fohrenhedt)
of matter as it 1s heated and cooled

c. Inveshgate the unique properties of water (expansion and contraction)
as 1t 1s heated and cooled

d Compare the unique properties of water with other substances os they
are heated and cooled.

Key Helistory of Science N:Nature of Saence P=Science in Social and Personal Perspectives
TeTechnology — major cctegories of the Natronal Science Education Stondards that have
been integrated in content areas

Note Beld face type indicates text directly from the Nahonal Science Education Standards
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The term lavestigate i defined ar an opportuity for stedents to explore questions and deveiop content knowledge by moking observatieas

and inferomces collesting ond Interpreting data ond drowing tentetive conclusions throagh the ese of sotive learning strategles

6rade 3 16

2 Heat con be produced i many ways such as burming and rubbmg or
mixng one substance with another  Heat can move from one object to
another by conduction
a Explore and identrfy things that produce heat
b Explore and describe how heat moves from one object to another
c. Investigate and describe how heat travels by direct contact
{conduction) so that a warmer object can warm a cooler object

d Investigate and deseribe what materiols can be used to prevent heat
from moving from one cbject to enother such as insulators end apply
to real world examples.

e Describe ways to stop @ fire from burning )

B Posmtion and Motion of Objects

1 Tthoahonondmﬁonofobjccﬂcnnbechmedbypushngor
pulling The size of the change 1s related to the streagth of the push
or pull
a Inveshgate and describe push and pull involved m smple machines.

b Identify and describe simple machines such os lever pulley wheel and
axte and Inclined plane and apply their uses toreal world situations
m

¢ Demonstrate how bones josrts and muscles are responsible for human
movement and work as levers

d Observe and idenhify examples of simple machmes found in the school
playground home and work environment (P)

e Observe the motion of simple machines m toys and in playground
act mities

£ Infer how simple machines developed as o result of human needs and

exploration. {T)

Note

HeHistory of Science N=Nature of Science P=Science i Soclal and Personal Perspectives
TeTechnology — major categomes of the National Science Education Standards that have
been integrated in content areas.

Bold foce type wndicates text directly from the Natienal Science Education Standards.
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ive learning strefogiss

stedunte te sxplore quastions and develop content knowledge by moking obtwnvetions

and isferesces collecting and Isterpretmg data and drowlsg festetive eoncissions through the use of act

The term lnvestigate is defined a5 an cppertenity for

Erode 4 17

I Inqiry

Process dulls and mquirmes are wot an isoleted umt of instruction and should be
eabedded throughout the content ereas  Safety sxmues should be cddressed ag

developmentally opproprate /
A Process Shalls

1 Observe
a  Use the senses and simple tools to eather mformation about objects o
events such as se shope color texture sound, posstion and change
{qualrtotwe cbheervetions)

2 Clazsify
a Comwpore sort and group concrete objects aceording to Ywo afttributes
b Arrcnge ohjects i sequentiol order

3 Meamure
a Use standard (U 5 customary and metric) to estimate and measurs
mass, length ares peririzter volume and temperaturs $o the nearest
whole unst (quantitative obzemations)

4  Communicate
a Use drowngs tebles graphs writien and oral longuags to deseribe
ohjectz and explam ideas and octions

3  Infer
o Explam or mterpret an observation besed on date end prior knowledge
b Discrmmare bedween dbservations and inferencex

6  Predicy
a  Use grioe kncwiedge and cbservahions to wdentify and explaln in
advance what wilt happen.
b. Discrminate between inferences and predictions.

8 Inquiry

1 Plan ond conduct a smple mveshigation
a Ak aquestion cbout objects orgamsms and events m the
environment
b Plagind fordubtiaiinle niditigalion tHa¥ Feprademid s furirent
¢ Select and use appropriate equipment and tooks to gather data and
extend the sensea

Xey $EeHistory of Science N-Nature of Science P=Saiece Ssuial and Personal Perspoctiy
FaTechankgy — mager rotegories of the Nutronal Science Education Standords tbat have
been Integmaied w content arees

Note Beld foze typeinduates text dirccdly from the Mational Stience Educotion Standards.
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The terc lovestigate is defined as a» opportunity for studests fo explere questions and develop content koowledgs by making observatiens

ond inferences eollaoting end Interpreting date end drawing tentative concluslons through the use of active lsarwing sirategles

6rade 4 18

d Use data to construct a reasondble explanation
e Commumcate investigations and cxplmnﬂms

IT Life Science
Unit of Study Organisms and Their Environiment

A Charactenstics of Orgamsms

1 Orgamisms have basic meeds and can sumnve only in emaronments n
which their needs can be met The world has many different
environments and dishinet environmenmts support the life of different
types of orgamsms
a Identify the characteristics of different envircnments, such as
forests wetlands grasslands deserts and in polar temperate ond
tropical regions.

b Describe the diversity of hfe forms (vertebrate and invertebrate
animals and plants) supported by each environment

¢ Inveshgate the relationships between the basic needs of different
organisms and whether or not a particular environment meets those
needs

2 Orgamisms have senses that help them detect mternal and external

oues

a  Analyze specific behaviors influenced by internal cues (e g hunger
and thirst)

b Analyze specific behaviors mfluenced by external cues m the
environment (¢ g temperature light and precipttation).

¢. Describe how animal sensory organs (including human eye and ear)
detect exteral cues. (P)

3 Many charactenshcs of an orgamsm are inherited from the parents of
the orgemsm but other charactenstics result from an individual's
nterachons with the environment
a Identify and describe characteristics and behaviors that ere mherited

(e.g. color of flowers and animal instincts)

b Idenhfy end describe characterstics and learned behaviors that
encble arganisms to survive in ther environment (€ g bear learning to
fish)

¢ Distingulsh major groups of crganisms based on sigmficant
characteristics (eg body covering number of legs body parts type
of skeleton)

Key HeHistory of Saence N:Nature of Science P=Science in Secial and Personal Perspectives
TeTechnology — major categormes of the Nahonal Science Education Standards that have
been integrated in content areos

Note Beld face type indicates text directly from the National Science Education Standards
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The tarm invextigats is defined a5 un cpportunity for studeats 1o eplore questloss and develsp costext ksewiedge by making ebservations

hrough the use of ective lsarulng strotegles

and Inforoncer ocoflecting oed interpreting data end drawing testotive cosclusions 1

6rade 4 19

B  Orgasmisms and Ther Esvroaments

L An organism s patterns of behavior are related to the nature of that
orgamism s esvironment ischiding the lands and the mumbers of other
orgamsms present the avalability of food and resources, and the
physical charactenstics of the environment
o Describe how anmals behave and interact within groups (e.9. schooks

flocks packs hives and herds)
b Describe how animals behave and interact within their environment
(Iving and nonliving)

2 All organisms cause changes n the environment where they live
a Describe how orgenisms may benefit their environment (e g
earthworms mprove the quality of soil birds disperse seeds)
b Describe how organisms may harm their environment (e g locusts
destroy crops red tides reduce oxygen levels in the ocean)

3 Humans change environments m ways that can be erther beneficial or

detrimental for themselves and other organisms

a Describe changes in the environment caused by humans (H)

b Infer the impact of egricultural technology {e g ar/land/ water
polistion and improved crop yield) on society and the environment M

¢. Infer theimpact of industrial technologies (e 9 awr/land/water
poliution and improved standard of living) on society and the
environment (T)

d Relate how human population growth changes the environment (F)

III Earth Science

Unrts of Study  Sky Patterns
Weather and Climate

A. Objects i the Sky

1 The sun moon and stars and planets asteroids and comets all have
properties locations and movements that can be observed and
descnbed
a  Statethat thesun produces s own hight while the moon reflects light
from the sun

b Describe the positional relationship between the Earth and the moon
and their positional relahanship to the sun

c. Observe and record phase changes of the moon over time.

Note

HrHistory of Science N=Noture of Science P=Science in Social and Personal Perspectives
T=Technology — major categores of the Nahonal Science Education Standords that have
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d Observe and recogmze the location and apparent movement of
constellations throughout the seasons

e Compare the properties locations, and movements of the Earth with
other planets

f Research and describe the historical/cultural significance of
astronomy such as navigation and exploration ® H T N)

g Explore and entify careers in spoce sclence. (P)

2 Objects in the sky have patterns of movement The mm for example
appears to move across the sky m the same way every day but its
path changes slowly over the seasons
@ Model and desaribe how the Earth s rotation on its axs produces day
and night

b Model and describe how the tilt of the Earth on its axis end its
revolution arcund the sun produce sessonal changes.

e. Describe how sunrise/sunset patterns change over time.

d Inveshgate describe and predict the sun’s apparent movement
rekated to the shadows of objects throughout the day

e Identify safe ways to cbserve the sun.

f Research and compare the technology humans have used to measure

time throughout history (T H)
B  Changes s the Earth and Sky

| Weather changes from day to day and over the seasons

a Observe daily and seesonal weather patterns.

b Describe how clouds form.

¢ Record and identify various cloud formations (such as, cirrus stratus
and cumufus)

d Predict weather based on observations

e Research and deseribe severe weather phenomena technologicd
advances and related safety concerns. (F P)

2. Weather con be described by measurable quantthes such os
temperature wind direction speed and precipitation
a Measure and collect daily weather data using meteorological tools
(such as Fahrenheit/Celsws thermometer barometer wedther vane
anemometer, and rain gauge)
b Interpret weather data from a vanety of sources.

Key HeHistory of Science N:=Nature of Science P=Science in Social and Personal Perspectives
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IV Physical Science
Units of Study  Electricrity and Magnetism
Light and Sound

A Ught ond Scund

1 Sound i3 produced by vibrating objects

a Observe end describe sounds (a form of energy) produced by vibrating
chjects

b Investigate ond exammne how various media (sohds liquids and gases)
transnrt sound

¢ Research and desanbe the development and use of communication
tools (e g. the Morse code, telephone sonar musical mshruments) (T)

d Plan design and create a communication tool. (T)

2 The picch of the sound can be vaned by changing the rate of

wibration

a Inveshgate and compare the different prtches of sound produced by
changing the size tension or amount of the vibratng material

b Compare different types of sounds based on characteristics such as
pitch and volume

¢. Describe how the human ear receves and transamits sound from the
environment

3 Light travels in a straight line until it sirikes an object

a. Observe and demonsirate that ight waves travel in a straight hine

b Investigate and examme how hight waves travel through various media
(sohds hquids and gases).

¢. Inveshgate and describe ways that hght con be reflected refracted
or absorbed by an object

d Describe how the human eye receives and tronsmits light from the
environment

e Research mvestigate and describe the development and use of opfical
tools such as eyeglasses magnifyinglens prisms endmirors. (T H

N
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B8  Electriaity and Mognetism

1  Electnoty i circuits can produce fight heat, sound and moagnehe

effect

a Recognize that eleciricity is a form of energy and can produce light
and heat

b Demonstrate and distinguish between static and current electricty

¢. Describe and Hlustrate with symbols the parts of an electrical circurt

d Predict and test various mat ermals to identify conductors and
insulators

e Distinguish between open and closed circuits.

f Distinguish between parallel/series circuits and their everyday uses

g. Describe how humans use electricity (P)

h Discuss the safe use of electricty (P)

2 Magnets attract and repel each other and certan kinds of other
materals
Distinguish ond describe objects that are magnetic and nonmognetic
b Investigate and describe the properties of different mognets.
¢ Observe and descnibe the magnetic fields of various types of magnets
d Distingwish the lines of force between like and unlike poles
e Define electromagnetism -
f Analyze the factors that influence the strength of an electromagnet
g Apply electromagnehsm to real world situations. (T P}
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I Inqury

Process salls and iquimes are not an isolsted um? of instruction and should bé
embedded throughout the content areas Safety ssues should be oddressed as
dsvelopmentally opproprate

A Process Skifls

1  Observe
o Use the senses and simple tools to gather information about objects o
events such as size shape color texture sound position and change
(qualtgtive observat ions)

2 QOossfy
a Compare sart and group concrete objects according to two attributes.
b Arronge cbjects m sequential order

3 Measure
a Use standard (U 5. customary and metric) to estimate and measure
mass length area permeter volume and tempercture to the nearest
whole unit (quantitative observations)

4  Commumicate
a Use drawmngs tables graphs written and oral language to describe
objects and explain 1deas and actions.

5  Infer
a Explain or mterpret an observation based on data and prior knowledge,
b. Discriminate between dbservations and inferences.

6  Predict
a Use prior knowledge and observations to identify and explain n
advance what will happen.
b Discriminate between inferences and predictions.

7 Hypothesze
a Devise a statement of assumption based on cbservations experiences
and research that cen be supparted or refuted through
experiment ation

Key HcHistory of Science N-Nature of Science P=Science 1n Secial and Personal Perspectives
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8  Define vanables
o Identify independent (manipulated) dependent (responding) end
controlled variables m an expermnent

B Imqury

1 Plan and concuct o simple veshigaton

a Idenhfy questions that con be answered through scientific
investgations.

b Design and conduct a saient ific investigation

¢ Use appropriate tools and techniquesto gather andlyze ond interpret
data

d Develop descriptions explanations predictions end modelsusing
evidence

e Use mathematical thinking in all espects of scientific inquiry

$§ Communicate outcomes and explanations.

C. Abhties Necessary to Do Technological Design
1 Identify appropnate problems for technological design

a Identify aspecific need for a product
b Determine whether the product will meet that identified need

2  Design a soluhon or product

a Compare and contrast different proposals using selected criteria {eg
cost time trade-off and matemals needed)
b Communicete idcas with drawmgs and simple models.

II Life Science
Units of Study  Cells and Systems
Ecosystems (Aquatic/Terrestrial)

A Structure and Funchon m Living Systems

1 ARl orgamsms are composed of cells the fundamental unt of Gfe
Most orgamsms are single cells Other orgonsms ncluding humans
are muincelular
a Recogmize that anmals and plants are made of celle.

b Observe identify and distinguish among plant and amimal cell parts
nucleus cytoplasm vacuole cell membrone cell wall and chioroplasts.
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2  The humaen orgamsm has systems for respiration and cwrculaton

These systems interact with each other

a Lobel the parts ond distinguish among the functions of the major
organs of the respiratory system including nose/mouth larynx
trachea bronchi alveol lungs diaphragm

b Ldbel the parts and distinguish among the function of the major organs
of the circulatory system including heart arteries veins capillaries
and blood cells.

¢ Describe how the respiratory and cwculatory systems work together
to carry gases to and from the body

3 Disease 15 a breakdown m structures or funchons of an orgamsm
Some discases are the result of mtrmsic falires of the system
{respiratory and circulatory)

a Identfy common diseases associated with the respiratory system
caused by wiruses (such as colds influenza) diseases caused by
bacteria (such as pneumoma ond tuberculosis), and diseases caused by
substances such os tobaceo (P)

b Iderhfy common intrinsic diseases and disorders associated with the
respiratory system such os asthmo and with the circulatory system
such as leukerma sickle cell and heart disease

B Populations and Ecosystems

1 A population consists of all indivicals of a species that ocour together
at a gven place and time Al populstions bve together and the
physical factors with which they mteract compose an ecosystem
a. Define a population
b Inveshgate and understand how plants and dnimals th

aquatic/terrestriol ecosystems Interact with one another and with the
noniwving environment

2  Populations of orgamsms can be categorzed by the fusction they serve
in on ecosystem Plants ond some microorgenisms are producers--they
make thar own food Al animds ncluding humons are consumers
which obtan food by eating other orgamsms  Decomposers primanly
boctera and fungr are consumers that use waste matends and dead
orgomsms for food.

o Distinguish among the roles organlzms serve in a food web (producers
decemposers consumers prey ond predators).
b Describe an organism by its niche in an ecosystem.

Key HeHistory of Science N-Nature of Science P=Science in Social and Personcl Perspechives
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3 For ecosystems the major source of emergy 13 sunlight  Emergy
cnterng ecosystems as sunbght s used by producers through
photosynthesis

a

b

Recognize that energy passes from organism to orgamism in food webs.
Diagram how energy flows through food webs

4 The number of orgenismz an ecosystem can suppor? depends on the
resources available

a

g

Identify and investigate the chiotic foctors in an ecosystem such as
quantity of light ar and water range of temperature salintty, water
pressure and soil composition.

Identify ond investigate the biotic factors m an ecosystem

Describe the effect of miting factors such as food water space and
shelter on a population

Evaluate the impact of the environment on populations of orgonistns
Drow conclusions about the influence of human octivity on ecosystems
®)

Discuss ways o mmmize the negative impact of
technology/industralization on ecosystems and to maximize the
posttive impect ()

Explore and identify career opportunities in naturdl resource/
environmental/marine science (P)

III1 Earth Science
Unit of Study Changes in the Earth s Surface Landforms and Oceans

A Structure of the Earth System

1 Land forms are the result of a combmation of constructive and
destructive forces

a

b

c

W w6 O

Define constructve forces which include crustal deformation (folding
and faulting) volcanic eruptians and deposttion of sediment

Describe how landforms are created as a result of constructive forces
Locate and describe the charactenstics of South Carolina landform
regions such as Blue Ridge Piedmont Sendhills Coastal Plains and
Coastal Zone

Model how constructive forces change the surface of the Earth.
Define destructive forces which Include weathering and erosion.
Describe how landforms change os a result of destructive forees.
Model how destructve forces change the surface of the Earth.
Investigate and describe how the Earths surface s constantly
changing by weathermg erosion deposition and human impact (F)
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L Identify technological advances developed as a result of major
geological events such as earthquakes (T)

J Infer how waves currents hides and storms affect the geological
features of the ocean shore zone (e g beaches barrier islands inlets
estuaries and harbors etc.)

k. Discuss safety concerns associated with major geclogical everts. ®

2. The ocean floor 13 a part of the Earth's lithosphere  Lithosphermc

plates on the oceen floor move

a Identify that the lithosphere includes the crust and parts of the
upper mantle ond is broken into large sections known as plates

b  Recogmze how plate movement produces volcanoes earthquakes ond

mountains on the ocean floor

¢ Identify and create a model of the geological features of the oceen
floor (conhnental shelf/rmse/slope mid-Atlanhic ridges rrfts and
trenches)

3 Water which covers the majomty of the Earth s surface crculates
through the crust oceans and atmosphere what 13 known as the
"water cycle "

o Diagram lobel and describe evaporation condensatron and
precipitation as components of the water cycle
b Explon how the water cycle affects the sdlinty of the oceans water

4  6Granity i the force that explams the phenomena of the nides
a Describe the relationship of the positions of the sun and the moon on
the ocean s hides.

IV  Physical Science
Units of Study  Mixtures and Solutions
Forces Motion and Design

A Propertres of Matter

1 A mxture of substances often can be separated mto the omginal

substances using one or more of the charactenshc properties

a Distinguich between a mixture and a solution recognizing that a
solution is one type of a mixture.

b Create and classify mixtures made of two or more substances (sohd-

solid sohd-hquid and liquid-hiqud).

¢ Identify the potential dangers associated with using some mixdures

and solytions such os bleach ammonia chrasive powders etc (F)
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d  Design an Investigation to separate (filiration sifting mognetism
evaporation end flotation) mixtures based on their different
properties

¢ Inveshigate the effect of temperature changes on the solubility of ¢
substance.

2 Solubifity i one charactenshc property of a substance

a. Distinguish various solids (e g comstarch sugar salt baking powder
and flour) based on dbserved solubilty in water
Oistinguish between solvent and solute

¢ Inveshoate the effect of shirring shaking, and crushing on the rate of
dissolving of solutes

d Explan the difference between diluted and concentrated solutions.

e Idenhfy safety concerns on the lebels of common household solutions

f Research and Wdentify common pollutants and their sources and infer
thew mpaet os they relate to water quality since water is the
unwversal solvent (P N)

B Motwons and Forces

ere questuns and davalep csstent kuowiedga by making observatisss
ve learwing strategles

ive concluions through the wse of oot

1 The motwn of an object can be descnbed by 11s position direction of

mohon and speed

a Inveshgate and deseribe the relative poustions and movements of
objects using pomts of reference

b Record and graph m metric units the distance vs tme of moving
objects

¢ Inveshigafe the varicbles that affect speed (e g ramp height/length/
surface and mass of object)

2 Ifmm?hmoufaummmobja?nbngomh'hn then
the forces will remnforce or cancel one ancther
a Distinguish among gravity friction mognetism draeg hift and thrust
b Investigate and describe how forces affect the motion of objects
¢ Anclyze adevice with parts that move and determine the purpose of
each moving part and the overall purpese of the device
d Design and construct a device that moves (T)

and {sferances oollecting and interpreting data and drawing tontat

The term lwvestigate & dafined ax aw opportunity for students to

Key HeHistory of Science N Nature of Science P=Science in Seclal and Personal Perspeciives
T=Technology — major cotegories of the Natianal Science Education Standards that have
been mtegrated m content areas.

Mote: Bold foce typendicotes text directly from the Nahonal Science Education Standerds

PLT_6208-0039
REC030830




by weking observatiess

axplere questlons aud devalsp coutent knowiedge
Ivs concluslons fhrough the use of active learaisg stretegles

Ing date and drawing testat

is defisad as av opportunity for students te

and {sferences collecting and interpret

The tera lavestizate

Grade 6 2

I Inquwy
A. Abilsties Necessary to do Scientific Toquiry
1 Identify process skills that con be used in scienhific inveshigahons

o Observe
L Observe patterns of objects and events
2. Distinguish between qualitative and quantrtatve observations

b Closufy
1. Armange data in sequential arder
2  Use sclentific (e g field quides cherts periodic tables ete Y and
dichotomous keys for classification

¢  Measure
1 Select and use appropricte tools (e.g metric ruler greduated
cylmder thermometer balances spring scales stopwatches) ¢nd
units (e g meter Iter Celsus gram Newton second) to measure
10 the unit required in a parhicular situation
2 Select and use appropriate metric prefixes to include mith- cenhi-
ond kilo-

d Infer
1 Make mferences based on cbservations.

¢ Predict
L pPredict the resshs of actions based on pattems in data and
experiences.

2 Desgn and conduct a saienhfic investigahon

o Recognize potential hazards withm a scientific invest gation and
practice appropriate safety procedures

b Pose questions and problems to be inveshigated

¢ Obtain scientific information from a variety of sources (such as
Intermet electronic encyclopedias journals community resources
etc.)

d Dishinguish and operationally define independent (manipulated) and
dependent (responding) variables.

e. Mampulate one varwble over time with repeated trials ond controlled
conditiens.
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§ Collect and record data using appropriate metric measurements
g Organze data i tables and graphs.
h Analyze data to construct explanations and draw conclusions.

3 Use approprate tools and techmques to gather andlyze and interpret
data

a Select and use appropriate tools and technology (such as caleulators
computers probes thermometers balances spring scales
microscopes binoculars and hand lenses) to perform tests collect
data,and display date

b Analyze and interpret data using computer hardware and software
designed for these purposes.

4  Develop descriptions  explanahons predictions and models using
evrdence

a Discrimmnate among observations inferences and predictions
b Construct and/or use models to carry out/support scient ific
investigations

%  Thnk cnhcally and logically 1o make relationships between ewdence
and explanations

a Review and summarize data to show cause-effect relationships n
experiments

b State explanations in terms of ndependent (manipulated) and
dependent (responding) varables.

¢ State hypotheses in ways that mclude the mdependent (manipulated)
and dependent (responding) variables

6 Recognze and undlyze clternative explanahons and predichons

a  Analyze different ieas and explanations to consider olfernative ideas.
b Accept the skepticism of others os part of the scientific process (N)

7  Communicate scientific procedures and explonations

a. Use drowings and written and oral e>pression to communicate
information.

b Credte drawings diagrams charts tdbles and grophs to communicate
data

Xey  HeMistory of Serence N=Nature of Science P=Science in Secial and Personal Perspectives
T=Technology — mayor categores of the Netional Science Education Standards that have
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c. Interpret and describe patterns of data on drawings disgrams charts
tables grophs and maps
d Crecte and/or use scientific models to communicate information

8 Use mathemahcs m oll aspects of scieatific inquiry

a  Use mathematics to gather organjze end present dsta

b Use mathematics to structure convincing explanations,
\

B Abilihes Necessary to Do Techsokgical Denign
1. Identify oppropnate problems for technological design

a. Idenhfy a specrfic need for a product
b Determine whether the product will meet the identified need.

2  Dengn a soluhon or product
a Compare and contrast different propesals using selected criterta {eg

cost time trade-off and materials needed).
b Commumcate ideas with drewings and senple models.

3  Implement a proposed design

a Select surtcble tools and techniques 1o ensure adequate accuracy
b Organize materials devise a plan and work collaborat ively where

appropriate
4  Evaluate completed technological demigns or products
a  Measure the quality of the product based on the origmal purpose or
need and the degree to which it meets the needs of the users.
b Suggest mprovements and try proposed modifications to the design
5  Communiate the process of technological design

a Identify the four stages of problem solving. problem ident fication
solution design implementation ond evaluation.
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¢ Understandings about Scrence and Technology

1 Saentfic inqury and technological design have smilarvhes and
differences

a Compare and contrast scientific nquiry and technclogica design

2 Many different peopie n different cultures hove mede and contimie 10
make conmtrbutions to sience and technology

o Describe examples of contributions people have made to science and
technology (H N)

3  Science and technology are reciprocal
a. Explain how science and technology are ezsential to each other (T)
4 Perfectly designed soluhons do not exist
a Discuss factors that offect product design and ahter the ariginat

design (1)
b Diseuss risk versus benefit factors in product design (P}

5 Technolopscal designs have coastraints.

a Describe examples of constrgints on technological designs  (T)
b Explon why constramts on technological deeign are unavoidable (T N

6 Technological  solutions  have mntended benefits aond umntended
consequences
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II Life Science
Unit of Study Fungi and Plants

A Structure and Funchon m Fungy and Plant Systems

1 Important levels of orgamzahon for structure and function include
cells and whole orgamsms  All orgamsms are composed of cells — the
fundamental unit of Life

o Idenhfy and explan the function of plant cell parts (e 9 vacuoles
nucleus cytoplasm cell membrane cell wall and chiloroplosts)

b Distinguish between and illustrate plant and animal cells (e.g. coll wall
chloroplasts, and nucleus)

¢ Describe thebasic characterstics of two of the kingdoms of
orgamsms--fungl and plonts.

d Compare and controst three forms of fungi (mushrooms yeasts and
molds)

e. Compare and contrast vascular and nonvescular plants flowering and
non-flowering plants and deciduous and coniferous trees

2 Some direases are the result of damage by nfection by other
organisms

o Describe the helpful and harmful effects of some fungi on other
organisms (e.g athlete s foot and ringworm in humans rust in plants

pemcitin) @)
B Plant Reproduchion and Heredity

1 Reproduction 13 o charactrerishc of all living systems because mo
indndual orgamsm lives forever reproduction 3 essentid to the
contmuation of every species  Some organisms reproduce asexually
Other orgamsms reproduce sexually

a Describe asexaal reproduction processes In plants ond fungl (eg
vegetative propagation in stems roots and feaves of plants budding in
yeasts: frurting bodles in fung)

Identify the process of cell dmision as ase>aial reproduct ion.

¢ Identify where sexual spores are produced on mushrooms and explain

how the spores are dispersed.
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r'4 Phundunmumdly—?hseggondspemmpmdmdm
the flowers of flowering plants

a Observe drow and label the parts of a flower ond examine their
functicns in sexaal reproduct ion.

b Describe the impartance of wind water or insects 1o the polimation
process and the adaptations of flowering plants o ensure pollnation

c. Discuss the negative mpacts of pesticides on+the pollknation process

P

3 Anegg and sperm umte to begia the development of a new individud

@ Trace the path of the sperm cells to the egg cell in the ovary of a
flower to produce a seed

b Analyze the structures and functions of parts of a seed in the
formation of a plant

¢ Investigate and describe the conditions necessary for the germination
of seeds.

d Analyze the structures and functions of fruits in the reproduchon of
seed plants

C Regulation and Behavior

1 Al onganisms must be able to obtam and use resources, grow
reproduce ond mantan steble wnternal conditions while hving m a
constantly changing external emnironment

a Describe the most effective conditions for the growth of fung) ond
ther adoptations to those condrtione.

b Describe how green plarts absorb energy from the sun and transform
it into stored chemical energy using the terms |::I'u'no.f.y|'vﬂ'|esis~
chlorophyll water carbon dioxide oxygen ond sugor

¢ Describe how plants break down sugar to release stared chemical
energy through respiration

d Explan the importance of green plants to the survival of other
erganisms in the environment

e Relate the structures of roots stems and leaves to their functions in
plants.

§f Observe draw and anclyze the structure and function of xylem and
phloem tissues in roots and stems of vascular plants.

g Identify guord cells and explam their function i the operation of
stomata (tronsplration)

Key  HsHistory of Science N-Noture of Saence R=Science in Sccial and Personal Perspectives
T2Technology — major cotegories of the National Science Education Standards that have
been integrated in content arcas
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h Examme why stomata in most plants are closed at night and open
during the day

2  Behavior 12 one kind of response an grgamsm can meke to an mternd
or envirormental stimulus

a Define tropisms in plants
b Apply tropisms in plants in response to specific stimuh (eg , hght
gravity touch and water) o real world situations.

3 An orgamsm s behawor evolves through adaptatios to i3 enwronment

o Explam the mportance of fung os decomposers end their adaptations
to that role

b Compere and contrust the major characterishics of land biomes (e g
Tropical rainforests Temperate rainforests deserts tundra
comferous forests/taiga and deciduous forests).

c. Dishinguish adaptations of varous plants to survive and reproduce in
different biomes.

Unit of Study Muscular and Skeletal Systems

D Structure and Function in Muscular and Skeletal Systems
1 The human orgamsm has muscular and skeleral systems for movement
a llusirate the parts and describe the functions of the skeletal and
muscular systems mcluding bones muscles higaments Joints and

tendons

2 Disease is a bredkdown in structures or functions of an organism
Some dscazes are the result of mtrnsic falures of the system

o. Iderhfy the diseases of the muscular and skeletal systems that are
the result of intrnsic factors (e g muscular dystrophy and arthrifis)

Key  HeMistory of Science N=Nature of Science P=Science in Socicl and Personal Perspectives
T-Technology — major categories of the Nationa! Science Education Standards that have
been integrated in content arens
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IIT Eorth Science
Unit of Study Energy Transfer inthe Atmosphere

A Structure of the Earth System

4 Water which covers the majorsty of the Earths surface circulates
through the trust oceans ond armosphere i what 13 known os the
“water cycle © Water evaporates from the Earths surface nses and
codls as it moves to hgher clevations condenses as ran or snow and
falls to the surface where 1t collects in lakes oceans toil and rocks
underground

o Identfy, nvestigate and explain the processes of condensation
evaporation precipitation and runoff using ¢ model or dagram.

b Relate the occurrence of water in the Earths crust oceans and
atmosphere to the water cycle processes

¢.  Anslyze why precipitation occurs in the form of ran sleet hail or
snow

2 Water 13 a solvent  As it passes through the water cycle 1t dissolves
mmerals and gases and carmes them to the oceans

a Classify different substances based on their solubility m water

b Infer the cffects of water on the weathermg of the Earths surface n
terms of solubildy

¢. Describe how mmnerals (and salts) accumulate in lakes and oceans
[Concept has been taught at a previous grade level]

d Explam how acid ran forms from gases (carbon dioxide sulfur and
nitrogen cxides from burning fossil fuels) dissolved in the water in the
atmosphere.

3 The atmosphere is a mixiure of mtroger oxygen, ond trace gases
that include water vopor

a Iderhify the gos composrtion of the atmosphere
b Operationally defne humidity and relative humidity and relate these to
weather conditions

Key Hellistory of Science N:=Nature of Science P=Science 1 Sccial and Personal Perspectives
TzTechnology — major categormes of the Nanenal Science Education Standards that have
been integrated i conient oreos.

Note Beld face type ndicates text directly from the National Science Education Standards

PLT_6208-0047
REC030838
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6rade 6

4 The atmosphere has different propernes at different elevations

a

Compare ond controst the physical characterishics of the different
layers of the atmosphere (e 9. troposphere stratosphere
mesosphere thermosphere exosphere)

Relate the charactenstics of the layers of the atmosphere (e g.
tempersture pressure composition of gases) to different altitudes.
Explaim the effect of ar pressure at different elevations (e g
effects on cooking, on cur ears popping)

8  COauds formed by the condensation of water vapor, affect weather
and ciimate

N op

Demonstrate and explain the farmation of clouds.

Classify shapes and types of clouds according to elevation

Relate cloud types to weather events and pattems

Use weather maps Internet sites with satellte mages and other
weather data to identify and predict weather conditions.

6  Global patterns of atmospheric movement imfluence tocal weather

Relate heat transfer to the movement of ar masses high and low
pressure areas and fronts inthe atmosphere.

Compare characteristics and locations of global wind patterns(e g
trade winds and the jet stream), and give examples of how t hese globel
pattems can affect bocal weather

Describe how satellites and computers provide infarmation on local ond
worldwide weather patterns (T)

7  Oceaas have o major effect on climate because water m the oceans
holds a large amount of heat

a

b

Relate heat transfer to the circulation of ocean ¢urrents.

Compare the characteristics of the Gulf Stream with other large
ocean currents and their effects on climate in Eostern North Americo
and Western Europe

Infer why air temperatures cre more moderate i areas near large
bodies of water

Describe where hurricanes form and thewr movement across the
oceans.

Describe what happens when hurricanes move over land

Note

teHistory of Science N-Nature of Saience p=Science in Sociol and Personal Perspectives
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IV Physical Science

Unit of Study Physical Properties and Changes of Matter
A Properties and Changes of Properties n Matter

1 A substance has charoctershe properties such as density bosling
point and solubihity, all of which are mdependent of the amount of the

sample

a Investigate the direct relationship between the amount of water an
object disploces and the object s volume

b Relate the properties of sinking and floating o different densities of
substances (hydrometer)

¢  Determne mass end volume of various substances and calculate ther
densrties as mass/volume

d Defme and gve examples of the three states of matter Introduce
plasma (e g hghtning ond material n neon lights) as a fourth state of
matter

¢ Apply properties of different densihies to oil spill pollistion problems
ond hife i frozen lakes and to other red world situahions.

f Classify substances besed on melting points boiling points and
solubility data.

g Investigate and describe how solublity differences can be used to
identify components of a mixture (¢ g chromatography)

2 Substomces often are ploced 1 categones or groups if they reoct i
simlar ways metals are an example of such a aroup

Distinguish among elements compounds, and mixtures.

Use the periodic table to identify common elements in their groups.
Distinguish metals from non-metals besed on observed characteristics.
Create models of atoms represent ing common elements by dentifying
the location and charges of the protons neutrons and electrons m the
models.

Distinguish between acids and bases using indicators

Relate the pH scale to the colors of mdicators and relative strengths
of acids and bases

an TP

-~ &

Note
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3  There are more than 100 known elements that combine 1n a multitude
of ways to produce compounds, which occount for the Inng and
nonlvng substances that we encounter

o List the most common elements and compounds found m living
organmsms.

b Interpret labels on foods household chemicals and over—the-counter
medicines to identify common elements ond compounds present

Unrt of Study Machines and Werk

B Moton and Forces
1 Motwon con be measured ond represented on @ groph

@ Measure force required fo move an object using appropriate devices
(eg spring scale rubber band ruler)

b Mampulate and graph force vs distance required to move an object
using a lever pulley or wnclined plane without changing the total work
nvolved

2 Ifmm?hanouefwvounonanobpc?nlongamhtlme then
the forces will remforce or cancel onc another depending on thewr
direchon and magmtude Unbalanced forces wall couse changes n the
speed or direction of as objects motion

a Construct and enalyze smple mechines (e.g levers pulleys and
in¢lmed planes) to andlyze forces ond distances (i ¢ work)

b Investigate how using simple machines con reduce the force (effort)
required to do the same amount of work done without a machmne by
increasing the distance required to move the object

¢ Demonstrate the change in direction of an object = motion using a
machine or by interpreting diagrams or descriptions

d Describe the effect of friction on an object by using different
surfaces on an incimed plane or by mterpreting diagrams or
descmptions.

¢ Inveshgate how machines can reduce the effect of the forces of
frichon and gravily

Key H=Mistery of Science NzNoture of Science P=Science in Social and Personal Perspectives
T=Technology — major categomes of the National Science Education Stendards that have
been integrated in content areas
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Unit of Study Forms and Transfer of Energy

3

t C Energy 1s transferred in many ways

3

by 1 Energy wnpmperfyofmnuywbsfanu:ondu associated with heat
-a / light, electricity, mechanical moton, sound ond the noture of o
s chemical

a Idemtify sources of heat light sound electrical and chemical energy
and mechanical mohion

b Recognize and identify heet light sound, electrcal and chemical
energy and mechanical motion as forms of energy

2  Energy s transferred in many ways

o Demonstrate how mechanicol energy is transformed to another form
of energy (e g vibrations heat through friction)

b Demonstrate how chemical energy is transformed to ancther form of
energy (e.g , light wands, lightning bugs batteries, and bulbs)

3 Heat moves in predictable ways flowng from warmer to cooler
ohjects until both reach the same temperature

ive conolusicns through the use of active learning stretegiss

a Predict and demonstrate the effect of the flow of heat in solids
liquids and gases

b Inveshgate the effects of temperature differences on the movement
of water

c. Design an experiment that reduces the rate ot which o substance
melts

d Observe and compare the melting time of a substance in an insulated
contaner vs an open contamer

Analyze how msulatmg factors effect the flow of heat

Relate msulating factors to real life applications (e g building
construction clothing ammal covering).

g Andlyze and use examples to show how conduction convection or
rediation facters enhance the flow of heat

The tere Investigete is defised oz an opportunity for students to explore quastions and davelop contest kuowiedge

and isferances collactisg and interpreting dota and drewing testat
e

Key HaHistory of Science N=Nature of Science p=Science in Social and Personal Perspectives
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4  Electned orcuts provide a means of transfermng clectmcal energy

-5 when heat hght sound and chemical chasges are produced Heat
i Gght mechanical motion, or electmaty mght be imvolved 1n such
3 transfers
ke % a Design and diagtam using common pictures and symbols en electrical

] circuit o demonstrate energy transfer
3 ‘E b Relate electmeity to mognetsm (e.g, electromagnets and simple '
L F 4 electric motors) using descriptions and dicgrams.
9 ; ¢ Anglyze how an electric mator demonstrates energy transfers (e g
S chemical to electrical to mechanical motion)
1 '; d Explan how generators produce electrcity from mechanical motion

O

. 5 mwno:amdormrccofenergyfwdnugesonthmhs

3 surface

a Measire temperature differences os the ainor o model of the sun
warms different surfaces

b Graph time ve temperature of different surfaces exposed to the sun
and analyze the graphs to infer factors thet offect heat absorption.

c Investigate and describe practical uses of solar energy (eg solar
ovens, water heaters calculators ete)

drawing tentative conclusions through the uss o

The {enm lavestigate is defised os an opportunity for students to axplore questions and d

and inferances, collsctieg aad Tnterpreting deta and

Key HeHistory of Science NzNature of Saence P=Science i Social and Personal Perspectives
T=Techaology — major categores of the National Science Education Standards thof have
been integrated in content areas
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Grade 7 42

I Inqury
A Abilities Necessary to do Scienhfic Inquiry
1. Identify process sulls that can be used 18 suentific inveshgahons

o Observe
1 Observe patterns of dbjects and events
2 Distinguish between quahitative and quontitative observations.

b Oasafy
1 Arrange data in sequential order
2  Use scientific (eg field quides charts perlodic tcbles etc) and
dichotomous keys for classification

¢ Measure
1 Select and use appropriate tocls(e g metric ruler gradusted
cylinder thermometer balances spring scales stopwatches) and
units (e g meter liter Celsus gram Newton second) to measure
to the unit required in a particular situchion
2 Select and use oppropriate metric prefixes to include mill- centi-
and kilo-

d Infer
1L Make inferences based on cbservahions.

e Predict
L Predict the results of actions besed on potterms n dato and
experiences.

2  Desgn ond conduct o scientific investigation

a Recognize potential hazards within a scientific investigation and
prachice appropriate safety procedures.

b Pose questions and problems to be investigated

¢ Obtaln scientfic information from a varety of sources (such as
Intemnet electronic encyclopedias journals community resources
etc)

d  Distinguish and operationally define independent (manpulated) and
dependent (responding) variables

¢ Manipulate one variable over time with repeated trals and controlled
conditions.

§ Collect and record data using appropriate metric measurements.

Key HeHastory of Science N-Nature of Sclence P=Science in Social and Personal Perspectives
T=Technology — major categonas of the National Science Education Standards that have
been integrated in content areas.
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43

g Organize dafa m tobles and grophs.
h  Analyze data to construct explonations and draw conclusions.

3. Use appropmate tools and techaiques to gather, andyze and interpret
dara

a

Select and uss appropriate tools and technology (such as calculators
computers probes thermometers, balances spring scales
microscopes, binoculars, and hand lenses) to perform tests collect
dcta ond display data.

Analyze and interpret data using computer hardware and software
designed for these purposes.

4. Dewelop descriphons explanahions  predictions and modelz uung
ewndence

a Discrimnate among observations inferences and predictions.
b Construct and/or use models 1o carry out/support scientific

investigations

5 Thitk crtically and logically to make relanonsiups between ewdence
and explanahions

a

b

c.

Review and summarize data to show couse-effect relationships in
experments

State explanations in terms of mdependent (manipulated) and
dependent (responding) variables.

State hypotheses in ways that inchide the independent (manipulated)
and dependent (responding) varicbles.

6 Recognze and analyze dternative explanations and predichons

a

b

Analyze different deas and explanations to consider alternative deas.
Accept the skepticism of others as part of the scientific process

7 Communicate screntific procedures and explasations

a
b
c.

d

Use drawings wrrtten and ordl expression Yo communicate information
Create drawings digrams charts tables and graphs to communicate
data

Interpret and describe patterns of data on drawings diograms
charts tables, graphs and maps

Create and/or use scientsfic models to communicate mformation.

Note
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confunt keowledge by maklsg obsevations
t active learning sirategles

conclusions 1hrough the e o

axplore questions asd develop

The term Isvastigate is dafiasd ot ou opportunity for studests te
and isferances collecting and Intarpreting dote and drawlag tentative

8  Use mathemancs in oll aspects of scientific inquiry

o Usemathematics to gather organze and present data
b Use mathematics to structure convincing explanations

B  Abilities Necessary to Do Technological Design

1 Identify appropnate problems for technobgwal design

a Identify a specific need for a product
b  Deferming whether the product will mest the specified need.

2. Demngn a solution or product
o Compare ond contrast different proposals using selected criteria(e g

cost time trode-off materils needed)
b Commumcate ideas with drawings and simple models.

3 Implement a proposed design
o Select sutable tools and techniques to engure adequate accuracy
b Organze materials devise a plan and work collaboratively where
approjriate
4  Evducte completed technological designs or products
@ Measure the quality of the product based on the origmal purpose or

need and the degree to which it meets the needs of the users.
b Suggest enprovements and try proposed modifications to the design

3  Communicate the process of technological desiga

a Idenhfy the four stages of problem solving: problem dentfication
solution design Implementation and evaluation.

C Understandings about Science and Technology

1 Saentifc inuwy ard technological desgn have smilarvties  and
differences

o Compare and contrast scientific mquiry and technological design

Note
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)

2 Many different people n different cultures have made ond contimue to
mdke contrsbutions 1o science and vechmology

a Describe examples of contributions people have mdde to science and
technology (H N)

3 Scence and technology are reciprocal
e Explam how science and technology are essenhial to each other (T)
4  Perfectly demgned solutons do not eust

a Discuss Factors that affect product design and alter the original

design ()
b Discuss risk versus benefit factors i product design ()

5 Technological designs have constrants

a Describe examples of constraints on techhological designs m
b Explain why constraints on technological design are unavardable

oM

6 Technological solunons have intended berefits and umntended
consequences

II Life Scence
Unit of Study Organization and Classification of Living Things

A Structure and Function in Living Systems

i Al orgamsms are composed of cells — the fundamestal unit of fife
Most orgamsms are single cells® other orgamsms ncluding humans are
multwceliular

a Explain why the cellis the most basic um¥ of [ving things

b Classfy organisms os smgle-celled (e.¢ bacteria algee protozoa and
certain fungl) or multicellular (c.9 animals [vertebrate/
mvertebrate]

c Give evidence to support the statement that single-celled organisms
comprise the greatest biomoss of fife on Earth

Key HeHistory of Sclence N:zNature of Science P=Science tn Social and Personal Perspectives
T=Technology — major categories of the National Science Education Stendards that have
been integrated in content areus

Note DBold face type indicates text directly from the Netional Science Educoticn Standards

PLT_6208-0056
REC030847




by making obcarvetions

)
B d

jant

v

ud &

Tha term invastigate lc dafined az en oppartunity for studente to axplore questions o
collectisg and intepreting data end drawing tentetive conclicions through the me of octive learslsg strategles

and iaforanoes,

6rade 7 46

d Analyze the use of single-celled organisms in Industry and in the
production of food and problems single celled organisms can cause for

humans. (T P)

2. Celis carry on the many funchions needed to sustan Iife  They grow
and divide thereby prodicing more cefls  This requires that they take
'n nutments which they use to pronde energy for the work that cells
do and to mcke the matenals that a cell or an organism peeds

o Compare the mgjor components of the cell (nucleus® cytoplasm” cell
membrane” cell wall*, vacuole® mitochondrion nuclear membrane ard
chromosome) and their general functions (e.g. mitochondrion is the
st of energy production) [The asterisk indicates that the concept
hes been taught at a previous grade level)

b Describe the processes of respiration (eerobic and anaerobic) growth
and reproduction (esexual and se>aial) removal of westes and celblar
transport (osmosis and diffusion) in cells.

¢. Demonstrate diffusion and osmosis

3 Liwvng systems ot afl levels of orgamzation demonstrate the comple-
mentary hature of structure and function Important levels of
organization for structure and function inclide cells organs hssues
organ systems whole organisms and ecozystems Specialzed cells
perform specidized functions wn muincellular organisms  6roups of
specialized cells coopergte to form a hse such as a muscle.
Different thissues are i1a turs grouped together to form larger
functiond umts called organs Each type of cell hissue and organ
has a dstinct structure ond set of funchions that serve the argamsm
as a whole

o Compare and contrast the mqjor structures and functions of typical
plant and animal cell=™

b Observe compere and comtrast different types of cells and hissues
(¢ g epithehal nerve, bone, blood and moscle). (T)

c. Differentiate among cells tissues organs ond organ systems

d Compare ond contrast the structure and functions of cells thissues and
organs in single celled and multicellular organisms

e Classify living organisms according to sumlarties m siructure usmg o
dichotomous key (kingdom phylum class order family genus and
species)

Key  H=History of Science, N=Nature of Science PzScience in Social and Personal Perspectives
T=Technology — major categories of the National Science Education Standards that have
been integrated in content dreas
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Grade 7 47

4 The human orgamsm hos systems for digestion resprahion”
circulation” excretion movement™, control and coordination™ and
protection from discase These systems interact with one another
[The astensk indicates that the concept has been taught ot a prewous

grade level]

a Idenhfy the general functions of the major body systems and give
exarmples of how these systems work together (¢ g respiratory and
cirgulatory)

b Explan how the nervous and endocrine systems are requiators of
activities i humans.

c. Defme regulation os the process of monitoring and coordinating
activities in an organism

d Illustrate the parts and describe the functions of the organs of the
nervous system (e.g parts of the bram the spinal cord and nerves)

e Tlustrate the parts and describe the functions of the glands of the
endocrine system (e g. pituitary thyrcid adrenal gands and
pancreas)

f Illustrate the parts and desaribe the functions of the digestve
system mcluding mouth, esophagus stomach, small intestine large
intestne rectum hver pancreas and goll bladder

g. Design an appropriate diet and describe the effects and benefits on
body funchions. (P)

Illustrate the parts and describe the functions of the organs of the
excretory system including kidneys hver and urinary bladder

1 Compare and contrast the human body organs and systems to other
animals (9. earthworm frog and chicken)

5 Disease 13 @ breakdown m structures or funchons of an orgamsm.
Some discases are the result of mtrmsic falwres of the system
Others are the result of damage by mfection by other orgamsms

o. Describe the work of scientists (e g Pasteur Fleming Salk) in the
discovery and prevent (on of disease (H) )

b Differentiate among a virus a bacternm and a protist

c. List common diseases caused by wiruses (e.g polio measles smallpox)
bactera (e.g. tetanus strep throat) ond protists (e.g malria).

d Identify the mtrmsic diseases associated with the digestive system
(e.g Crohns disecse) and the nervous end endocrine systems (e g
digbetes and Parkmson s diseose)

Key HeHistory of Science N:zNature of Stience P=Science in Social and Personal Perspectives
TzTechnology — magor categories of the Nanonal Science Education Standords that have
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e. Examine how health care technology has improved the quality of human
life (e.q. computerized tomography [CT] artificlol organs bionlcs
magnetic resonance imaging [MRI]}, ultrasound) (T)

B. Regulaticn and Behavior

1

All orgamsms must be able to obtain and use resources grow
reproduce and mantan stable internal conditions while living m a
constantly changing external esvironment

a  Analyze the basic charecteristics and needs of living thingz
b Compare and contrast how organisms use resources grow reproduce
and malntain steble internal conditions (homeostasis)

Regulahon of an orgamsms internal environment involves senang the
nternal envronment and changing phymdlogical echwties to keep
conditions within the range required to survive

o Contrast warm-blooded and cold-blooded anmaly’ mechamsmsto
control their intemnal environment

b Infer how envmonmental stimuli causa changes in hormone production
that dlow argamsms o survive (€ g cdrenalne s produced in response
to fear or excitement)

Behavior is one kind of response an orgamsm con make to on wternal
or envircamental shmukis A behavioral response requires coordingtion
and commumcation ot many levels ncluding cells organ systems and
whole organisms  Behavioral response 13 a set of octioas determined m
part by heredity and 1» part from expemence

o Evaluste behaviors to determine If they are inherited o learned
b Predxt an organism’s response to an envircnmental stimulus besed on
its level of organization (e g endospore formation and mbernation)

Unit of Study 6Genetics

C Reproduction and Heredity

1

Reproduction 1s a choracteristic of all Imag systems and essenhal to
the tontimughion of every species  Some Orgamsms reproduce
asexually Other orgamsms reproduce sexually

a Compare and contrast sexaal and esaxaal reproduction

Key  HeHistery of Science N:Nature of Science P=Science in Social and Personal Perspectives
TeTechnology — major categories of the Natlanal Saence Education Standards that have
been integrated in content areas.
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b Account for the adaptability of species that reproduce se>usally versus
ssexaally

2 In many species femdles produce eggs and males produce sperm  An
egg and a sperm unite to begia the development of a new indindual
That new mdindual receives genetic information from its mother (wa
the egg) ond its father (na the sperm)  Sexudlly produced offsprng
never are idesticd to exther of their parents

a Explin the formation of sex cells (melosis) and +he waythis results n
cach cell having only half the genetic material heeded to produce a new
Individual.

b Analyze how the combination of sex cells resubs in a new combination
of genetic mformation different from either parent

3 Ewvery orgamsm requires a set of mstructions for speaifying its trafs.
Heredity 1s the passage of these mstructoss from one generghon fO
another Hereditary information is contawned in genes located in the
chromosomes of each cell  Each gene carmes a single unit of
wformation  An inhervted trart of an indwiduad cas be determmed by
one or by many genes and a mngle gene can mfluence more than one
trat A human cell contans many thousands of different genes

a Identify the historical contributions and significance of discoveries of
Gregor Mendel as related to genetics. (V)]

b Describe the relationship between genes and chromosomes ond ther
relationship to mherited characteristics.

¢ Analyze how traits are passed from parents to offspring through paws
of genes.

d Explom how inherited trarts are determined by one or many genes.

4  The characterstics of aa orgamsm con be described n terms of a
combmation of traits. Some traits are iherrted and others result
from interoctions with the esvirohment

a Differertiate between dommant and recessive trarts (genotypes and
phenotypes)

b Categonze trats os mherted or acquired

c. Construct and use Punnett squares to explam how single genetic trats
are combined and passed to offspring

d Colculate the probobility of simple phenotypes and genotypes

¢. Discuss advantages and disadvantages of selective breeding genetic
engineering and biomedical research ()

Key HeHistory of Saience N-Nature of Science PzScience in Social and Personal Perspectives
T=Techoology — major categores of the Nahional Scrence Education Standards that heve
been integroted in content oreas.
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Unit of Study" Ecology ~ The Biotic Environment

D Populations and Ecosystems

1 A populaton consists of all individuals of a species that occur together
at a given place and hme Aﬂpoplmbmlm'og«hermdﬁc
physical factors with which they interact compose an ecosystem

o Describe the charactenstics of populations. [The asterisk indicates
that this concept has been tought at a previous grode level]
Distinguish between populations and communthies.

¢ Distinguish between habitats and mches.

d Differentiate between an ecosystem and abiome

2 Populations of orgamsms can be categorzed by the function they serve
n an ecosystem All ammals including humans ere consumers which
obtan food by ecafing other orgamsms. Decomposers  primarily
bactersa and fungr are consumers that use waste matemals ond dead
orgonisms for food Food webs ideshfy the relanonships emong
producers copsumers and decompostrs in an ecosystem

a  Analyze the role of producers consumers and decomposers m an
ecosystem

b Identify kinds of relationships organisms heve with each other
(predator/prey competition)

¢ Analyze energy flow in a food chain and ite relationship to a food web

3  The number of orgomisms on ecosystem cdn support depends on the
brohc resources avalloble Gwen odéquate biohc resources and no
disease or predators populations Gncluding humans) increase at vapid

' pates Lack of resources and other factors such as predation and
chmate, hout the growth of populathions specific mches i the
ecosystem

a Compare and contrast how cooperation competition and predation
affect population growth.

b Andlyze the effects of overpopulation within on ecosystem on the
amount of resources available. (P)

¢ Analyze how natural hazards (earthquckes, landshdes wildfires
volcame eruphions floods and storms) affect populations. (F)

Key H=Mistory of Science N=Nature of Science P=Science in Seciel ond Personal Perspectives
T=Technology — major categories of the Nahonal Science Education Standards that have
heen integrated In content areos.

Note Bold foce fype indicates text directly from the Natienal Science Education Standards.

PLT_6208-0061
REC030852




nd drawing festative conclusions through the we of sctive lsarning sirategles

The term iavastigate is definad as an opportunity for studests to axplare quastions and devalop content keawledge by maklag sbswwations

and Infereunces colleoting and interpreting dete @

Erade 7 51

III Eorth Science
Unit of Study Ecology — The Abiotic Environmert

A Structure of the Earth System

1 Laadforms are the result of a combination of coastruchve forces
{eg depomtion of sediments) and destruchive forces o
weathenng and erosion)

o Distinguish anongwesthering erosion and deposition

b Examine how physical weathering end chemical weathering breck rocks
into frogments.

¢ Investigate and examine how the earth’s surface Is constantly changed
by weat hering erosion deposition and human Impact (F)

d Exomine the effects of weathering erosion and deposition on the
formation of major landform regions i South Carolina.

e Relate the fertility of floodplams to depesition of sediments.

§ Discuss the benefits and hazards of living on a floodplain. (P)

2 Soil connsts of weathered rocks and decomposed organic material from
deod plarts ammals aond boctena. Sals ore often found in layers
with each having o different chemical composihion Liying orgamsms
have played many roles i the Earth system wchding offectmg the
compositon of the atmosphere producing some types of rocks ond
contnbuting 1o the weathering of rocks

o Discuss how chmatic condstions af fect the development of soils.

b  Andlyze soil properties that canbe observed (sof profile composition
texture particle size) and measured (permeability temperdture, pH
moisture) to predict soil quality

¢ Explam why soill (sediments) canbe a major pollutant of streams. (P)

d Evaluate ways in which human activities have affected soil and the
measures taken to control the impact (sily fences ground cover
farming lond use nutrient balance) ®)

3 Water which covers the majomty of the Earth s surfoce cdirculates
through the crust oceans and atmosphere 1n what s knows as the
“water cycle ~ Water evaporates from the Earth s surfoce, nses and
cools as it moves to ingher elevahons condenses a3 raim or snow and
fdlls to the surfoce where i collects » idkes oceans soil and In
rocks underground

Key  HcHistory of Scrence N=Nature of Science P=Science in Soacl ond Personal Perspectives
TsTechnology — major categores of the National Science Education Standards thet have
béen integrated in content areus.
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a Defme graundwater runcff drainage divide and dramage basin
(watershed)

b Infer what happens to water that does not soak into the ground or
evaporate

¢. Anclyze the factors that affect runoff

d Differentiate between drainege divides and drainege basins using maps
or aerla} photography and illustrate the relationships between
groundwater and surface water in a watershed m

e Identify and illustrate groundwat er zones including water table, zone
of saturation and zone of aeration

f Idenhfy technologies designed to reduce sources of point and non-
point water poliution. (T P)

The atmosphere is a mixture of mfrogen oxygen and trace gases
that include woter vapor

Infer how ar poliution affects people and the environment

Infer how air poliution affects the human body

Andlyze ways air pollution can be reduced

Andlyze how chemical hazards (poliutarts in o weter, soil, and food)
offect populations and ecological succession (P)

anp op

The sun 15 o major source of energy for chorges on the Earths
surfoce Energy is transferred in mony ways

a Andlyze the greenhouse effect and its consequences. P)
b Describe ways that humans may be mfluencing or contributing to global

warming. (P)

For ecosystems the major source of energy 18 synhght  Enecrgy
entemng ecosystems as sunlight is transferred by producers into
chemical energy through photosynthesis  That energy them passes
from organism to orgasrsm s food webs

a Describe how sunlight through photasynthesis is tronsferred by
producers into chemical energy

b Trace the path of solar energy through a simple food chain and
through food webs that include humans

¢ Examine how energy is transferred through an ecosystem

d Examine how energy is distributed m an energy pyramid.

The number of crgamsms an ecosystem can support depends upon the
abiohc factors Given adequate abiohe resocurces and no discase or

Xey  HeHistery of Science N:=Noture of Science P=Scrence in Social and Personal Perspactives
sTechnology — major categeries of the National Saence Education Standards that hove
been integrated in content areus
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v

predotorz populatrons (inclyding humans) mcreose ot a ropd rate
Lack of rescurces and other factors such at predation and cBmate
limit the growth of populations in specific mches w the écosystem

a Compare and contrast the abiotic factors that affect population
growth and sze (quantity of light water range of temperctures soil
compositions)

b Diagrem the cycles of water carbon oxygen and nitrogen in the
environment

& Analyze the vital role of aingle-celled organisms (e.g phytoplonkton) in
the carbon oxygen cyclex

d  Examme how materials are reused in a continuous cycle in ecosystems

¢. Distinguish between renewable and nonrenewable resources and
examine the importance of their conservation ®

§ Evoluate the effects of human population on air water and land ()
Analyze the benefits of sohd waste management (reduce reuse

recycle) (T, F)

Physical Science
Unrt of Study Chemical Nature of Matter

A. Properties and Changes of Properties in Matter

1 Chemcal clements do not break down dunng wmormal laboratory
reachons involving such treatments os heahng expasure to electre
current or reachion with aocids Substances react chemcally m
charactemstic ways with other substonces to form new substanrces
{compounds) with different charactenstic properties

a Distinguish between physicol ond chemical propertiex.

b Distinguish between physical and ¢hemcal changes.

¢. Crteexamples of chemical changes in matter (e g. rusting [slow
oxidation], combustion [fast oadation] ond food spoilage)

2 1n chemical reactions the total mass 1s conserved

a Recognize chemical symbols and chemical formulas of common
substances such as NaCl (table salt) H0 (water) Cghh20, (sugar) Oz
(oxygen gas) CO: (carbon dicxade) and Ne (nitrogen gos).

b Identify evidences of chemical reactions{e g gos evolved color
and/ar temperature change preciprtate formed).

Note

HeHistory of Science N=Nature of Science P=Science in Soaal and Personal Perspectives
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. Determine the reactants and products n simple chemical reactions
such as photosynthesis (plants) and respiration (plants and animals)
Exialam the role of the enzymes as ¢otalysts.

e Use balenced chemical equat lons such as photosynthesis end
respirction to support the law of conservetion of matter

¢ Explan how the total mass of matter Involved m the chemical
reaction does not change even when a ges 1s released

Key HeHistory of Science NoNoture of Science P=Science 1n Socicl and Personal Perspectives
TETechnology — major categories of the National Science Education Standards that have
been integrated in content areas
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I Inquiry
A Abiltres Neceszary to do Scieatific Inqguiry
1 Identify process shlls that can be used 1n screntific inveshigahions

a Observe
1. Observe patterns of cbjects end events.
2 Dishinguish between qualitative and quantitative observations

b Casafy
1. Arrenge data in sequential order
2 Use scientific (e.g field quides charts periodic tables etc) and
dichotomous keys for clasuification.

¢ Meanre
1 Select and use appropriate tools (eg. metric ruler graduated
cylmder thermometer balances spring scales and stopwatches)
end units (e-g. meter Iter Celsius gram Newton and second) to
measure tothe unit required in a particular situation.
2 Select and use appropriate metric prefoxes 1o mclude mill- cent-
and kilo-

d Infer
1. Mcke inferences based on observations.

e Predict
L Predict the results of actions based on pottems In data and
experences.

2 Design and conduct a scienhfic Javeshigation

a Recognize potential hazards within o scientific investigation and
practice appropriate safety procedures
Pose questions and problems to be investigated.

¢ Obtamn seientific mformation from a varety of sources (such as
Internet electrome encyclopedias journals, community resources
ete)

d Distinguish ond operationally define mdependent (manipulated) and
dependent (responding) variables.

e. Manipulate one varicble over time wrth repeated trials and comtrolled
condrtions.

£ Collect and record data using appropriate metric measurements

Key HeHistory of Science N:=Nature of Saence P=Science in Social and Personal Perspectives
TsTechnology — major categories of the National Science Education Standards that have
bsen integrated m content areas
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g, Organize data in tables and graphs.
h' Analyze data to construct explanations and drew conclusions.

3  Use appropriate tools and techmeues to gather analyze, and interprot
data

a Select and use appropriate tools and technology (such as cdeulators
computers probes thermometers balances spring scales
microscopes bmeculars and hand lenses) to perform tests collect
data and display data.

b Analyze and interpret data using computer hardware and soffware
designed for these purposes

4 Develop descrptions explanatons  predichons and models umng
evidence

o Discrimnate among cbservations inferences and predictions
b Construct and/or use models to corry out/support saientific
mvestigations

5. Thirk enhcally and logically to mcke relationships between ewdence ard
explanahons

o Review and summanize data to show cause-effect relationships n
experments

b State explanations in terms of independent (monmipulated) and
dependent (responding) variables.

¢ State hypothesesin ways that include the ndependent (manpulated)
and dependent (respanding) varmables.

6. Recogmze and anclyze alternative explanations and predictions
7 Commumicate scientific procedures and explangtions

a Use drawings written and oral expression to commumecate nforrhation.

b Create drawings, diagrams charts tables and graphs to communicate
data

¢. Interpret and describe patterns of data on drawings, diagroms charts
tables graphs and maps

d Create and/or use scientific models to communicate information

B8 Use mathemahes in all aspects of screntific inquiry

Key HiHistory of Sclence N=Nature of Science P=Science in Social and Personal Perspectives
TeTechnology — major categortes of the National Saence Education Standerds that have
been integrated in content areas.
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o Use mathematics to gather orgamze ond present date:
b Use mathematics to structure convincing explanations.

B. Understandings about Suentific Inquiry

Different kinds of questions suggest different kands of scienhfic
wmveshgathions

a Relate how the kind of question being asked directs the type of
investigation conducted (e g. observing and describing collecting
expermenting surveying inventing and making models)

Current scenhfic knowledge and understanding guide scenhfic
inveshigations

Mathematics 15 important m oll aspects of scienhfic jaquiry

Technology used to gather data enhances atcuracy and dlows scientists
to analyze aad quantify results

a Compeare and contrast the quality of data collected with and without
technological devices.

Scientific explanations emphanze endence have logically consistent
arguments ond use scienhfic prnciples modefs and theomes

o Discuss how scientific knowledge advances when new scientific
explanations displace previously aceepted knowledge

Science advances through leghmate skephaism

Sciennhfic investigahons sometimes result in new ideas aad phenomena
for study

¢ Abiihes Necessary to Do Technological Desgn

Identify appropnote problems for technological design

a Identify aspecific need for o preduct
b Determine whether the product will meet the needs and be used

Note

HeHistory of Science N:zNoture of Science p=Seience in Social and Personal Perspectives
TzTechnology — major categories of the National Science Education Standards that have
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2 Dengn a solution or product

a Compare and contrast different proposals using selected errteria (eg
cost time trade-off and materials needed).
b Communicate ideas with drawings and smple models

3 Implement a proposed design.

e Select sutable tooks and techmgues to ensure adequate accuracy
b Orgenize materials devise aplan and work collaboratively where

appropriate.
4 Ewvaliate completed techmological designs or products
a Measure the quality of the product based on the original purpose or
need and the degree to which it meets the needs of the users.
b Suggest improvements and try proposed modifications to the design
5 Communmcate the process of technological demgn

a Identify the four stages of problemsolving. problem ident fication
solution design implementation and evaluation.

D Understandings about Science and Technology

1 Scientific inquiry ond techmological design have similartties and
differences

a. Compare and contrast scientific inquiry end technological design.

2 Many dfferent people m differeat cultures hove made and conhinue to
make contnbutions to science and technology

o Describe examples of contributions people have made to science and

technology (H N)
3  Science and technology are reciprocal

a Explam how science and technology are essential fo each other (T)

4 Perfectly designed solutions do not exist

Key  HaHistory of Science N=Nature of Science P=Science in Soctal and Pergonal Perspectives
TsTechnolsgy — mojor categorves of the Natonal Science Education Standards thot have
been mntegrated in content areas
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o Discuss factors that affect product design and alter the original

design (1)
b Discuss risk versus benefit factors in product design (P)

3  Technologieal designs have constraints

a Describe examples of constramts on technological designs. Mm
b Explam why constraints on technological design are unavoidable. (T M)

6 Technologcal solstions have mtended benefits ond  umntended
consequences

I LUsfe Science
Unit of Study Classification, Diversity, and Adaptations of Organisms
Over Time

A. Diversity and Adaptations of Orgamzms

1 Millions of species of ammals plaats and microorgamsms are alive
today Although different species might look dissimilar the umty
among orgamsms becomes apporent from an analysis of wternal
structures the similarty of their chemical processes and the ewdence
of common ancestry

o Observe descnibe and examme the diversity of organisms over time
including drfferences and similarities besed on kungdams phyla classes
(eg structure body temperature size and shape) *[This concept hes
been tought at a previous grede level]

2  Buwlogical change accounts for the diversity of speces developed
through grodual processes over many generations  Buwlogical
odaptations which wwolve the selection of raturdlly occurring
vanations m populahons enhance survival and reproductive success i a
particular  eavironment How a specres moves obtams food
reproduces and responds to danger 3 based 1n the species
evolutionary history

a Suggest evidence of how species have odapted to changes n ther
habitats.

Key HeHistery of Science N:Nature of Saence p=Science in Social and Personal Perspectives
TeTechnology — major categories of the National Science Education Standards that have
been integrated in content areus.
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b Analyze how an adoptation can increass an organism’s chonces to
survive and reproduce m a parhicular hobrtat (e g, cacti needles/
leaves fur/scales) "[This concept has been faught at a previeus grade
levell}

c. Examme how natural selechion increases the variations within
populations.

3 Extinchon of @ species occurs when the emaronment thanges and the
adaptive charactemstics of @ species are insufficient to allow It
survaval

a Determine the factors that contribute to an organism becoming
extinct

b Explan some of the natural and human-mode pressures that can cause
extnction

c. Exammne ways to prevent the extincfion of an organism

4  Fossils pronde mportant ewidence of how fife and envonmental
condiions hove changed (Earths History Eaorth Science) Fossils
indicate that many orgamsms that lwved long ogo are extinct
Extinction of species 1s common Most of the species that have lived
on the Earth no longer exist

a  Examine how scientists use fossils os clues to study the Earth's past

b Observe mterpret,and analyze fossihzed racke

¢ List different types of fossils and infer how each formed
(petrifachon mold and cast imprint)

d Demomstrate how to determine the relfative age of rocks and fossils
(index fossil oldest rock layer and youngest rock layer)

¢ Explan how scientists use technology to date rocks and fossils (e g
redioact e dating). (T)

5 The Earths processes we see today inchiding eromon movement of
hithospherc platez aad changes 1 atmosphenc composition are similar
to those that oceurred in the past Earths history s also influenced
byocccsnndcmmhesmchmﬂnlmpaﬂofmcﬂemdor
comet

a Tllustrote the principle of uniformitarionisn (the concept that Earth
processes over time are consistent)

b Explan how the geologic time scale is divided into units (eg. era
period and epoch)

¢ Group different hife forms according to the geologic +ime scale.

Key  HeHistary of Science N=Noture of Science PzScience in Social and Personal Perspectives
T:Technology — major cotegories of the Nanonal Science Education Standards that have
been integrated in content areas
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YII Eprth Science
Uhrt of Study Earth and Space Systems

A Earth m the Solar System

1

TkEmhisthMﬁmtfmﬂuunththminhdu
the moon the sus <ight other plonets and ther moons ond smaller
ohjects mchcmwdscndcema(nhrmm)

o Deacribs the features of the planets in terms of sze compostion
relet we chetence from the mun, and chility to support life

B Compare and contrast the Earth to other planets m terms of mze
comrpontion ond relative distance from the sun and abalty to suppor?
life

¢ Desrmbe the festuras and explan the ongns ot osterowds comets
and meheors.

The wn nmwnw,:smd«adlwmhdywtbw
systen

o BaserBd i ISR A0 e W B WS i afrdighene(erons,
chrornisiherel phitbiphiee e EaESCG

b. Evalsste how phenomena on the sups surface (e g amspots
prominences ond soler flcres) affect earth.

¢ Describe how the solar wind affects Earth(eg. aurcras interfa ercs
nradio television commurication)

Energy s a property of many substances ond 3 assoarated mth aycles

a Expiam the process by which the sun produces energy (fusion).
b Compare and contrast nuclear firtion and nuclear fesion

Most objects in the solar system ane 18 reguiar and predictable motics
which explains such phenomena os the doy the yeor phases of the
moos and cchpses

a Compare and contrast the Eartis rotation and revobstion a3 they
relate to daily end annuel changes

b Sequence and predict the phases of tlie moon {eg waxing wonng
crescent new and full)

¢ Demanstrate the arrangement of the sun, the.moon and the Earth
dirmg solar and funar echpzes (neluds partial eclipzes)

Xey faetlistory of Scierce N-Moture of Sciante P=Science 1 Seclol aad Parsanal Perspective
12T echnology — magor sategories of the \tghona! Stlente Education Standords that have
baen Iategrnted i content arees.
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The term lnvestigate k deflsed as an opportsnity for students to explore questions and develop content knowledge by making sbsarvatioas

and inferancet collecting and Isterpreting data and drawing tentetive conciusions through the use of active sarsing strategles

Grade 8

62

5  Grawty clone hdlds us to the Earths surfocs and explains the
phenomena of the hides

e
b

[

Compare and comtrast the contributions of Copermicus and Gulilea. (3]
Diagram the relative position of the sun the moon and the Earth
durmg tides

Examme the effect of the sun and moon on tides.

6  Seascns result from vamations i the amount of the smuns energy
hitting the surface, due to the tilt of the Earths rotaton on i1t3 axis
and the length of the day

a

b

Analyze how the parallel rays of the sun effect the temperature of
Earth and produce different amounts of heatwg on Earths surface.
Diagram how the tilt of Earth’s axis affects the seasons and the
length of day

Relate the seasons to the tilt of the Earth and the angle of the suns

roys.

7  Grawty s the force that keeps planets m orbit around the sun and
governs the rest of the motion i the solar system

a

b

Examine the role of gravity m kee ping the components of the solar
system n orbit

Describe the relationship among gravity distance and mass on orbiting
bedies

Unit of Study EarthProcesses

B Structure of the Earth System

1 The sohd Earth 15 loyered with o hfhosphere hot, coavechng
asthenosphere within the mantle and dense metallic core.

a.

b

Describe how seismic wave velocitles support the existence of a
layered Earth

Explain the relahive position density and composition of Earths crust
mantle and core

Differentiate among composition density and location of continental
crust and oceanic crust

Identify the Ithasphers as comprised of crust and upper mantle.
Identify the asthenosphere os the hot convecting mantle below the
hthosphere

Key  HaMistory of Sclence N Nature of Soence P=Science in Social and Personal Perspectives
T=Technology — major categories of the National Science Education Standards that have
béen integrated in content areas.

Note Bald face type indicates text directly from the Nahonal Science Education Standards
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Grade 8 63

f Compare the physicdl nature of the ithosphere (brtie and rigid)
withthe esthenosphere (plastic and flowing).
Examme how the It hosphere responds to tectonic forces
(foulting and folding)

2  Some changes i the sofid Earth can be descrmbed a3 the “rock cycle *
Old rocks ot the Earths surface weather forming sediments that are
bumed then compacted heated and often recrystallized into new
rock Eventually those new rocks may be brought to the surface by
the forces that drve plate motions and the rock cycle continues

a TIdentify and classify minerals that form rocks and explain how
recrystallization of these minerals can take place.

b Distinguish minerals by their physical properties with & dichotomous
key

¢. Identify and classify common rock types based on physical
characteristics (such as mineradls present grain size banding or
loyering presence of organic materiwl)

d Compare and contrast mtruswe and extrusive igneous rocks, clostic
and chemicod sedimentary rocks and foliated and nonfoliated
metamorphic rocks.

¢ Explom how gneous metemorphic and sedimentary rocks are related
in a rock cycle

3 Major geologic events such as carthqudkes volcamie eruphions ond
mountain bulding resul from lthospheric plate motions Landforms
and sea-floor features are the result of a combination of construchive
(crustal deformation volcamc eruphions depomtion of sediment) and
destructive (weathermg erosion) processes /

a Tlustrate end summerize what causes a volcano to erupt
b Compare and contrast how volcanoes ore formed at mid ocean ridges,
within ntra-plate regions at island ares, and along some continental

edges

¢ Examine how earthquakes result from forces mside Earth (tension
shearing, and compression)

d Compare and contrest the three major types of selsmic waves

(primary secondary and surfoce waves).

Identify and investigate longrtudinal and transverse waves.

Describe how the sessmograph meesures seismic activity (sze and type

of wave).(T) ’

-

Key HcHistory of Science N-Nature of Science P=Science in Social and Personal Perspectives
T<Technology — major categores of the National Science Educotion Standords that have
been ntegrated in content areas
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Erade 8 64

g Demonstrate how an earthquake’s epicenter s located by using seismic
wave information.

h  Explain the hazards that earthquakes pose to structures. i9]

v Identify ways erchitectural engneers design and construct buildings
in earthquake prone areas (e.g. buildings use shock absorbers and
are designed to bend) (T)

J Relatethe occurrence of earthquakes and volcanoes to Ithospheric
plate boundaries using seismic dota.

k. Compare and contrast constructive and destructive forees in voleanic
and folded mountam bulding

I Identify end interpret geological features using imagery {aerial
photography and satellite) and topographic maps. m

m. Describe the geologic history of South Carolna including the
formation of the major landform regions (Blue Ridge Piedmont,
Sandhills Coastal Plains and Coastal Zone) according to the geologic
time scale.

n  Explan the modern distrbuton of contments to the movement of
Ithospheric plates since the formation of Pangaca.

4  Lithosphenc plates on the scaes of contments ond cceons move at
rates of centimeters per year in response to movement m the
asthenosphere

a Explam how plate tectonics accounts for the motion of Ithospheric
plates and the breck-up of Pangaca.

b Compare and controst the characteristics and interactions of the
three types of plate boundaries (divergent convergent and transform
plate boundares)

¢ Explan how the age of rocks and magnetic data on opposite sides of o
dvergent boundary are used to estimate the rates at which plates
move.

d Explain how paleoclimate endence of fossil records supparts the
theory of plate tectonics.

¢ Infer how subduction supports the theory of plate tectonics

§ Examine how the movement of o lithozpheric plate over a hot spot

. formed the Hawanan Islands

Key  HeHistory of Science N=Nature of Science PzScience In Secial and Persenal Perspectives
TsTechnelogy — major categories of the National Scrence Education Standards thaf have
been integrated i content areos

Note Bold foce type sndicates text directly from the National Science Education Stondards
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The term investigate b defined o5 an opportunity for students to axplore questions and develop centent knowledge by making obssrvetions

and inferances collecting and laterpreting data a!

Grade 8 &5

IV Physical Science
Unrt of Study Forces and Motion

A Motions and Forces

1 The motion of an ohject can be descnbed by sts position, direction of
motion mdspeedmdeubemowndmdwwdouawh

a Operstionally define spted velocity acceleration and momentuns and
apply these n real world situations.
Distinguish between speed and velocity in terms of direction.

¢ Create and plot a time distance hne graph and make predictions besed
on the graph

2 An object that is not being subjected to a force mil contime to move
ot a constant speed in o straght line 1f more than one force acts on
an object along a straight lme then the forces wll remnforce or cancel
one another depending on thew direction and magmitude Unbdlanced
forces will cause changes n the speed or direction of an oblects
motion

a Anclyze the direction and effects of forces in a variety of situations
{eg gravity and friction)

b Compare and contrast forces that are balanced and unbalanced

¢ Use arrows Yo lllustrate the magnitude and direction of a force applied
to an object

d  Analyze the effect of an unbalanced force onan object’s mation in
terms of speed and direction.

e Analyze the effect of balanced forces on an cbject’s motion m terms

of speed and direction

Predict what happens to an cbject at rest ar an object n motion when

unbalanced forces act upon it

Apply Newton s Laws of Motion to the way that a rocket works.

Explain how satellites are placed m orbit around Earth

Describe the motion of an object i free fall

Summanize some of the programs that have ollowed people to explore

space. (H)

Analyze the benefits generated by space explorations (e.g. food

preservations fcbric ssulation materils) (1)

Predict future space missions and the contributions of those missions.

Q)]

*

Key  HcMistory of Science N:=Nature of Science P=Science in Social and Personal Perspectives
T=Technology — major categories of the National Science Education Standards that have
been integroted In content areas.
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Erade 8 66
Unit of Study Light

B8 Transfer of Light Energy

1 The sun's energy arrves os light with a rasge of wavelength's,
consisting of wisible light mfrared oad ultranolet radiaton

a Identify and distinguish the companents of the electromagnetic
spectrum (¢ g nfrared visible light ultraviolet)

b Compare and contrast the characterstics of waves in various parts of
the electromagnetic spectrum

c. Explan how prisms.and diffrection gratings refract light and produce
the colors in the nisible spectrum

d Explon in terms of absorption and reflection why a certain color is
seen

e Explan ranbow phenomena in terms of refraction of sunlight by water
droplets in the sy

§ Relate the mportance of using sunscreen 1o the harmful effects of
ultraviolet radiat ion on the skin. ()

2 Light nteracts wth matter by transmission (including refraction)
absorption o scattering (including reflechon) To sec an object fight
from that object--emitted by or scattered from it--must enter the

cye

o Distinguish between objects producing light and objects reflecting
light

b Inveshgate and describe the properties of reflechion refraction
transmission and cbsorption of hight

¢ Classify objects as opague transparent or transiucent

Distinguish between images formed In convex and concave lenses:

Analyze how the parts of an eye interact with light to encble a person

to see an object

Explain and diagrom how Images are formed on plane mirrors.

Compare and contrast reflecting and refracting telescopes (T)

Compare and contrast radio +elescopes and light telescopes

Explain how space probes satellites rodlo and light telescopes and

spectrascopes have ncreased our knowledge of the earth the solar

system and the universe m

Q.

©

- Y -

Key Hebhstory of Science N=Nature of Science PzScience in Social and Personal Perspectives
T=Technolegy — mojor categones of the National Scence Education Standards that have
been ntegrated n content areos
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Grades 9-12 67

I Inqury
Inquiry is not an isclated unit of instruction and should be embedded throughout the
content areos.

The nature of science and technology Is incorporated within this area.

A Ideatfy Queshons and Concepts that Guide Scrieatific Investigations
Experimental design should demonstrate logical connections between s
knowledge base and conceptual understanding.

1 Formulate.o testable hypothesrs based on literary research and previous
knowledgs.

2 Identify and select expenmental varicbles (independent and dependent)
end controlled conditions.

B  Design and Conduct Investigahons
Prior knowledge about major concepts laboratory apparatus leboratory
techniques ond safety should be used In designing and conducting a scientific
investigation.

1 Design a scientific investigation based on the major concepts n the area
bemng studied.

2 Select and use appropricte nstruments to make the observations
necessary for the investigation taking into consideration the limrtations
of the equipment

3 Identify technologies that could enhance the collection of data

4 Select the oppropriate safety equipment needed to conduct en
mveshigation (¢ g goggles aprons etc)

5 Suggest safety precautions that need to be mmplemented for the handling
of materials and equipment used n an investigation.

6  Describe the proper response to emergency situations in the laboratory

7  Conduct a laboratory investigation wit h repeated trials and systematic
mampulation of variables.

8  Idenhfy possible sources of error mherent in an experimentdl design

9  Orgenize and display data in usedble and efficient formats such as
tables graphs maps and cross sections

10 Draw conclusions based on qualitative and quantrtative data.

11.  Discuss the impact of sources of error on expermental results

12 Communicate and defend the scientific thmking that resulted in
conclusions

Key HzbEstery of Science N=Nature of Saence p=Science i Social and Personal
Perspectives T=Technology — mojor categories of the Nationdl Science Education
Standords that hawe been integroted mn content areas

Note Bold face type indicates text directly from the National Scrence Education Standords
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6rades 9-12 68

€ Use Technology and Mathematics to Improve Invesnganons and
Commumcations
Scientific investigations can be rmproved through the use of technology and
mathematics. While it 1s acknowledged that the SI system is the accepted
measurement system in science opportunities o use the.English System are
encouraged

L Select and use appropriate technologies (e g. computers, calculotors

CBL ) to enhance the precision and accurecy of data collection, analysis,

and display

Discriminat e between data that may be valid or anomalous

3 Select and use mathematical formulas and caleulations to extend the
usefulness of laboratory measurements.

4  Draw a “best fit” curve through data points

§  Caleulate the slope of the curve and use corvect units for the value of
the slope for inear relationships

6  Calculate interpolated and predict exctrapolated data points,

7  Perform dimensional analysis calculations.

N

] Formulate and Revise Scennfic Explanationz and Models Using Logic and
Ewvidence
Scientific explanations and models are developed and revised through
discussion and debate

1. Construct experimental explanations or models through discussion
debate logic and expermental endence.

2  Develop explanations and models that elimmate bias ond demonstrate the
vse of ethical principles. (P)

3 Rewise explanations or models after review

E Recognize and Analyze Alterative Explanations and Models
Scientific cmteria are used to discriminate among plausible explanations.

1. Compare curvent scientific models with experimental results
2 Select and defend based on scientific criteria the most plausible
explanation or model

F  Commumcate and Defend o Scientific Argument
Experimental processes data and conchimons should be communicated ina
clear and logicel manner

1 Develop a set of laboratory instruct lons thot someone else can follow
2. Develop o presentation to communicate the process and conclusion of a
scientific mvestigation

Key Habhistory of Science NzNature of Saence P=Science in Social and Pergonal
Percpectives T=Technology — major categories of the National Science Educahon
Standards that hawe beenintegrated in content areas.

Mote Bald face type indicates text directly from the National Sctence Education Standards.
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6  Understandings cbout Scientific and Technological Inquiry
Historical scient ific knowledge current research technology mathematics and
»  logic should be the basis for conducting investigations and drawing conclusions

L Andlyze how ecience and technology explain and predict relationships

a  Defend the idea that conceptual principles and knowledge guide
scientific and technologlcal inquiry

b Explamn how historical and current scientific knowledge influences
the design interpretation and evaluahons of investigations

1 Discuss the reasons scientists and engineers conduct
nvestigations.

2 Defend the use of technology as a method for enhancing dota
collection, data mempulation and advancing the fields of
science and technology

3 Explam how mathematics is mportant to scientific and
technological inquiry

4 Explain why scientific models and explonations need tobe
based on historical and current scientific knowledge.

5  Understand that scientific explanations must be logical
supported by the endence and open to revision

II Life Science

A  The Cell

Key  HeHistory of Science N:Nature of Sdence P=Science In Social and Persenal
Parspectives T=Technology — major categories of the Natwnal Science Education
Stondards that have beenintegrated in content areas

Note Bald foce type indicates text directly from the National Serence Education Standerds
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1 Cells have parheular stiuctures that underhe thewr funchon Insde
the cell 13 o concentrated mixture of thousands of differens
molecules which form a vanety of specialzed structures that carry
out such cell functions as energy productios transport of molecules
waste disposal synthemis of new molecules and the storoge of
genetic matenal

a  Compare prokaryotic and eukarystic cells.
b Identify the cellular structures that are responsible for energy

production waste disposal molecular synthesis storage of genetic
materiol and cell movement

¢.  Trece the development of the Cell theary (H)

d  Discussuses of technologies that enable in-depth studies of the
cell such as microscopes ultracentrifuge techniques and
radioscopy studies. (T)

2 Most cell funchons mvolve chemical reactions  Food molecules taken
wto the cell react to promde the chemical constituents needed to
synthesze other molecules  Both breokidown and synthess are made
possble by a large set of protem catalysts cafled enzymes The
breakdown of some of the food mclecules enables the cell 10 store
energy @ specific chemcals that are used to cary out the many
functions of the cell

a  Explanthe role of enzymes in chemical reactions within the cell
b  Differenhate the functiaons of carbohydrates protemns lipids and
nucleic ecids in the cell

3 Celis store and use information to guide thewr funchiont The genetic
informaton stored m DNA 13 used to direct the synthess of the
thousands of proteins each cell requires.

a Compare DNA and RNA
b Explam the role of the triplet codon i proten synthesis.
c. Illustrate the steps of protemn synthess

4  Cell funchicns are regulated Regulation occurs through charges
the actmty of the funchions performed by protewns and by the
selective expression of certam genes  This regulation allows cells to
respond to thew environment and to control and coordinate cell
growth and dinson

a Examme the importance of DNA and protems n cell regulation.
b Disauss mishaps In cell regulation (¢ g tumors). (P)

Xey HeHistory of Sclence N Nature of Scence P=Science in Socal and Personal
Perspectives TzTechnology — major categones of the National Science Education
Standards that have been integrated n content areas
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8  Cells can differeshate aond complex muincelllar organisms are
formed as a nghly orgaszed arrangement of differenthated cells Ia
the development of these mulhceliular orgamsme the progeny from a
single cell form on embryo i wheh the cells multiply and
differennate to form the many speachized cells, tissues and organs
that comprite the find orgamsm  This differentighon 13 regulated
through the expression of different genes

a Illustrate the development of both en animal and a plarrt
muthcellular organism (cells specialized cells tissues organs
organ systems and organisms)

b Describe how organs and eystems in both plants and
anmals function. *[This concept has been taught ot a previous
grade level]

'3 Recogmze that o degenerative disease mvolves the deterioration
of the organs or tissues.

B The Molecular Bonis of Heredity

1 In oll orgamsms the wmstruchons for specifymg the characterstics
of the orgamzm are carned m DNA a large polymer formed from
subunits of faur kinds (A T 6 and C) The chemical and structurd
properhes of DNA explam how the genetic iformation that underiies
heredity 13 both encoded 1n genes (a3 a stming of molecular “letters™)
and replicated (by a templating mechamsm) Each DNA molecule in
a cefl forms a single chromosome

Explam how DNA g and chror are related

Analyze the chemical structure of DNA.

Explain how DNA replication occurs

Evaluate the impact of DNA technology on society (e g,
boengneering forensics, genome project DNA fingerprinting)
(U

an op

2 Most of the cells m a human contam two copes of each of 22
drfferent chromosomes In addition there 13 a par of chromosomes
that determines sex a female contams two X-chromosomes and a
male contains one X and one Y chromosome  Tronsmissos of genetic
yformanon to offspring occurs through egg and sperm cells that
contan only one representative from cech chromosome paw An eqg

Key

Note

HeHistery of Science N=Nature of Scence p=Science n Socal ond Personal
Parspectives TzTechnology — major categories of the National Science Education
Standards that have been integrated in content areas
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and sperm unite to form a new indwidual The fact that the human
body 1s formed from celis that contam two copies of each
chromosome--and therefore two copres of each gene--explans many
features of human heredity such as how vamations that are ndden
in one gemerahion can be expressed in the next

a  Explain the process of meiosis.

b  Make predichions concerning inhertance based on the laws of
heredity

¢ Discuss advancements in the study of heredity since
Mendel including the chromosome theory )]

Changes in DNA (mutations) occur spontaneously ot low retez Some
of these changes make no dfference to the organism whereas
others can change celis and orgamsms Only mutations 1 germ celis
can create the varation that changes an orgamsms of fspring

Discuss how both chromosomal and gene mutations might occur
Infer how mutations contribute to genctic diversity

e  Discuss the charactenstics ond molecular basis of vartous genetic
disorders such as sickle cell anemta Tey-Sachs cystlc fibrosis,

and hemophilia (P)

o P

¢  Bological Evolution

b

Species ewolve ower hme Evolution 13 the comsequence of the
\nteractions of (1) the potental for a species 1o increase its
mmbers (2) the genetc vamabihity of offsprisg due to mutaton and
recombunation of genes (3) a finite supply of the resourcez required
for life and (4) the enzung selechon by the environment of those
of fspnng better able o survive and leave offspring

a Discuss evolution as a consequence of verious iteractions such as
the mumber of offspring genetic varabilty fimte supply of
resources, and environmental foctors.

b Discuss the saentific evidence that illustrates change over time.

Naturd selection and 1ts evolutionary consequences pronde a
scrennfic explanation for the fossil record of ancient life forms os
well as for the stnking molecular simlarvhes ocbserved among the
dverss pecies of liviag orgamsms

a Evaluate the process of natural selection and 1ts consequences.

Note

HeHistory of Science N Noture of Science P=Science in Soaial and Personal
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b Infer how the fossil record can reveal evolutionary changes over

time.

¢ Describe how carbon dating is utilized In the study of evolution.
HD

d  Discuss Chorles Darwins contribution to the study of evohrtion
)

3 Biologrcal clasuifications are based on how organisms are related

a  Investigate the modemn kingdom classification system based on
fossil record interpretation and simiarrties in structural and
chermcal make-up.

b Analyze the complexity of clossifyng organisms based on
structural edaptations physiology nutritional strategies
bicchemical similardties genetic similamties embryological
similarhies ond methods of reproduction.

e Justify why mony scientists group viruses in a category separcte
from hving things

D  Interdependence of Orgamsms g

1 Tmmmsandmdmksouthecmhcycbmgmﬁwngm
noniving components of the biosphere

a  Anmalyze how orgamsms interact with the biosphere as part of the
geochemical cycles (carbon nitrogen phosphorous and water

eycles).
b  Evaluate the impartance of nutrient cycles in an ecosystem.

2 Energy flows through ecosystems 18 oae direction  from
photosynthetic  orgamsms  to herbivores to  camwores and
decomposers

a  Trocethe flow of energy through various trophic levels
b Assessthe valie of the carbon cycle to the flow of energy through
the ecosystems

3 Orgamsms both cocperate and compete in ecosystems The
iterrelahonships and interdependencies of thsse orgamsms may
generate ccosystems that are stable for hundreds or thousands of
years

Key HsHistory of Science N=Nature of Science P=Science n Social and Personal
Perspectives T=Technology — major categories of the National Science Education
Siandards that have been integrated in content areas.
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a  Relate the terms of cooperation and competition to organisms
within an ecosystem.

b Evaluste how mterrelationships and interdependencies of lwing
things contribute to the homeostasis of ecosystems.

4  Lwing orgamsms have the capacity to produce populations of whinte
size but emnronments and resources are fimite This fundamental
tenson has profound effects on the interachions between orgamisms

a  Describe and give examples of demographic characteristics of
populations (e.g birth and death rates oge structure and sex
raehio)

b 6ive examples and explain how limiting factors such as water food
oxygen and living space play arole in the stability of ecosystems

¢ Predict how interactions among organisms such as predaton
competition and paresitism affect population growth

d Discuss the effects of succession on terrestrial ecosystems.
Evaluate dynamic equilibrium as a result of checks and balances
withm populatons communities and ecosystems

5 Human bemgs five withn the world’s ecosystems Increanngly
fumans modify ecosystems os a result of population growth,
technology and consumphos  Human destrychion of hobitars through
direct harvesting polluhion atmosphenc changes and other foctors
)s threatenmg current global stability and 1f not oddressed
ecosystems will be irreversibly effected

a  Identify everts that lead to awareness of environmental concerns
such s fish kille destruction of the ozone layer global warming
and dechne of the bald eagle. (H)

E  Discuss the conflicts that could occur between land developers and
conservationists. (P)

¢ Debate the consequences of exdnction and introduction of species

within ecosystems.

Assess the consequences of acid rain on ecosystems ®

e Gwe examplesof how technology has advanced the study of
environmental science (T P)

a,

E Matter Enengy and Orgenzaton i Living Systems

1 The energy for hifc primanly derwes from the sun Plonts capture
energy by absorbing hght ond usmg 1t to form strong (covalent)
chemeal bonds between the atoms of carbos-containing (orgame)
molecules These molecules can be used to assemble larger molecules

Xey HeMistory of Science N:Noturs of Scaience P=Science In Social and Personal
Perspectives T=Technology — major categories of the Notonal Science Educahon
Standards that have been integrated in conten? areas.
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with biological actwity (including proteins, DNA sugars, and fars)
In cddition the energy stored m bonds between the atoms (chemical
energy) can be used as sources of energy for life processes

a  Summarize the basic process by which photesynthesis converts
sclar energy into chemicdl energy (food molecules)

b Summarize the basic aersbic and anaercbic processes by which
cellular respiration breaks down food molecules into energy that
can be used by cells

The chemicad bonds of food molecules contan energy Energy 13
released when the bonds of food molecules are broken ond new
compourds with lower encrgy bonds are formed Cells usudlly store
thiz erergy temporarily 1n phosphate bonds of o small high-energy
compound called ATP

a  Andlyze bond energy as it relates to food molecules
b Discuss the importance of ATP and how 1t is cycled.

The complexity and organzation of organisms accommodates the need
for obtwning transforming transporting releasing ond elimmnating
the matter ond energy used to sustan Yhe orgamsm

a  Explam why energy 1s necessary for the development growth and
mart enance of orgemisms

b Explain homeostasis and predict the consequences of a lack of
energy on homeostasis

As matter ond energy flow through different levels of organzation of
lving systems (cells orgons orgamsms commumties) and between
living systems and the physical environment chemical elements are
recombimed n different ways. Eoch recombination results m storage
and dissipation of energy mto the environment as heat Matter and
encrgy are conserved n each chonge

a  Discussthe dynamics of energy and entropy os they apply to
biological systems.

Key HiHistory of Science N=Nature of Saence P=Science mn Social and Personal
Parspectives T=Technology —~ major categories of the Nahonal Saence Education
Standards that have been integrated in content areos.
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b Analyze energy m biological systems in terms of trensformation
conservation and efficrency

F  Behavior and Regulation

1 Multcellular ammals have mervous systems that gencrate behavior
Nervous systems are formed from specialzed cells that conduct
signals rapidly through the long cell extensions that make up serves.
The nerve cells commumicate wath coch other by secreting specific
excitatery and snhbitory molecules  In sense organs speciahized
cells detect hght sound and specific chemicals and encble ammals to
momtor what 15 gomg on m the world arcund them

o Describe how cells of multicellular animals cammunicate by signals
conducted through a nervous system.

b Discuss the adaptive value of the reflexes such as blinking of the
eye opening/closing of the iris responses to hot and cold ete

e 6we examples of specialized cells such as toste buds touch
receptors and rods and cones in sense organs that detect stimuli

2  Organisms have behavioral responses to nternal change and external
stimubh  Responses to external shauli cas result from interochons
with the orgamsm s own species and others as well a3 envirosmental
changes these responses can be erther maate or leamed The broad
patterns of behavior exhibited by ammals have evolved to ensure
reproductive  Success Ammals often lve in  unpredictable

a  Investigate how different organtsms mamtam homeostasis

b  Give examples of feedback mechanisms

c.  Explan how orgamsmsreact to pathogens.

d  Assess both the positive and negative effects of introducing
chemical substances into the body ()

e Gwe examples that Wlustrate nnate behavior

f Gwe examples of learned behavior

g  Discuss tropisms in plants a= responses to external stimuls

3 Like other aspects of an orgamsms bology behaviors have evolved
through natural selechion  Behawors often have an odaptive logic
when wewed i terms of evoluhonary principles

Key HeHistery of Science N-Nature of Science P=Science v Social and Persenal
Perspectives T=Technology — major categories of the National Science Education
Standards that have been integrated in content areas
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III

a  Gwe examples of common behanoral responses in organisms such as
waggle dancing courtship and nesting behaviors that maamize
their fitness and success.

b  Evaluate how computer technology has been instrumental In
collecting and analyzing data in the study of animal behavier (1)

4 Behavworal biology has implications for humans a3 it prowdes linkz to
psychology sociology and anthropology

o Describe classicol studies of leamed behavior such as B F Skmner
Jane Goodall and Dian Fossey (H)

b  Gwe examples of how these classical studies relate to human
behavier

Earth Science
A  Energy n the Earth System

1 Earth systems have iternal and external sources of energy both
of which crecte heat The sup 13 the major external source of
energy Two pnmary sources of mvernal energy are the decay of
radoactive 1sotopes and the grawtational energy from the Earth
onginal formation

Key

Note
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o  Describe how the decay of redicactive isotopes produces mternal
heat in the Earth

b  Deseribe how gravitational forces led to the production of heot
in the early history of the Earth and to the drfferentiation of
the Earth into a core, mantle and crust

¢ 6Gwe ewdence that some of that heat is shill escapmg from the
Earths interior

2 The autword tromsfer of Earths mternal heat dnves convecton
arculation 1n the mastle that propels the plates comprising Earths
surface across the face of the globe

o Exammne how mternal heat produces convection currents that are
the driving force for plate tectonics

b Analyze the pros and cons of iving in arcas offected by natural
hazords such as earthquakes; and volcanic eruptions. ®

3 Heating of Eorths surface and atmosphere by the sun dnives
convection withm the atmosphere Global chmate is determined by
energy transfer from the sun at and near the Eerths surface

¢ Ths energy transfer is influenced by dynamxc processes such as
cloud cover and the Earths rotation and static conditions such as
the position of mountain ranges and oceans

a  Analyze the effects of atmospheric convection, atmospheric dust
and cloud cover rotation of the Earth revolution of the Earth
and hilt of the Eartis rotational @as on global climates and
seasons.

b  Explan the factors that affect geographic variations in clunate
including distribution of land aond water, physiographic {geologic)
features and lahtude effects

¢ Relate the transfer of heat energy to the patterns of wind belts.

d  Compare end controst the formation of high- and low pressure
systems the formation of fronts and the movement of weather
systems ocross the surfoce of the Earth.

e  Andlyzethe pros and cons of hving in areas affected by natural
hazards such as hurricanes tornadoes and other severe weather

®

4 The hydrosphere 15 affected by both mternal and external sources of
energy  Solar energy drwes the hydrologic cycle and produces
convection 1n the hydrosphere The outwerd transfer of Earths
internal heat drives hydrothermal processes (Not an NSES Stendard)

Key HeHistory of Science N-Nature of Saence P=Science In Socal and Personal
perspechives T=Technology ~ major categories of the National Science Education
Standerds Shat have beenintegrated in content orcas.
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o Describe how solar energy i1s transferred to ocean currents and
waves.

b Inveshgate and describe the formation of waves and the effects
of the transfer of energy as waves interact with the shore.

c.  Evaluate the effectiveness of human interventions designed to
reduce the effects of rsing sea level and waves on coastol
erosion.

d  Examine the influence of heat from the Earths interior on
chemosynthesis i the merine hydrosphere.

B  Geochemica! Cycles

1

The Earth 13 @ system contawmng essentlally o fixed amount of each
stable chemical atom or element Each clement con exst i
severdl different chemecal reservors Each clement on Eorth
moves among reservoirs in the sohd earth oceans atmosphere ond
organisms as part of geochemxcal cycles

a  Illustrate and explain how elements such s carbon oxygen and
nitrogen cycle through the atmosphere oceans rocks and living

| organisms.

b Analyze how the use and recovery of fossil fuels mpacts the
environment {T P)

e Evaluate the importance of himiting consumption of nonrenewable
resources (T P)

Movement of matter between reservoirs is drives by the Earths
mternal and external sources of energy  These movements are
often accompamed by a change m the physical and chemxcal
propertics of the matter Carbon for example occurs
carbonate rocks such as hmestonre m the atmosphere as carbon
doxide gas n water as dissolved carbon dioxade and in dll
orgamsms as complex molecules that control the chemistry of fife

o Describe how the Earths intemal and external energy drives the
physical and chemical changes tarbon undergoes as it moves
through tts geochemical cycle

b  Discuss how thesz changes affect the reservorrs

C  The Ongm and Evolution of the Earth System

1

Scientists theonze that the sun the Earth and the rest of the
solar system formed from a nebular cloud of dust and gas 4 6

Note
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bdlon years ago. The early Earth was very different from the
planet we live on today

o  Describe how scientists thearize that the Sclar system formed
from anebular cloud of dust and gos

b Describe changes in atmospheric condrtions over time and infer
possble couses including the greenhouse effect and ice age
cycles

Geoope time can be eshmated by observing rock sequences and
vsing fossils to correlate the sequences at varous locations
Current methods include usmg the known decay rates of rodwactve
1sotopes present in the rock to measure the time since the rock
was formed

@  Trace the historical development of relative dating using rock
sequences and fossils including the contributions of Hutton
(uniformitariamsm) and Lyell (crosscutting relationships and
inclusions) (H N)

b  Describe techniques of relotive dating using rock sequences and
fossils to establish a sequence of geologic events, ncluding the
oge of fossils

¢ Describe radicactive decay as a means of datmg events nthe
Earths history

Interactions among the sohd Earth the oceans and orgamisms
have resulted in the ongomg evolution of the Earth system We
can observe some changes such oz earthquokes and volcame
eruphons on a humar time scale, but many processes such o3
mountam building and plate movements toke place over hundreds of
miflions of years

o Explan how scientsts conclude that processes toke place and
change occurs even when the change 1s too slow Yo pbserve
directly

b  Infer from surface features shown on aeral satellite and
topographic maps the underlymg subsurface condrtions resultmg
from past geologic event= (T}

¢ Infer how interactions between the atmosphere hydrosphere
and solid Earthresult in the formation of sedimentary rocks.

d.  Predict changes in the Earths surface based on past and corrent
geologic events (e g earthquakes volcamc achivity mountain
building weathering erosion and mpact craters) (N)

Key HiHistory of Science N:zNature of Science P=Science in Soclal and Persenal
perspectives T=Technology — major categories of the National Stience Education
Standards that have been integrated in content areas.
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¢ Trace the historcal developmert of the theory of plate tectonics
including the contributions of Wegener (H N)

4 Evidence for one-celied forms of hfe--the boctena--extends back
more thar 3 5 billion years The evoluton of life coused dramatic
changes 1n the composihon of the Earths ctmosphere which did
not ongmally contam oxyges

a  Relate the dramatic changes in the composition of the Earths
atmosphere (intreduction of oxygen) to the evolution of single-
celled life forms.

D  The Onigin and Evolution of the Umverse

p | The ongin of the umverse remans onae of the greatest queshons in
science The big bang theory places the orgn between 10 and 20
beflion years cgo when the universe began n a hot dense state
according to this theory the umverse has been expanding ever
since

o Trace the historical development of sclentific theorles for the
formation of and changes in the universe including the
comtributions of Copernicus Kepler and Gahlea (H N)

b Discuss the evidence for an expanding universe.

c.  Give examples of the technology used to provide evidence cbout
the history and origin of the universe. HNT

2 Early in the hstory of the umverse matter premarily the light
atoms hydrogen and helum clumped together by gravitational

artractson to form countiess tnliions of stars  Billioss of gaaxies
cach cf which 1s a growtationally bound cluster of billions of stars
now form most of the visible mass in the universe

a  Infer how gravity and motion affect the formation of dif ferent

types of galaxses.
b  Identify the location of our Sunn the Milky Way galaxy

3 Stars produce energy from nuclear reactions primanly the fusion
of hydrogen to form helium These ond other processes v stars
have led to the formation of dll the other elements

a  Describe the ife cycles of stars.
b Explan the formation of elements by fusion in stars and
supernova explosions

Key HsHistory of Science N:=Nature of Scence P=Science in Social ond Personal
Parspectives T=Technology — magor categories of the Natonal Saence Education
Standards that hove been integrated in content creas.
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IV Physical Science (CHEMISTRY)
A.  Structure of Aroms

1 Matter 13 mode of mmute particles called atoms and atoms are
composed of cven smaller components These components have
measurable propernes such as mass and electrcal charge  Each
atom has a positnely charged nucleus surrounded by regahvely
charged electrons  The electne force between the mucleus and
electrons holds the utom together

a Troce the bistorical development of the model of the atom
mcluding the contmbutions of John Dalton J J Thomson
Ernest Rutherford and NalsBohr (H N)

b Cite the physical and chemical evidences for the existence and
structure of atoms.

Key HeHistory of Science N:Nature of Saence P=Science In Soclal ond Perconal
Perspectives T=Techoology — major categories of the National Sctence Education
Standards that have been mtegrated in content areas
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< Compare and contrast the component particles of the atam

2 The atom's mucleus is composed of protons and neutrons which are
much more masswe than electrons When an clement has atoms
that dffer w the mumber of neutrons these atoms are caled
different isotopes of the element

a Trace the development of nuclear models mcludmg the
camributions of the Marle and Pierre Curie, Lise Meltner and
Enrico Fermi. (H N)

b Identify the charge component parhicles and relatve mass of
the nucleus.

c Explain that elements exist o3 1sotopes which may be stcble or
unsteble (redioactive)

3 The nuclear forces that hold the aucleus of on atom together of
nuclear distances, are usually stronger thas the electne forces
that would make it fly apart Nuclear reactions convert @ fracton
of the mass of wterocting parficles wto energy ond they can
release much greater amounts of energy than atomic mterachions
Fission 13 the splitting of a large mucleus into smaller pieces  Fusion
13 the joming of two mucler at extremely hmgh temperature and
pressure and is the process responsible for the energy of the sun
and other stars

a Explain why hke charges are able to remam in close proamity in

the nucleus.

b Controst the energy released by nuclear reactions to that
released by chemical reactions.

c Compare and controst fission and fusion reactions showing how
they are processes that convert matter to energy

d Describe fusion as the process that fuels the sun and other
stars

e Debate the consequences of the development of nuclear

applications such as the etomic bomb nuclear power plants and
medical technologies (P)

4 Radsoactive 1sotopes are unstable and undergo spontonecus muclear
reachons emithng parhicies and/or wavelke radiahon The decey
of any one nmucleus cannot be predcted but o large group of
\denncal nucles decay ot a predictable rate  Ths predictability cen
be used to estimate the age of mgtenals that contan rodicactive

1sotopes

Key IaMistory of Science NsNature of Science P=Science In Social and Personal
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a Explain that unstable isatopes undergo spontaneous nuclear
decay emitting energy o particles and energy

b Apply the predictable rate of nuclear decay to estmate the
oge of materials.

B Structure and Properhes of Matter

1 Atoms mteroct with onc another by transfernng or shanng
electrons thgt are furthest from the nucleus These outer
electrons govern the chemical properties of the element

a Predict the charge a representative element will acquire based
on 1ts outer electron arrangement

2 An element 13 composed of a single type of atom When clements
are hsted 1n onder according to the number of protons (called the
atomic number) repeating patterns of physical asd chemical
properties dennfy fomhes of elements with simlar properhes
Thes "Perodic Table” 13 o consequence of the repeating patters of
outermost electrons and their permitted encrgies

a Troce the historical development of the periodic table includng
the contributions of Mendeleev (H N)

b Explain the arrangement of elements within a group on the
pertodic table based on similar physical and chemical
properties

c Explain that property trends on the periodic Table area
funchion of the elements’ atomic structures.

d Det ermine atomic number mass number ## protons #
neutrons # clectrong for given isctopes of elements.

3 Bondsbetweenm:mmctedwluebcmuampmedopby
being transferred or shored A substance composed of a smgle
fond of atom is called an element  The afoms may be bonded
together into molecules or crystallime solids A compound 13 formed
when two or more kinds of atoms bind together chemcally

a Troce the historical development of the systematic approach
%o the study of matter by including the contributions of
Lavoisier (Law of Conservation of Matter) and Dalton (atomic

theory). (H N)
b. Compare and contrast elements and compounds.

Key HeHistory of Science N:=Nature of Scence P=Science im Social and Personal
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e Classify compounds as being erystaliine soluds (tonic) or
molecules (covalent) based on the transfer or sharing of outer
electrons.

d Predict the ratio by which tha representative elements
combine to form 1onic compounds expressing that ratioina
chemical formula.

The physical properties of compounds reflect the noture of the
nteracthionz  among 118 molecules These Intercctions are
determned by the structure of the molecule including the
consntuent atoms and the distances and angles between them

a Relate the physical properhies of compounds to their type of
bonding

b Andlyze the physical properties of water as they relate to
water s bonding and molecular shape.

c Investigate how solubility varies among different solutes and
for the same solute at different temperatures.

d Analyze the behavior of polar and nonpolar substances in
formmg solutions

c Identify foctars that affect the rates at which substonces
dissolve.
f Compare the amount of solute and solvent in concentrated and

dilute mixtures.

Sohids Iquids and gases differ m the distances and angles
between molecules or atoms and therefore the energy that binds
them together In solds the structure 13 wearly ngid 1n Iquids
molecules or atoms move around each other but do not move apart

and in gases molecules or atoms move almost independently of ecch
other and are mostly far apart

o Compare and contrast solids hquids and gases n terms of
particle arrangement and the energy thot binds them together

Carbon atoms can bond to one another n chams rings and
branching networks to form a vamety of structures mcluding
synthetic polymerz, oils and the large molecules essential to hfe

a Analyze how carbon atoms bond to ane ancther in a vanety of
structures
b Describe polymers as molecules bonded together

Key  HeHistory of Sclence N:Noture of Science P=Science i Social and Personal
Perspectives T-Technology — major categores of the Natwonal Seience Education
Standards that have been integrated in content oreas.
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< Determine uses of aromatic compounds and polymers in
everydoy hfe (P)
d Explore mvestigate and hist some comron uses of petroleurn

products including manufacturng and medical applications

C  Chemical Reachons

p | Chemical reachons occur all around us  for example m hedth care
cooking cosmehcs and automobiles Complex chemical rcactions
nvolving carbon-based molecules take place constantly i every cell
in our bodies

a Explain the process of rusting m terms of electron transfer
and debate the economic impdct of rusting.

b Describe how metdbolism 15 an inter-related collection of
chemical reoctions
i
1 Explan thet food s composed parhally of large complex

molecules that are broken down into eimpler molecules.

@
2 Analyze how these simpler molecules ore rearranged into
new molecules within living thngs. (\)

c Explain the sources and environmgntal effects of some
inorganic and organic torac substances such as heavy metals
B and PCB's. (P)
2 Chemical reactions may release or consume eRergy Some reactons

such as the burning of fossl fuels release large amounts of energy
by losing heat ond by emithng fight Light can mitiate many
chemcal reactions such as photosynthesis and the evolution of
urban smog

a Investigate ond provide evidences of ¢ chemical change by
recording systematic cbservations such os change in color
odor and temperature for various chemical reactions. Q)

b Recognize balanced chemical equations

e Classify reactions as energy-absorbing (endothermic) or
energy-releasing (exot hermic) based on temperature
measurements

d Cenclude from experimental evidence that moss s ned her
created nor destroyed based on mass measurements. (V)

Key FHistory of Science N=Nature of Science P=Science 1 Social and Persenal
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3 A large number of important reachons mwlve the tronsfer of
esther electroas (oxdaton/reduction) or hydrogen ions (acid/base
reachons) betweer reqchon lons molecules or atoms In other
reachions chemical bonds are broken by heat or hght to form very
reachve radicas with electrons reody to form new bonds Radicel
reachons control many processes such as the presence of ozone and
greenhouse gases 1 the atmosphere, burming and processing of
fossil fuels the formahon of polymers and explosions

a Differentiate between eclds and bases

1 Idenhfy the physical charectenistics of acids and bases

2 1denhfy acids and bases In terms of their pH.

3 Describe neutralization reactions.

4 Explain how acid rain s formed and discuss its effects
on the environment  (F)

5 Eveluate the role pH plays inthe development of
consumer products. (N P)

6 Analyze the color changes of some common indicators
to distinguish emong the ranges of acidic, besic and
neutral solutions

b Examme the role of free radicals in atmospheric changes
cellular changes, and pro¢esses such as arganic synthesis and
burmng (N P)

4 Chemical reachons can take place m time periods rangng from the
few femtoseconds (10 13 ceconds) required for an atom to move a
frachon of a chemical boad distance to geologic hme scales of
bidlicas of years Reoction rates depend on how often the reacting
atoms and molecules encounter onc another o the temperafure,
and on the propernes ~ including shape - of the reachng specres
Catalysts such o3 metal surfaces occelerate chemical reoctions |
Chemical reactions in bving systems aore catalyzed by protem
moletules called enzymes

a Describe how reaction rates ere a function of the colhisions
among particles.

b Analyze the effects of temperature, perticle size stirring
concentration and catalysts on reaction rates.

c Apply reaction rate concepts to real Iife apphications such os
food spoilage storage of film and batteries digestive aids and
catalytic converters (1))

Key HeHistory of Science N=Noture of Soence P=Science in Social and Personat
Perspectives T=Tethnology — major categories of the Nahonal Science Education
Standards that have been integrated in content areas

Note Bold face type indicates text directly from the National Science Educahion Stondards.

PLT_6208-0098
REC030889



The ters Invastigete Iz defined as as oppertunity fer students to axplore quastions ond devebp contest knowladge by makisg ebzarvatlons
collecting and laterpreting data and drawlag tentative conolusions through the use of active lecrming strategics

and infercuoes

Grades 9-12 88

IV Plysical Science PHYSICS)

A  Motions and Forces

1 Objects change their mohon only when a net force 13 applied Lows
of motion are used to cdaulate precisely the ctfects of forces on
the motion of objects The magnitude of the change n motion can
be calculated using the relationship F=ma which iz independent of
the nature of the force Whenever one object exerts force on
arother a force equal 1 mogmtude and opposite in direction is
exerted on the first ohject

a Trace the historical development of the understanding of
forces mcluding the contributions of Galileo Isaac Newton
Benjamin Franklm and Charles-Augustin de Coulomb (H N)

b Predict the motion of an object in terms of Newtons three
laws of moton

c Solve uniformly accelerated Imear motion problems
quant tatively and graphically

d Generate ond nterpret graphs of hinear motion

Crte evidence to jushify the use of auto safety dewnices
including seat belts air bags bumpers and heod rests in terms
of Newtons laws. (P T)

®

Key HeHistery of Science N=Noture of Science PzScience i Socal and Personal
Perspectives T=Technalogy — major cafegories of the Natienal Science Education
Stondards that have been integroted in content areas

Note Bold foce type indicates text directly from the National Science Educahon Standards
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2 Grayitahon 13 a umversal force that ecch moss exerts on any other
mass  The strength of the gravitathond! atirachve force between
two masses 1s proportiond) to the masses and inversely proporhonal
to the square of the distance between them

a Describe quantitative changes in gravitationel attraction in
terms of changes in distances between masses.

b Describe quantitative changes In grevitational attraction In
terms of changes in the masses

e by making ebsevotlons

tive conolusions through the use of active learaing strategies

3 The clectne force 15 a unversal forcs that exists between any Two
charged objects  Opposite charges attract while like charges
repel mnrcng?hoff&fonclspmpoﬂloadfofhdw'gcs
and as with grantation inversely propornond to the square of the
distance between them Between any two charged parhcles
electric force 12 vastly greater than the grawtational force  AMost
observable forces such as those exerted by a coiled sprng or
friction may be traced to dectrc forces acting between atoms and
molecules

a Demonstrate the it eractions of like and unhke charges

b Examine changes In electrostatic attraction in terms of
changes in distances between two pornt charges

c Examine changes n electrostatic attrachion in terms of
changes in the quantities of the charges.

d Compare the magnttudes of electrical and grovitational forces.

e Discuss the role of static electricity m disruptions and damoge
to electrmeal devicee (N P T)

4 Electnesty and magnehsm  are  two  aspects of a single
clectromognenic force  Moving electre charges produce magnehc
forces and moving magnets produce electric forces These effects
help students to understand electrc motors and generators

a Describe how moving electrical charges produce. magnetic

fields
b Describe how moving magnets produce electrical fields.
c. Compare and contrast electrical motors and electrical

generctors m terms of energy tronsfers (N T)
d Examine the effects of the advent of electrarty on ndwiduale

andsocety (H N P T)

The term invastigate is defined es an opporfority fer studasts to explore questions asd devabp castent knowledg

and Inferances coliscting evd Interpreting dota omd drewing tente

Key HcHistery of Science N=Nature of Soence P=Science in Soal and Personal
pgrspectives TsTechnology — major categories of the Nahonal Sdence Education
Stendards that have been integrated in content areas

Note Bold face typeindicates text directly from the National Science Education Standards
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for studante to explore questioas asd devebp costent knomedge by makisg shsarvations

d drewing testative coxclusions thwough the usa of active learning strategies

The term isvestigate is dafinad at an opportusity

and Inferences coliccting and isterpreting dota an

G6rades 9-12 90

5 Analyze electmcal circuits that obey Ohms Law  (Not an NSES
standord)

a Construct and schematically diagram simple series circurts and
parallel circurts

b Use an electric meter o measure the voltage and resistance
m

c Compare and contrast senes and parallel circuits.

d Perform cakilatlons using Ohm’s Low

e Explain how fuses surge profectors and breakers function
m

B Conservahon of Energy and the Increase 1n Disorder

1 The total emergy of the umverse s constant Energy con be
transferred by colligons i chemical and nuclear reactions by Bght
waves and other rediations and i many other ways However 1t
can never be destroyed As these transfers occur the matter
mvolved becomes steadily less ordered
a Eveluate transformations between potential and kinetic
energies and other forms of energy

b State and apply quantitative relat onships between energy
work power ond efficiency

c Cite o dentify examples of how the disorder of matter
chenges with energy changes. ()]

2 Al energy con be conssdered to be ether kinehic energy which 1s
the energy of monon potenhal entrgy which depends on relatve
position or energy contamed by a field, such as electromegmehc
waves

a Clossify energy typesas potential kmetic or electromagnetic

3 Heat consists of random motion and the wbrahonz of atoms
molecules and ons  The hgher the temperature the greater the
atomic or molecular moton

a predict and measure the effects of varying the temperature
pressure and volume of gases. (N)

b Assess particle motion and distance as they relate to
temperature and phase changes

c Assess the hazards of handling and storing pressurized gases
®n

Key HeHistory of Science N=Nature of Stience P=Science i Social and Personal
Perspectives T=Technology — major categormes of the National Science Educahion
Standards that have been integrated in content areas

Note Beld foce type indicates text directly from the National Science Education Standards
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tast keowiedge by makisg obswvations

and inferences collioting and Interproting date and drawing tentative conclugions threugh the use of uctive learaing strategies

The tarm lnvestigata is defined az an epportunity for stadants to axplore quextions aad develp con

6raded 9-12 91

4 Everything tends to become less orgamzed and less orderly over
time Thus . ol energy tronsfers the overall effect 1s that the
energy 's spreod out usiformly  Examples are the transfer of
energy from hotter to cooler objects by conducton radiation or
convection and the warming of cur survoundings when we burm fuels

a Compare and contrast the environmental mpact of power plants
that use fosst) fuels water or nuclear energy to produce

electmiaity @ T)

€  Interoctions of Energy and Matter

1 Waves including sound and sessmic waves waves os water and
bght waves have emergy ond cen transfer energy when they
interact with matter

a Identify and show relationsh:ps among wave characterstics
such as velocity period frequency amplitude phase ond

wavelength

b Compare and contrest models of longrtudmal and transverse
waves.

¢ Give examples of the wave behaviors of reflection refroction

diffraction interference polarization, and Doppler effect

d Compare Ight and sound in terms of wave models.

e Distinguish between the electromagnetic spectrum sesmic
waves water waves and sound waves based on their properties
and behaviors,

f Describe the energy of a wave in terms of amplitude and

frequency

9 Relate wavg behavior to health issues such as skin cancer
cataracts medical diagnostics and treatment (¢ T)

h Relate wave behavior to tommunication 1ssues such os cellular
phones satellites and animal commumcahion (. 9]

L Relate wave behavior to optical and sonic devices such as optic

fibers and motion detectors. P T)

Key HiHistory of Science N=Nature of Science P=Science i Social and Persenal
Perspectives T=Technology — major cotegories of the National Science Education
Standards that have been integrated in content arecs.

Note Be!d face type mdicates text directly from the National Science Education Standards
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tast knandadge by making sbsarvatisxs

ative conclagions threugh the use of sctive \earuing strategles

The term lavestigats is deflned az an opportusity for ctudants to explore questions ond devabp oes

and inferancos colizoting and interpreting data drd drawing tent

6rades 9-12 92

4 Electromagnetic waves result when a charged object 13 accelerated
or decelerated  Electromognetic waves mehde rodio waves (the
longest wavelength) microwaves mfrared rediaton (radiast heat)
vigible light ultraviolet radiatios x-rays ond gamma rays The
energy of cleciromagnetic waves 13 carvied In packets whose
maogmtude 12 inversely proporhonal to the wavelength

o Compare and contrast the parts of the electromagnetic
spectrum in terms of energy

3 Each lond of atom or molecule can gan o lose energy only 1n
porticular discrete amounts and thus can absorb and emt ight only
at wavelengths corresponding to these amounts These wavelengths
can be used 10 wdentify the substance

a Describe how t he absorbing and releasing of energy by
electrons produces light

b Explain that each element has its own configuration of
electrons and hes a unique ling spectrum that can be used fo
identify that element

c Dyscuss the appheation of emitted colors by certan substances
in such areas as fireworks and hght scurces. @ T)

4 In some matemals such as metals electrons flow easily whereas
n insulating matenals such as glass they can hardly flow ot dll
Semiconducthing matenals hove intermediate behavor At low
jemperatures some materals become superconductors and offer no
reaistarce 1o the flow of elecirons.

a Compare msulators conductors and semconductors

b Describe the conditions under which superconduchivity exists

c Evaluate the impact of mniaturization of electric circusts upon
ndividuals and society (H P T)

Key HeHistory of Science N=Neture of Science P=Science In Sociol and Personal
Perspectives T=Technology ~— major categores of the Notional Science Education
Standards that hove been integrated in content arecs

Note Bold face type wndicates text directly fromthe National Science Educahon Standards
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APPENDIX D
Glossary
Ablotic. Referring to non-living substances.

Biotic: Relating to hife or ving things

Classfy To sort or order cbjects and events according to thewr properties
or attrbutes based onther simlarities

Commurdcate To transfer information by use of varicus methods, such as
oral or written language pictures maps graphs diagrams or mat hematical
equations.

Concept. A broad fundamental understanding that must be developed and
contimueusly refined as the individual gains further experience

Constructsm The process of building new knowledge based on what s
already known

Content- What students should know and be able to do in the natural
sciences over the course of K-12 education.

Controlfing varables Managing the factors in an experiment necessary for
the results of the experiment to be relable

Curmiculum The orgamization and presentation of content in the classroom
Defiming opem?tonully' Stating definttions in working terms

Evolution A series of changes over Time some gradual and some sporadic
that accounts for the present form and funchion of cbjects organisms and

natural and designed systems Evolution may refer to biological changes,
geological changes and/or technological changes

REC030899

PLT_6208-0108




98

Experiment To test o hypothesis through the mampulation and control of
independent variables and noting the effects on a dependent variable
necessary to the total sciernt fic process uses all process skills

Extrinsic disease A disease or iliness originating from a causative agert
outside the body

Hypothesze Forming a generalization based on observations inferences
and predictions that may be tested by one or more experiments.

Infer the use of logic to make conclusions from observations facts o
recognized patterns

Inqury aset of processes by which students ard scientists pose questions
plan ang conduct nvestigations think crrtically about relationships, and
construct and analyze explanations allows students to learn science in a way
that reflects how scrence actually works

Interpreting data Making predictions inferences and hypotheses from a
set of data

Intrinsic disease A disease originating or sttuated wrthin the body or part
acted on, and not caused by an external pathogen

Investigation: Conducting research and experimentation using the proper
method of inquiry and tools of science, to arrive at reasonable hypotheses
based on the results

Mass The amount of matter inanobject

Measure To express the amount of an object or substance in quantitative
terms such as area length volume or mass. proper instruments and tools
must bs uhihzed and the results in science are most often expressed n

metric terminology such as meters lters and grams

Model A representation of an cbject dea concept or “redl” thing Models
may be physical, conceptual mathematical or verbal

REC030900
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Natural Resource. Material supphed by nature, and not made or caused by
human beings, such as water, coal, farests, natural gas, etc

Nature of Science An understanding of historical perspectives, the
development of science as a human endeavor, and methods of inquiry,
problem solving and interpreting information

Niche The habrtat supplying the factors necessary for the existence of an
orgamsm or species

Observe To use one or more of the five senses, as well as simple or
complex mstruments or fools to investigate the properties of objects and
events

Predict to forecast a future occurrence based on past experiences priar
knowledge o~ current observations

Process Skills The ways in which scientists gather, sort, organize, analyze
and make sense of information about the world Basikc skills are observing
commumcating, classifying and measuring Advanced skills are predicting
inferring, controlling variables defining operationally and experimenting.

Qualitative Relating to characteristics or attributes
Quantitahve Relating to measurement or amount

Technology The application of science to solve practical problems and
design golutions or products

Theory A comprehensive logical explanation of phenomena based on
currently availloble evidence, and capable of generating hypotheses and
testable predictions about the natural world A theory may be challenged,
tested and modified over time

——-
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Phyncal Saeace Course Standards |
Physical Science Course Standards

Course Description

Physical Saence 18 deaagned to seTve 38 8 foandanon for other lugh school science courses. Iysa
laboratory course_(mmrum of 30 percent hands-on investigation) that misaraics prmeiples of
chamstry anfl physics, [t emphasizes inqury-based leaming, process slalls, and hugher-order
thinking skalls Chemusuy pnits snclude composition and clasafication of msiter, atonme
stravture and: {hg penodic table, and chemecal bonds and reactons, jogether with bagig puclear
chemistry Physics pmuis mclude forces and moton, conservanon. of energy, clectnenty_and
maznctsup and wave_phenomena, charactenstics, and behawior, meluding clectromagnetic and
sound waves Because expenmentation 13 the basis of saence, laboratory mvesugations are an
integral part of ius course Invesugauve, hands-on lab activities that address the hugh school
mnqury standprds ave gentxal to gffecuve instmucuonn tus course

descnbe yJasmooinleamung that 1s gagental for gudents.to paxfonn at a hagh

lweum_mm_wmmmm on @ state assessment becausc of formatung, buss,

technology, ind senstuwaty 156u¢8. However, those standards arc appropnate for cassroom
assessment

1 Inqulry

Inquiry 13 not an ssolated umt of insacton and should be embedded throughout the content
area of physical science The nature of science and technology 1s incorporated wathun ths
area

A ldentify Questions and Concepts That Gulde Scientific Investigations

Expefimental design should demonstrate Jogical connections between a knowledge base
and conceptual understanding

1 Demonstrate an understandng of the process of developing scientific hypotheses
(ag, formulatc a testable hypothesis based on lterature rescarch and pnor
knowledge, scleat the cormroct form for a hypothesis statement based on a given
scenano)

1dennfy and select expenimental vanables (independent and dependent) and devise
methods for controling relevant condmons.

»

H

hey H = History of Scwence N = Nahre of Scwence P = Sorence m Sootal and Personal Perspectives T =
Technplogy—major categoftes of the National Science Bducation Standards that have been mtzgrated in
conterd areas. .

Note Boldface type mdicates bext taken directly fram the National Scrence Education Standards

The term irvesdgate 1s defined as an opportumty for students to explote questions and develop content knowledge
by ngking obsesvanions and inferences collecting and wterprefing dats, and drawing eniative conclusions twough
the use of active leamung strateges.
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Phyrical Science Course Standards 2

B Design and Conduct Investigations

Science bmlds on pnor knowledge, thus pnar knowledge about major CORCEPpls,
laboratory apparatus, laboratory techmques, and safety should be used m desigung and
conducting 3 sacntific mveshgaton.

} Demonstrate an understanding of the process of tesung saentific hypotheses (¢ g.,
desagn and conduct 2 scientific mvestigation based on the major concepts m the area
bemng studicd)

2 Select and use appropnatc mstruments o make the obsarvations necessary for the
investganon, taking 1nto consideration the Lnmtanons of the equipment.

3 Selcct the appropnate safety equpment needed 1o conduct an inveshgstion (€ g.
gosgles, aprons) and 1dennfy safety precaunons for the handling of matenals and
cqupment used n 30 MVeSugation. :

4 Dgscnbe the proper reSponse to CMETEENCY QTUANORS M the laboratory

5 Idennfy possible sources of procedural ewor (e.g, meormect measurement) and
rdennfy appropnate methods of control (e g , repeated tnals, systematc manpualahon
of vanables) 1n an expenmental design

6 Orgamze and display data i ascable and efficaent formats, such as tables, graphs,
maps, cross sections, and mathernatical expressions.

7 Dras conclusions based on quaktatve snd/or quanttatrve data.

8 Dascass the impact of sources of €rTor on axperimints.

9 Comummcate and defend the saaentific thmling that has resulted 1n conclusions.

C Use Technology and Mathematics to Improve Investigations and Communications

Sciamific investigatons can be umproved through the usc of technology and mathanstics
Whalé 1t 18 acknowledged that the System Internanonal of Umts (called the SI system) 13
the atcepted measurement system I SCICRCE, opportumbes to use the US Customary
System arc encouraged where appropnate.

1 Sélect and use appropnate technologics (¢ g , comnputers, calculators, calculator-based
laboratones (CBLs), electromc balances, calipers) to acheve appropnatée preason
and accuracy of data collection, analysis, and display

Discnnznate betwoen vahid and questionable data.

L )

. pona g extrapolated dals
5 Draw a “best fit curve through data pownts by using computer software and/or
graphing calculators

hey H-lbsboryofScmN-NmnofScme P = Science m Social and Personal Paspeotrves T=-
Technslogy—major categones of the Nanonal Serence Bducation Standards that have been miegrated 1n
contem weas.

Note- Boldface type mdicates text wken directly from the Nahonal Science Education Standards.

The term mvessigate s defined asan opportwuty for students to explore questions and develop content knowledge
by making observations and mferences, collecting and mierprenng data, and drawmg tentative conchiions trough
(he use of active leaming strateges.
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Physcal Scence Course Stasdards 3

6 Cﬂuﬂatetheslopeofﬂwmoanduseconeclunnsforthcvalncofﬁwslopcfox
Imear rdatonships.

7 Paform dmensional analysis calculatons,

8 Parform calculanons usmg numbers expressed 1n scientific notation

D Formulate and Revise Scientific Explapations and Models Using Logic and
Evidence

Scientific explanations and models_are developed and revised through discusmon and
dcbate

1 Construct scientific explanations or models (physcal, conceptual, and mathemancal)
by uang discussion, debate, logrc, and cxpenmental evidence

2 Develop explanations and models that demonstrate_sgienific intesmty (P)

3 Revisc explanatons or models.

E Recognize and Analyze Alternative Explanations and Models
Scientific cntena are used 10 discnmunate among plausble explanations,

1 Compare cmrent scientfic models with expenmental resalts.
2 Select and defend, on the basis of scientific critena, the most plausible explanation or
model

F Communicate and Defend a Scientific Argument

Expenmental processcs, data, and conclugons are commmmicated m a clear and logcal
manner

1 Develop a set of laboratery instructions that someone else can follow
2 Develop a presentation lo commuucate the process and the conclusionof a sciensific
uvestigation.

G Understandings about Scientific Inquiry

Histoncal and._cnrrent sciennfic lmowledge, current rescarch, technology, mathematics,
and logic form the bass for conducting mvesthgations md drawing oconclunons.
1 Analyse how science and technology explan and predict relahonships

a end the idea that conceptual principles and browledge guide scientific
tmqautry

Key H-Hmoryo!‘So:m:eN-NﬂmofScm»e.P-SmenoenSoomluthmomchwecumT-
Technology-—major categones of the Nanhonal Sowence Education Standards fhat have been ntegrated
conterit eas

Note- Boldface type mdicaes text taken diectly from the National Science Edncation Standards.

The term investigaie 15 defined as an opportumity for students to explore questions and Jevelop content knowledge
by mskmg observations and mferences collecting and mterpreting data, and drawmg tentztive conchisions throngh
the use of acinvg leamung strategies
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Phyncal Saence Course Stapdards 4

b Discuss how the avarlable body of saientific Jmowledge, storical and cwrrent,
influences the design, interprelation, and evaluations of investigations

2 Dascuss the reasons why saenusts and engineers conduct mvestigations and the
methods they use to conduct these mvestigshions.

3 Demonstrate and discuss the use of technology as = method of enhancmng data
collechon and dats mampulaton and of advancmng the ficlds of saence and
technology

4 Discuss how mathematcs 18 tmportant to scientific mmqury

5 Dyscuss why saentfic models and explanahons need to be based on the avalable
bady of scientific knowledge

6 Demonstrate the understanding that saentific explanations st be logical, supported
by the evidence, and open to reviion

11 Physical Bcience (Chemistry)

A Structure of Atoms

1 Matter is made of minute particles called atoms, and atoms are composed of
even smaller components These components have measurable properties, such
as mass and electrical charge Each atom has a positively charged nucleus
surrounded by negatively charged electrons. The electric force between the
naclens and the electrons holds the atom together

a. Trace the hstoncal development of the model of the atom, imncluding the
conmbutions of John Dalton, J J Thomson, Emest Rutherford, and Neils Bohr
(H,N)

b Compare and contrast the component parucles of the atom

2 The atom’s nucleus Is composed of protons and neutrons, which are much more
massive than clectrons. When an element has atoms that differ in the number of
peutrons, these atoms are called different isotopes of the element

a Trace the development of nuclear models including the contnbutions of Mane
and Pierre Cune, Lise Matner, and Ennco Fermz (H,N)

b Idennfy the charge, component particles, and mass of the nucleuns

¢ Recognize that elements exist as 1SOl0PES, which may be stable or unstable
(radioactive)

4 Demonstrate the understancing that the number of protons 1dentifies an clement
and 1s the same for all atoms of that element

Key H = History of Scence, N = Natwe of Science P = Science m Social and Personal Perspeotives T =
Technology—major categones of the Nahonal Science Bducation Standards that have been wntegrated m
conterg areas.
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Phyncal Saence Course Stapdards §

3 The nuclear forces that hold the nucleus of an atom together, at puclear
distances, are usually stronger than the electric forces that would make it fly
apart. Naclear reactions convert a fraction of the mass of interacting particles
into energy, and they can release much greater amounts of energy than atomic
interactions Fission is the splitting of a large nucleus into smaller pleces Fusion
is the jolning of two nuclel at extremely high temperature and pressure, and is
thee process responsible for the energy of the sun and other stars

a. Compare and contrast fission and fasmon reactions, showmg how they are
processes that convert matter to energy

b Descnbe fusion as the process that facls the sun and other stars.

¢ Demonstrate an understanding of the consequences of the development of nuclear
applicatons such as the atomc bomb ruclear power plants, and medscal
technologies (P)

B Structure and Properties of Matter

1 Atoms interact with one another by transferring or sharing electrons that are
furthest from the nucleus. These outer electrons govern the chemical properties
of the element

a Detamne the charge a representatve clement will acqure based on its outer
clectron arrangement.

2 Ap element is composed of a single type of atom When elements are listed in
order according to the number of protons (called the atomic number), repeating
patterns of physical and chemical properties identify families of elements with
similar properties This «periodic Table” is a consequence of the repeating
pattern of outermost electrons and their permitted energles

a Trace the histoncal development of the penodic table including the contmbution
of Dmutn Mendeleev (H, N)

b Explain the arangement of elements wathin a group on the penodic table based
on sumilar physical and chemucal properuics.

¢ Explan that property trends on the penodic table are a funcuon of the edements
atormc structures.

d, Deterrmne atommc number, mass number, the number of protons, the number of
neutrons, and the number of electrons for given 1sotopes of clements usmg the
penodic table

3 Bonds between atoms are created when electrons are paired up by being
transferred or shared A substance composed of a single kind of atom is called

Key B=Kistoryof8¢ncmeN—Nahn'eofScxeme P = Science m Socal and Personal Perspectives T=
Technology—major categones of the Nahonal Science Bducation Standards that have been mlegyated m
comnterst areas.
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an element The atoms may be bonded together into molecules or erystalline
sollds. A compound is formed When two or more kinds of atoms bind together
chemically

3. Compare and contrast elements and compounds.

b Clasaify compounds as beng 1ome or covalent on the basis of the ransfemng or
shanng of outer clectrons

¢ Deterrmne thcranobyw}nche!mtseombnwtofonnmmc cornpounds and
express that rano in a chenmcal formmla

4 The physical properties of a compound reflect the nature of the interactions
among lts molecules These interactions are determined by the structure of the
molecule, including the constituent atoms and the distances and angles between
them

a Relate the physical properies (e.g., boalng pont, melung poant, conductivity) of
compounds to thar rome or covalent bonding

b Idennfy factors that affect the rates at which substances dissolve

¢ Compare the rsuos of solute 1 solvent 1n concentrated and dilute solutions in
relation to the physical properues of the solunon (o g , conductvity, melung pomnt
depresaion)

d Analyze the behavior of polar and nonpolar substances m formmg solutions.

§ Selids, liquids, and gases differ in the distances and angles between molecules or
atoms and therefore the energy that binds them together In sofids the structure
Is nearly rigid, In liguids molecules or atoms move around each other but do not
move apart, and in gases molecules or atoms move almost independently of each
other and are mostly far apart.

a, Compare and contrast solids, hquds, and gases in terms of parhcle arrangement
and the energy that binds them together

6 Carbon atoms can bond to one another in chains, rings, and branching networks
to form a vanety of structures, including synthetic polymers, ofls, and the large
molecnles essential to life

a. Demonstrate an understandmg of how carbon atoms bond to onc another as
smplc hydrocarbons.
Descnbe the formaton of polymers.

¢ Discuss the umportance of polymers as brological compounds such as proteins,
carbohydrates, and hpids.

4. Determune the uses of polymers m everyday hfe

Key H-KidoryofScnu:eN-Nahneoquewe.P-ScmnSomalmdeomchspectm T=
Techmology—major categories of the Nahonal Scrence Education Standards that have been inegated in
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C Chemical Reactions

1 Chemical reactions occur all around us, for ¢xamplé in health care, cooking,
cdsmetics, and automobiles. Complex chemical reactions involving carbon-based
molecules take place constantly in every cell in our bodles

a2 Demonstrate mn understandmg of the process of rustng 1n terms of electron
transfer (e g , determine the number of dectrons lost or gamed, wnte and balance
chemucal equation for rusting, discuss the economic mpact of rasting)

b Demonstrate an understanding of how metabohsm 15 an mter-related collecton of
chemucal reactions.

1 Demonstrate the understanding that food 1s composed parually of large
complex molecules that axe broken down mnto sumpler molecules (P)
2 Analyze how these umpler molecules are rearranged mto new molecules

within biving things (N)

¢ Explam the sources and emvironmental effects of some worganic and organic
toxic substances such as heavy metals and PCBs (P)

2 Chemical reactions may release or consume energy Some reactions such as the
burning of foss! fuels release large amounts of energy by losing heat and by
emitting light. Light can initiate many chemical reactions such as photesynthesis
and the evolution of urban smog

a Inveshgate and provide evidence of a chemucal change by recording systermatc
observatons, such as change i color, odor, and tempersture for vanous chermucal
reactions (N)

b Recogmze balanced chemmcal equattons.

¢ Clasafy rcachons as energy-absorbmng (endotherrme) or energy releasing
(exothermic) on the bauis of temperature measurements,

d. Conclude from expenimental evidence, based on mass measurements, that mass 18
nather created nor destroyed durmng ordinary chemical reactions (¢ g, balance
simple synthess and decomposiuon equations, conduct mass pocasurements
before and after reactions). (N)

3 A large number of important reactions involve the transfer of either electrons
(oxidation/reduction) or hydrogen jons (acid/base reactions) between reaction
igns, molecules, or atoms In other reactions, chemical bonds are broken by heat
or light to form very reactive radicals with electrons ready to form new bonds.
Radical reactions control many processes such as the presence of ozone and

Key H = History of Science N = Nature of S e, P=8 m Social and Personal Paspectives T =
Technology—major categones of the National Science Bducation Standards that have been integrated 1n
content areas.
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greenhouse gases in the atmosphere, burning and processing of fossil fuels, the
formation of polymers, and explosions

a Differentiate between acids and bases.

1 Identfy the physical and chermcal charactenstcs of ecids and bases,
including therr formmlas, reactions with metals, and pH

2 Determine the pH ranges and strengths of acaidrc, bame, and neutral solutions
using appropnate wnstruments and mdicators (¢ g, pH meters, CBL probes,
umversal indicators)

3 Bxplamn how acd ran 18 formed and dhscuss 1ts effects on the environment.
(P)

4 Demonstrate an understandmg of the sigmficance of pH as related to
consumer products.

4 Chemical reactions can take place in time periods ranging from the few
femtoseconds (10-15 seconds) required for an atom to move a fraction of &
cBemical bond distance to geologic time scales of billions of years. Reaction rates
depend on how often the reacting atoms and molecules encounter one another,
on the temperature, and on the properﬂes——lncluding shape—of the reacting
species Catalysts, such as metal surfaces, accelerate chemical reactions.
Chemical reactions in living systems are catalyzed by protein molecules called
enzymes

a. Demonstrate an understanding of how reaction rates arc a funcuon of the
collisons among particles (1 ¢., effects of temperature, paricle size, stamng,
concentration on reaction rates, and the cffects of catalysts on reaction rates)

b Apply reaction rate concepls to real-life applications such as food spoilage
storage of film and batteries digestive ards and catalytic converters (P, T)

111 Physical Science (Physics)
A Motiwons and Forces

1 Objects change their motion only when a net force is applied Laws of motion
are used to calculate precisely the effects of forces on the motion of objects The
magnitude of the change in mohon can be calculated using the relationship F = ma,
which is mdependent of the nature of the force Whenever one object exerts
force on another, a force equal in magnitude and opposite in direction is exerted
on the first object.

Key H = History of Scence N = Natwe of Science P = Science m Socal and Personal Perspectives T =
Techmology—magor categones of the National Soience Education Standards that have been mtegrated m
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3 Trace the histoncal development of the understanding of forces, mcluding the
contnbutions of Galileo, Isaac Newton, Benyamun Frankhn, and Charles-Angustn
de Coulomb (H, N)

Predict the moton of an object m texrms of Newton’s first law (snertia)

Identfy and mvestigate the factors that affect acceleration 1n terms of Newton’s
second law (F = ma)

Evaluate the cficets of action/reachon m terms of Newton's third law

Generate and anterpret graphs of linear motion.

Cite examples of Newton’s laws that are conmmon in cveryday hife (e g , using seat
belts, diving from a boat, pushmg a swing) (P, T)

oo

-0

2 Gravitation is a universal force that each mass exerts on any other mass The
strength of the gravitational attractive force between two masses is proportional

to the masses and inversely proportional to the square of the distance between
them

a. Descnbe changes m gravitational attraction 1n terms of changes m distances between
mmasses and 1n terms of changes m the masses

3 The electric force Is a universal force that exists between any two charged
objects Opposite charges attract while hke charges repel The strength of the
force is proportional to the charges, and, as with gravitation, inversely
proportional to the square of the distance between them Between any two
charged particles, electric force is vastly greater than the gravitational force
Most observable forces such as those exerted by a cofled spring or friction may
be traced to electric forces acting between atoms and molecules

a Demonstrate the interactions of like and unhke charges by exammung changes in
clectrostatic atiraction m terms of changes mn distance between two point charges

b Demonstrate an understanding of the production and cffects of static electnaty
(e g, 1ts role mn disruptions and damage 1o electncal devices destruction of
property and hife, cvaryday annoyances such as static cling) (N, P, T)

4 FElectricity and magnetism are two aspects of a single electromagnetic force
Moving electric charges produce magnetic forces, and moving magnets produce
electric forces These effects help students to understand electric motors and
generators

2. Demonstrate an understanding of the relahonship between elecmaty and
magnetism (¢ g , descbe how moving clectncal charges produce magnetic fields,
descnbe how moving magnets produce electncal ficlds)

Key H = Hstory of Scence N = Nature of Science P = Sorence m Social and Pessonal Perspechives T =
Technology—major categones of the National Science Bducation Standards that have been integrated in
coniend arcas.
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b Examme the effects of the advens of electncity on indmwduals and society (H, N,
P, T)

S Analyze electncal arcuts that obey Ohm s Law

a. Demonstrate an understanding of smiplo senes and parallel arcwmts (e g,
construct, compare, contrast, and schematically diagram sumple senes and paralld
circmts)

Describe the meanmg of voltage and ampenage.

Perform calculaions using Ohm s Law

Explain how fuses, surge protectors, and breakers function. (T)

P.OO‘

B Conservation of Energy and the Increase in Disorder

1 The total energy of the universe is constant. Energy can be transferred by
cellisions in chemical and nuclear reactions, by light waves and other radiations,
and in many other ways However, it can never be destroyed As these transfers
occur, the matter involved becomes steadily less ordered

a. Analyze transformatons between potennal and knetic energes.

b Analyze transformations among other forms of energy such as heat, light, and
sound, and mechamcal, electncal, and chermcal energy

¢ Statc and apply quanutanve relatonships among encgy, work, power, and
cfficiency

d Understand and apply the pnnciples of mechamcal advantage (c.g , contrast the
two forces and two distances that produce mechamcal advantage when a machine
18 used to produce work)

2 All energy can be considered to be either kinetic energy, which Is the energy of
motion, potential energy, which depends on relative position, or energy
contained by a field, such as electromagnetic waves

a Classify energy types as potennal, kanctc, or electromagnenic

3 Heat consists of random motion and the vibrations of atoms, molecules, and ions
The higher the temperature, the greater the atomic or molecular motion

a. Predict and measure the effects of varying the temperature, pressure, and volume
of gases (¢ g , balloon studics, the bends in divers, and the hazards of handhng
and stonng pressunzed gases (N, P, T)
b Describe particte motion and distance as the phase changes from hqud to sohd to
gas
Key H = Hstory of Scence N = Natre of Soience P = Science m Social and Personal Parspechwes, T =
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4 Everything tends to become less organized and less orderly over time Thus, in
all energy transfers, the overall effect Is that the energy is spread out uniformly
Examples are the transfer of energy from hotter to cooler objects by conduction,
radiation, or convection and the warming of our surroundings when we burn
fuels.

a Demonstratc an understanding of the transfer of energy from hotter to cooler
objects by conduction, radiation, and convechon.

b Compare and contrast the environmental impact of power plants that use fossil
fuels water ornuclear energy to produce elecincily @®T

C Interactions of Energy and Matter

1 Waves, including sound and seismic waves, waves on water, and Hght waves,
have energy and can transfer energy when they interact with matter

a. ldentfy and show relationships among wave charactenshcs such as veélocity,
penod, frequency, amplitude, and wavelength usmg the formmla v = f4

b Compare and contrast models of longitudinal waves (e.g., sound waves, seismic
waves) and transverse waves (¢ g , €lectromagnetic waves, water waves)

¢ Dishngmsh among the clectromagnetic spectnum, SCISIIAC Waves, water waves,
and sound waves on the basis of thewr propertics and behaviors.

d. Demonstrate an understanding of factors affecing wave energy (wavelength,
amphtude, and frequency) and 1ts cffects on everyday hfe (¢ g, health issues,
medical diagnostics and treatments)

2 Rlectromagnetic waves result when a charged object is accelerated or
decelerated  Electromagnetic waves include radio waves (the longest
wavelength), microwaves, infrared radiation (radiant heat), visible light,
ultraviolet radiation, x-rays, and gamma rays The energy of clectromagnetic
vraves is carried In packets whose magnitude is inversely proportional to the
wavelength

a Compare and contrast the parts of the electromagnetic spectrum m terms of
velocty, wavelength, frequency, and energy using the formula v = fA4

3 Rach kind of atom or molecule can gain or lose energy only in particular discrete
amounts and thus can absorb and emuit light only at wavelengths corresponding
to these amounts These wavelengths can be used to identify the substance

Key- H = History of Science N = Nature of Scence P = Science m Socual and Personal Pesspectives T =
Technology—major categones of the National Sewence Education Standards that have been integrated m
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a. Demonstrate an undestanding of how the releasing of encrgy by electrons
produces hight (¢ g , fircworks, ncon hights, florescent hghts, halogen lights)

4 In some materials, such as metals, electrons flow easily, whereas in insulating
materfals such as glass they can hardly flow at all Semiconducting materials
have intermediate behavior At low temperatures some materials become
superconductors and offer no resistance to the flow of electrons

a Understand and compare the functions of msulators, conductors, and
senmconductors.

b Evaluate the umpact of the mmmatunzaton of electnc circuits upon mdividuals and
soaety (H,P,T)

Keyr H = History of Science N = Nature of Scierce P = Science m Social and Personal Perspectves T=
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Biology 1 Course Standards

Course Description )

Biology 1 18 an mtroductory laboratory-based course (mummmm of 30 percent hands-on
mvestigation) deagned to farmhanze the student wath the major concepts of hiological science:
the cell, molecular bauis of heredaty; biclogical evolution, interdependence of orgamems, matter,
enexgy, and organizaton in hving systems, and behavior and regulation. This cowsse provides
numerous opportumtes for students to develop science process slalls, cntical tnnking, and an
appreciation for the nature of scienco through inquiry-based learmng expenences Investgative,
hands-on lab activines that address the lngh schoo! inquiry standards are an mtegral part of ths
course

Standards 1n stahics describe classroom learmng that 1s essental for students to perform at alugh
level but that cannot be tested direclly on 2 state assessment because of fornmtting, hias,
technology, mnd senamtivity 1ssues However, these standards are appropnate for caswoom
assessmment.

1 Inquiry

Inquiry 18 not an 1solated umit of instruction and should be embedded thronghout the content
area of physical science The nature of science and technology 18 incorporated within this
arca.

A Identify Questions and Concepts That Guide Scientific Investigations

tal design shonld demonstrate logical connections between a knowledge base
and cbnceptual understanding

1 Demonstrate an understanding of the process of devcloping scientific hypotheses
(e.g, formmlate a testable hypothesis based on hteramre research and pnor
knowledge, select the correct form for a hypothesis statement based on a given
soenario)

2 Identfy and select experimental vanables (independent and dependent) and devise
methods for controling relevant conditions.

Key H =Hstory of Science N = Natwe of Scince P = Science m Social and Personal Perspectives T =
Technology-—major categones of the Nanonal Serence Education Standards that have been integrated m
conterg areas.
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B Design and Conduct Investigations

Science bulds on pnor knowledge, thus pnor knowledge about major concepls,
laboratory apparatus, laboratory techmques, and safety should be used m desigmng and
conducting a sacnhficinvestgahon

1 Demonstrate an understanding of the process of testng scientific hypotheses (¢ g,
design and condudt a scienific investigahon based on the major concepts 1n the area
bemng stadied).

2 Select and usec appropnate mstruments to make the observations necessary for the
mvestigation, talang into consideration the hrmtations of the eqmpment

3 Select the appropnate safety equpment needed to conduct an mvestgaton (¢ g,

goggles, aprons) and identify safety precautions for the handhing of matenals and

equpment used 1 an mveshgation.

Descnbe the proper 16sponse 10 emergency Simatons m the laboratory

Identfy possible sources of procedural emror (e.g, mcorrect ‘measurement) and

1dentfy appropnate methods of control (e g , repeated mals, systematic mampulation

of vanables) 1n an expenimental design.

6 Orgamze and display data in useable and effictent formats, such as tables, graphs,
maps, cross secuons, and mathematical expressions

7 Dhaw conclusions based on qualitative and/or quanttative data

8 Dascuss the impact of sources of error on expenments.

9 Communicate and defend the screntific thinking that has resalted 1n conclusmons.

[V

C Use Technology and Mathematics to Improve Investigations and Communications

Scientific mnvestgations can be improved through the use of technology and mathematics

While 1t 13 acknowledged that the System International of Unmits (called the SI systam) 18
the accepted measurement system m sCience, opportumtes to use the US Customary
System are encouraged where appropnate

1 Select and use appropnate technologies (¢ g , computers, calculators, calculator-based
taboratonies [CBLs], dectromc balances, cahpers) to achieve appropnate precision
and accuracy of data collecuon, analysis, and display

2 Thscnmnate between valid and questionable data.

3 Select and use mathematcal formmlas and calculatons to express and mterpret
laboratory measurements

4 Demonstrate an understanding of trends and patterns 1n data (cg, calculate
interpolated data pomnts, predict extrapolated data points) and demonstrate the ability
to interpret these phenomena

5 Draw a best fit curve through data pomis by using computer software and/or
graphing calculators

N
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6 Calculatc the slope of the curve and use cormrect units for the value of the slope for
Imecar relationships.

7 Perform dimensional analysis calculahons.
8 Perform calculatons using numbers expressed in scientific notaon.

D Formulate and Revise Sdientific Explanations and Models Using Logic and
Evidence

Scienpfic explanations and models arc developed and revised throngh discussion and
debate.

1 Construct scientific explanations or models (physical, conceptual, and mathematcal)
by uaing discussion, debate, logic, and expenmental evidence

2 Develop explanations and models that demonstrate scientfic integnty (P)

3 Rewise explanations or models.

E Recognize and Analyze Alternative Explanations and Models

Seientafic cntena are used to discrminate among plansible explanatons

1 Compare current scientific models with expenmental results
2 Sclect and defend, on the bass of scienufic cntens, the most plansible explanation or
model

F Communicate and Defend a Scientific Argument

Expenmental processes, data, and conclumions are commmumecated 1n a clear and Jogical
manner

1 Develop a set of laboratory instructions that someone else can follow
2 Develop apresentation lo communicate the process and the conclusion of a scientific
investigation.

G Understandings about Scientific Inquiry

Histoncal and current scientific knowledge, current research, technology, mathematics,
and Jogic form the basis for conductmg investigations and drawing conclusions

1 Analyze how scrence and technology explain and predict relatonships

a Defend the idea that conceptual principles and lnowledge guide saentfic
inquiry

Key H = Hustory of Science N = Nanrre of Science, P = Science m Social and Personal Paspectives T =
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b Discuss how the available body of scientific knowledge, mstoncal and cwrrent,
influences the design, interpretation, and evaluations of investigations

2 Discuss the reasons why scientsts and engincers conduct mvestgatons and the
methods they use to conduct these mvestigaions

3 Demonstrate and discuss the use of technology as a method of emhancmg data
collection and data mampulation and of advancng the fields of saence and
technology

4  Discuss how mathematics 18 important to screnufic mqury

5 Discuss why saentific models and explanations need to be based on the available
bedy of scienufic knowledge

6 Demonstrate the understanding that saientfic explanations nmst be logical, supported
by the evadence, and open to revision

I Blology
A The Cell

1 Cells have particular structures that underlie thelr function Inside the cellisa
concentrated mixture of thousands of different molecules which form a variety
of specialized structures that carry out such cell functions as energy production,
transport of molecules, waste disposal, synthesis of new molecules, and the
storage of genetic material

a. Compare and contrast prokaryotic and cukaryonc cells

b Identfy and explan the fanctions of the cellular stractures that are responsible for
energy production, waste disposal, molecular syntheas, storage of genetic
matenal, cell movement, and acive and pasaive transport

¢ Trace the development of cell theory (H)

d Discuss uses of technologies that enable mn-depth studies of the cell, such as
mcroscopes, nltracentnfuge techmques, and radioscopy stmdies. (T)

2 Most cell functions involve chemical reactions Food molecules taken into the cell
react to provide the chemical constituents needed to synthesize other molecules.
Both breakdown and synthesis are made possible by a large set of protein
catalysts, called enzymes The breakdown of some of the food molecules enables
the cell to store energy in specific chemicals that are used to carry out the many
functions of the cell.

a Demonstrate an understanding of the roles of enzymes m chemucal reactions
withmn the cell

Key H = History of Scence N = Nature of Science P = Science n Social and Personal Perspectives T=
Technology—major categones of the Natonal Science Bducation Standards that have been wtegrated i
content areas.

Note  Boldface type mdicates texd taken directly from the National Science Bducation Standards.

The term invesfigate 15 defined as an opportumty for students to explore questions and develop content knowledge
by making observations and mferences collecting and mterpretng data, and drawing tentative conclusions through
the use of active learming stategies
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Biology 1 Course Standards 5

b Differentate among the functions of carbohydrates, protems, lipids, and audetc
acids m the cell

3 Cells store and use information to guide their functions The genetic Information
stored In DNA is used to direct the synthesis of the thounsands of proteins each
cdl requires

a. Compare DNA and RNA.
b Ilustrate the steps of protem synthesis and explamn the role of the tnplet codon 1n

proten synthcuis

4 Cell functions are regulated Regulation occurs through changes in the activity
of the functions performed by proteins and by the selective expression of certain
genes This regulation allows cells to respond to their environment and to control
and coordinate cell growth and division

a Demonstrate an understanding of the 1mportance of DNA and protemns 1 cell
regulation.
b Discuss mushaps in cell regulation (e g tumors) (P)

5 Cells can differentiate and complex multiceliular organisms are formed as a
highly organized arrangement of differentiated cells In the development of these
multicellular organisms, the progeny from 2 single cell form an embryo in which
the cells multiply and differentiate to form the many specialized cells, tissues and
organs that comprise the final organism This differentiation is regulated
through the expression of different genes.

a. Demonstrate the understanding that cells can differentiate and form complex
multicellular orgamsms that are 3 highly orgamzed arrangement of dufferentated
cells (c.g , llustrate the development of both an ammal and a plant mulucellular
organism. cells specialized cells tssues, organs organ systems, and orgamsms)

b Deterrmne how organs and systems i both plants and animals funchon as a
physiclogacal umt [Note this concept has been taught at a previous grade level ]

¢ Pvaluate how a degenerative diseasc mvolves the detenoration of organs or
tssues.

Key H = History of Sownce N = Nature of Science, P = Science m Social and Personal Perspectives T =
Technplogy—major categones of the National Science Edncation Standards that have been tegrated n
contesit areas.

Note- Boldface type mdicates text taken directly from the National Science Education Standards.

The term investigate1s defined as an opportunity for students to explore guestions and develop content knowledge
by meaking observations and mferences, collecting and mierpreting data, and drawang tentative conchusions through
the use of active leamng strategies
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Baology 1 Course Standards  §

Thbe Molecular Basis of Heredity

. In all organisms, the instructions for specifying the characteristics of the
organism are carried in DNA, a large polymer formed from subunits of four
kinds (A, T, G, and C) The chemical and structural properties of DNA explain
how the genetic information that underlies heredity is both encoded In genes (as
a string of molecular “letters”) and replicated (by a templating mechanism)
Each DNA molecule In a cell forms a single chromosome.

a Demonstrate an understanding of the key featres of DNA, genes, and
chromosomes and the relationships that exist among them.

b Analyze the chemcal structure of DNA and explain how DNA replicaton occurs

¢ Evaluate the impact of DNA technology on society (eg bioengineenng,
forensics genome project, DNA fingerprinting) (T, P)

9 Most of the cell in a human contain two copies of each of 22 different
chromosomes. In addition, there Is a pair of chromosomes that determines sex a
female contains two X-chromosomes and a male contains one X and one Y
chromosome Transmission of genetic information to offspring occurs through
egg and sperm celis that contain only one representative from each chromosome
pair An egg and sperm unite to form a new individual. The fact that the human
body is formed from cells that contain two copies of each chromosome—and
therefore two coples of each gene—explains many features of human heredity,
such as how variations that are hidden in one generation can be expressed In the
next.

a Compare the key features and differences between mitosis and me1osis
b Make predictons concerning mhentance based on Gregor Mendel s laws of
heredity
¢ Discuss sigmficant advancements m the study of herechity since Mendel, mcluding
» the chromosome theory (H)

3 Cbanges in DNA (mutations) occur spontaneously at low rates Some of these
changes make no difference to the organism, whereas others can change cells
and organisms Only mutations in germ cells can create the variation that
changes an organism’s offspring

a Demonstrate 2n understanding of the charactenstics and umplications of both
chromosomal and genetic mmtanons (e.g, the occurrence of genetic disorders
such as sicKle cell anerma, Tay-Sachs disorder, cystic fibrosis, and hemophihia)
P

b Demonstrate an understanding of how mutations contribute to genetic diversaty

Key H = History of Science N = Nature of Science P = Scence m Social and Personal Perspectives T =
Technology—major categones of the National Science Bdncation Standards that have been integrated
content areas.

Note Boldface type mdicates text taken dwectly from the Nahonal Science Education Standards.

The term mvestigate 15 defined as an opportunity for stadents to explore questions and develop content knowledge
by making cbsqrvations and mferences collecting and mterpretng data, and drawing tentative conclusions through
the use of active learming stralegies.

PLT_6208-0131
RECO030922




Biology 1 Course Standards 7

C Biological Evolution

1 Species evolve over time Evolution Is the consequence of the mteractions of (1)
the potential for a species to increase its numbers, (2) the genetic variability of
offspring due to mutation and recombination of genes, (3) a Buite supply of the
resources required for life, and (4) the ensuing selection by the environment of
those offspring better able to survive and leave offspring

a Demonstrate an understanding of the factors that affect evolution, such as the
number of offspnng, genetic vanabihty, fimte sapply of resources, and
environmentat factors

b Demonstraic an understanding of the saenufic evidence that establishes that
change occurs over ume

2 Natural selection and its evolutionary comsequences provide a scientific
explanation for the fossil record of ancient life forms, as well as for the striking
molecular similarities observed among the diverse species of 1iving organisms

a. Demonstratc an understanding of the process of natmral sclection and 1ts
CONsSCquUEnces

b Infer how a fossil record can xeveal evolutionary changes over tuno

¢ Discuss the vanous lines of saentfic evidence that anderhe our understandmg of
the evolution and diversification of hife over tune

d Dcscnbchowwbondanngmunhzcdmthosmdyofevoluuon. H,T)

e Discuss Charles Darwin s coninbution to the study of evoluton (H)

3 Blological classifications are based on how organisms are related Organisms are

chassified into a hierarchy of groups and subgroups based on similarities which

~ reflect their evolutionary relationships Species is the most fundanental unit of
chassification

a Investigate the modemn langdom classificanion system, which 13 based on fossil
record interpretation and sumlantics in structural and chermcal makenp

b Demonstrate an understanding of how to clasafy orgamsms on the basis of
structural adaptations, physiology, nutmtonsl strategies, biochemecal simlantes,
genetic sumilanties, cmbryological sxmlantics, and methods of reproduction

¢ Develop a working defimtion of hving things and justify why many scientists

group viruses in a category separate from hving things ,

Key H=HxstoryofSc1enceN=Nat\neofSczeme P = Scrence m Social and Personat Perspectives T=
Technology—mayor categones of the Nabonat Science Education Standards that have been integrated 1n
content sreas.

Note. Boldface type mdicates text taken directly from the Nahonal Science Education Standards.

The term invesbgale1s defined as an opportunty for students to explore questions and develop content knowledge
by making observations and mferences collecting and mterpreting data, and drawing tentative conclusions through
the use of actyve learung strategies
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Biology 1 Ceurse Stapdards  §

D Interdependence of Organisms

1 The atoms and molecules on the earth cycle among the living and nonliving
components of the blosphere

a. Demonstrate an understanding of how orgamsims interact with the biosphere as
part of the goochenmcal cycles (¢ g , carbon, mtrogen, phosphorous, water cycles)
b Identfy important nutment cycles and evaluate how they affect ecosysters

2 Energy flows through ecosystems in one direction, from photosynthetic
organisms to herbivores to carnlvores and decomposers

a. Demonstrate an understanding of the flow of encrgy, beginning with the sun,
through vanous trophic levels.

b Assess the value of the carbon cyde to the flow of encrgy through the
ecosystems

3 Organisms both cooperate and compete in ecosystems. The interrelationships
and interdependencies of these organisms may generate ecosystems that are
stable for hundreds or thousands of years

2. Relate the concepts of cooperation and competition to Orgamsms within an
ccosystem.

b Evaluatc how mterrelationships and interdependencies of hving things conmbute
to the homeostasis of ecosystems

¢ Demonstrate an understaning of how hving things mamntan thar hugh level of
order at the expense of ncreasmg the disorder of thar physical surroundings

4 Ljving orgamsms have the capacity to produce populations of infinite size, but
eavironments and resources are finite This fundamental tension has profound
effects on the interactions between organisms.

a Describe and give examples of demographic charactenistics of populations (e g.,
birth and death rates age structure sex ratio)

b Give examples and explan how lmmting factors such as water, food, oxygen, and
lvang space play arole m the stabihity of ecosystems.

¢ Predict how interachons among Orgamsims such as predation, competition, and
parasitism affect population growth

d Demonstrate an understanding of the charactensucs, stages, and 1mphcations of
succession on terrestnal ecosysterns

¢ Evaluatc dynamic equlbpum as a resnlt of checks and balances wrthin
populations, communihes, and ecosystemns

Key H=HistoryofSc:nceN-=NatureofSoneme,P=ScnememSocmlmdPasomlPaspecm T=
Technology—major categones of the National Science Brucation Standards that have been integrated m
content areas.

Note  Boldface type mdicates text taken directly from the Nahonal Science BEducation Standards.

The term inveskgate 1s defined asan opportumty for students to explore questions and develop content Tnowledge
by making obstrvations and inferences collecting and mterpreting data, and drawing tentalive conclunons teough
the use of active leaming sategies.
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Biology 1 Course Standards 9

5 Human beings hve within the world’s ecosystems. Increasingly, humans modify
ecosystems as a result of population growth, technology, and consumption
Buman destruction of habitats through direct harvesting, pollution, atmospheric
changes, and other factors is threatening current global stabflity, and if not
addressed, ecosystems will be irreversibly affected

a Identfy events that lead to awareness of environmental concerns such as fish
kalls destruction of the ozone layer global warming, and the decline of the bald
eagle (H)

b Discuss the conflicts that could occur between land developers and
conservationtsts (P)

¢ Descnbe the effects of human overpopulsion and activaties on the survival of
other species.

d Debate the consequences of extinction and the mtroduction of species within
ecosyslems

¢ Assess the consequences of acid rmn on ecosystems. P

f Give examples of how technology has advanced the study of emvironmental
sctence (T, P)

E Matter, Energy and Organization in Living Systems

1 The energy for life primarily derives from the sun Plants capture energy by
absorbing light and using it to form strong (covalent) chemical bonds between
the atoms of carbon-containing (organic) molecules. These molecules can be used
to assemble larger molecules with biological activity (including proteins, DNA,
sugars, and fats) In addition, the energy stored in bonds between the atoms
(chemical energy) can be used as sources of energy for life processes

a. Summanze the basic process by which photosyntheais converts solar energy mto
chemucal energy (food molecules)
Summanze the basic aerobic and anaerobic processes by which cdlular
respiration breaks down food molecules mto energy that can be used by cells,

2 The chemical bonds of food molecules contain energy Energy 1s released when
the bonds of food molecules are broken and new compounds with lower energy
bonds are formed Cells usually store this energy temporarly in phosphate
bonds of a small high-energy compound called ATP

a. Analyze bond energy asit relates to food molecules.
b Discuss the importance of ATP and how 1t 1s cycled.

Key H = History of Science N = Natwe of Science, P = Sewence m Social and Personal Perspectives T=
Technology—msjor categones of the Nanonal Science Education Standards that have been integrated m
coniept areas.

Note Boldfhce type ndicates text taken directly from the Naniona! Science Education Standards

The term investigale 1s defined as an opportumty for students to explore questions and develop cortent Imowledge
by making observations and mferences collecting and interpreting data, and drawing tentative conclusions through
the use of active learming strategies
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Biology 1 Course Stapdards 10

3 The complexity and organization of organisms accommodates the need for
obtaining, transforming, transporting, releasing, and climinating the matter and
energy used to sustain the organism

a. Demonstrate an understanding of the factors involved in obtaxmng and processing
matter and energy for the development, growth, and mamtenance of orgamsims.

b Demonstrate an nnderstanding of homeostass and the effect of an energy defict
on that state

4 As matter and energy flow through different levels of organization of living
systems (cells, organs, organisms, communities) and between living systems and
the physical environment, chemical elements are recombined in different ways
Each recombination results in storage and dissipation of energy into the
esvironment as heat Matter and energy are conserved in each change

a Demonstrate an understanding of the dynammcs of energy and entropy as they
apply to biological systems.

b. Analyze encrgy m hological systems in terms of transformation, conscrvaton,
and effiaency

F PBehavior and Regulation

. Multicellular animals have nervous systems that generate behavior Nervous
systems are formed from speclalized cells that conduct signals rapidly through
the long cell extensions that make up nerves The nerve cells communicate with
each other by secreting specific excitatory and inhibitory molecules In sense
otgans, specialized cells detect light, sound, and specific chemicals and enable
animals to monitor what is going on in the world around them

a. Demonstrate an understanding of how cells of multicellular ammals copymmicate
through signals conducted by a nervous system.

b, Demonstrate an undearstanding of the adaptive value of the reflexes (e g, blmking
of the eye, opemng/closing of the ins, responses to hot and cold)

¢ Give cxamples of specialized cells 1n sense organs that detect shmuli (e g , taste
buds, touch receptors, rods and cones)

2 Organisms have behavioral responses to internal change and external stimuli
Responses to external stunuli can result from interactions with the orgamism’s
own species and others, as well as environmental changes, these responses can be
cither innate or learned The broad patterns of behavior exhibited by animals
have evolved to epsure reproductive success Animals often live in unpredictable

Key H=KmoryofScmncaN=Nmn'eofScm P = Science m Sccial and Personal Perspectives T=
Technplogy—major categones of the Nahonal Science Education Standards that have been integrated n
content areas.

Note Boldface type mdicates text taken directly from the Nahonal Science Education Standards

The term mvesbgate1s defined as an opportunity for studentsto explore questions and develop content knowledge
by making observations and mferences collechng and mterpretng data, and drawing tentative conclusions through
the use of active learming strategies
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Buology 1 Course Stendards 1]

environments, and so their behavior must be flexible enough to deal with
uncertainty and change Planis also respond to stimult

Invesugate how different orgamsms mantain homeostasis.

Give examples of feedback mechamsms,

Identfy pathogens and understand how orgamsms react to them.

Assess both the positive and the negatwe effects of introducing chemcal
substances into the body (P)

Give examples of nnate behavior and lcamed behavior

Demonstrate an understanding of wopisms 1n plants as responses to external
strmb

a6 o

o

The South Carolina Department of Education does not discrgnmate on the bass of race color national ongm, sex,
or handicap m admission to treatment m, oF employment m its programs and actmties Inqunes regardmg the
nondiscr um maton policies should be made to the director of the Office of Human Resources, 1429 Senate Street,
Columbia, South Carolina 20201 803 734-8505

Key H = Hstory of Scence N = Nature of Sorence, P = Seience m Socual and Personal Perspectives T =
Technology—major categones of the Natona} Science Education Standards that have been integrated n
content areas.

Note  Boldface type mdscates text taken directly from the Nahonal Science Education Standards.

The term myvestigate1s defined as an opportumty for students to explore queshons and develop cortent knowledge
by making observations and mferences collecting and mterpreting data, and drawing tentatrve conclusions twough
the use of active learming strateges
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DRAFT Earth Science

Course Competencies/Objectives with Activities and Labs

Course Code 3265

Course Description
gy, oceanography, meteorology, and astronomy Topics are selected
atton for the basic processes of science and an acquaintance with the

Earth Scence conasts of selected topics from the fields of geolo
students should gain a better understanding of the planet on

from these arcas of study to convey to the student both an apprec
current problems and 1deas m the earth sciences. By the end of this course,
which they live

Special Note The standards notation in this document is based on the notation in the Science Curriculum Standards 2000

document for grades 9-12 Earth Science




6260£003d

8€10-8029 1 1d

111 Earth Science
A Energy in the Earth System

1 Earth systems have intemnal and external sources of energy,
of energy Two pnmary sources of intemal energy are the decay of radioactive 1s0t0p

the Barth’s onginal formation.

both of which create heat The Sun 1s the major external source

es and the gravitational energy from

S C Standards

Performance Objectives
(Competencles)

Supporting Strategies
and Activities

Review physical science concepts of

crust

the Earth 1nto a core, mantie, and | o

Relate thus gravitational property to the
formation of the nebula cloud theory

Define density

a. Describe how the decay of o Define and give examples of 1sotopes and
radicactive 180topes produces explain their role i radioactive decay unstable 1sotopes
mternal heat in the Barth
Dragram and label the products of
raioactive decay
b Describe how gravitational * Explam the physical concepts of gravitational Demonstrate that heat1s produced
forces led to the production of force and heat production and relate them to when hands are rubbed together
heat in the early history of the the proxarmty of objects.
Farth and the differentation of Demonstrate difference m density of

vanous solids and hiquds
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¢ Give evidence that some of that
heat 1s still escaping from the
Earth saintenor

Determune the factors that are contnbutors to

heat loss
Cite speafic examples of locations where
heat 1s being released such as volcanoes and

geysers

Use some form of mulumedia clips
to show and exarmne actual volcano,
earthquake, and geyser acuvity

Plot current earthquake and volcanic
activaty on & world map




1€£60€003d

~010-8029™ 114

Il Earth Science
A Energy in the Earth System

2 The outward transfer of Earth's mternal heat

Rarth s surface across the face of the globe

dnves convection circulation m the mantle that propels the plates cormpnsing

S C Standards

Performance Objectives
(Competencies)

Supporting Strategles
and Activities

a BExamne how mntemnal heat
produces convection currents
that are the dnving force for
plate tectomcs

Define and demonstrate conveclion curTents
Describe sea floor spreading

Investigate plate tectorucs and the evidence
that lead to current thought

Lab activity on CONvecuon curremts

b Analyze the pros and cons of
living mn areas affected by
natural hazards such as
earthquakes and volcane
eruptions.

Detormune and defend your position on hiving
mn naturally hazardous areas

Using the Internet, rescarch sites on
subjects such as Mt. St Helens and
Mt Vesuvius,

Research the Charleston carthquake
of 1886 and relate the mformation
you find to earthquake acvity and
fault location throughout South
Carolina.

Excesave amounts of uramum were
recently found 1 well water supplics
in southern Greenville County,
South Carolina (wanter 2000)
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Research to find the relahonship
between the uranium and other
witer poltutants and the naturdl
faults 1n this area as well as other

arcas
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111 Barth Science
A Energy in the Earth System
3 Heatng of Earth s surface and atmosphere by the Sun dnves convection witun the atnosphere Global chmate 1s

determuned by energy transfer from the Sun at and near the Earth s surface This energy transfer 15 influenced by dynamic
processes, such as cloud cover and the Earth s rotaton and static conditions, such as the posiion of mountam ranges and

oceans
S C Standards Performance Objectives Supporting Strategies
(Competencies) and Activities
a Analyze the effects of ¢ Define convection ¢ Lab activity On conveclion currents
atmospheng convecuon, n ar
atmosphenc dust and cloud o Discuss the effects of atmosphenc pollution
cover, rotation of the Barth, on climate e Usc a hght source to demonstrate
revolution of the Earth, and tilt temperature differences dus to angle
of the Barth's rotational axison | e Determune the factors that affect scasons of mcidence
global chmates and seasons
b Explam the factors that affect | o Review mayor geographuc areas such as e Lab acuwity on heatng rates of land
geographuc vanations 1n climate, mountain ranges and bodies of water and their versus water
mncluding dismbuton of land effect on climate
and water, physiographuc
(geologc) features, and latitude | o Analyze the posstions of land and water and
effects determune thear influence on clumate
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¢ Relate transfer of heat energy
the patierns of wind belts

Define Conolis Effect

Contrast the Conolis Effectin the northemn
and southern hemspheres.

Descnbe the relationship between the rotation
of the Earth and the pattem of wind belts

Lab activity on Conohs Effect

Map the major wind belts

d Compare and contrast the
formation of ugh and low-
pressure systems, the formaton
of fronts, and the movement of
weather systems across the
surface of the Earth

Classify ugh and low pressure systerns

Define and charactenze types of fronts.

Use weathcr maps to explan how
weather forecasts are made.

¢ Analyze the pros and cons of
hving n areas affected by
natural hazards such as
hurnicanes, tormadoes, and other
severc weather

Give charactenstics of hurncanes, tomadoes,
and other severe weather

Differenuate humcanes, tornadoes, and other
severe weather systems

Research and analyze yearly patterns
of severe weather both locally and
globally

Produce an emergency plan in
response to severe weather
conditions
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1l Earth Science

A Energy in the Earth System

4 The hydrosphere 15 affected by both internal and ext
produces convecuon the hydrosphere The outwar

one of the National Science Education Standards)

emnal sources of energy Solar energy dnves the hydrologic cycle and
d transfer of Earth’s mtemal heat dnives hydrothermal processes (No!

S C Standard

Performance Objectives
(Competencies)

Supporting Strategies
and Activities

a. Describe how solar energy 18
transferred to ocean currents and
waves (Not wave production)

Define and illustrate convection currents

Lab activity on cOnvecuon CuIrents
as they occur in a iqud.

b Investigete and describe the
fornmation of waves and the
effects of the transfer of energy
as the waves interact with the

shore

Descnbe the formation of waves and the
factors that affect wave sa1ze

m;cuss the mteraction of the shore and
waves .

Lab activity on wave creation

Lab acivities demonstrating vanous
shoreline effects

c. Evaluate the ffeciveness of
human interventons designed to
reduce the effects of nsing sea
level and waves on coastal

Contrast the vanous devices used by humans

1n an attempt to control the sea.

Research to find out what methods
and laws are mn place to reduce
and/or prevent coastal erosion on
South Carolina shorelines
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[ erosion

S

d Examme thenfluence of heat
from the Earth’s intenor on
chemosynthesis in the manne
hydrosphere

¢ Define chemosynthests

o Analyze the effects of chemosynthess on
MAnREe organtsms

Research to find out the relationship
between manne life and ocean floor
vents 1n volcameally active arcas.
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1l Earth Science

B Geochemucal Cycles

| The Earth 1s a system contanmg essentially a fixed amount
exist 1n several different chermcal reservoirs Each element o

atmosphere, and organisms as part of geochermcal cycles

of each stable cherucal atom or element Each element can
n Earth moves among reservows 1n the solid Earth, oceans,

9v10-8029 |14

(
$ C Standards Performance Objectives Supporting Strategles
(Competencies) and Activities

a [llustrate and explain how Review the carbon, oxygen, and nirogen
elernents such as carbon, oxygen, cycles
and mtrogen cycle through the
atmosphere, oceans, rocks, and
hiving thangs.

b Analyze how the use and recovery Define fosail fuels Perform copper extraction from a
of fosal fuels impacts the source such as copper sulfate
environment. Drscuss different mining techmques (actvaty usually found 1n text)

Contrast altemative sources of energy Research current reclamaton
methods
Debate the use of fossil fuels va.
alternative energy sources

¢ Bvaluate the umportance of o Distnguish between nonrenewable and ¢ Research and debate cwrrent mumng
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lumuting consumpton of renewable resources of nonrenewablc resources.

nonrenewable resources

111 Barth Science

B Geochermcal Cycles

2 Movement of matter between reservorrs is dnven by the Barth’s internal and external sources of energy These movements
are often accompanied by a change m the physical and chermical propertics of the matter Carbon, for example, ocours in
carbonate rocks such as himestone, 1n the atmosphere as carbon dioxide ges, in water as dissolved carbon dioxade, and 1n

orgamsms as complex molecules that control the chemmustry of 1ife.

S C Standards Performance Objectives Supporting Strategles
(Competencles) and Actlvities

a4 Descnibe how the Earth sintemal | o Review the carbon cycle. e Trace the development of fossil

and external energy dnves the fuels from ther ongin to thar
physical and chermeal changes economic 1mpact

carbon undergoes as it moves

through 1ts geochermical cycle

b Discuss how these changes affect | ¢  Review physical and chemical properties
the reservours
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111 Earth Science

C TheOngn and Evolution of the EBarth System
Earth, and the rest of the solar system formed from a nebular cloud of dust and gas 4 6

1 Scientsts theonze that the Sun, the
bullion years ago The carly Earth was very different

from the planet we live on today

§ C Standards

Performance Objectives
(Competencies)

Supporting Strategles
and Activities

a Describe how saentsts theonze

Explamn the nebular theory of the ongin of

¢ Have pawrs of students pictonally

condiuons over tume and mfer
posaible causes, including the
greenhouse cffect and 1ce age
cycles

Explain the role volcanic eruptions,
sunhight, and plants played 1n the formaton
of the Barth s atrosphete

Predict the influence of human activitics on
the atmosphere

that the solar system formed from the solar system depict one stage of the nebular
a nebular cloud of gas and dust theory Ask class to 1dentify the
Descnibe how the planets developed stages depicted and chronologically
arrange them.
Discuss the formation of the Earth's land,
atmosphere, and oceans
b Descnbe changes in atmosphenc Define greenhouse effect e Research and debate the exastence of

the greenhouse effect
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11 Earth Science

C The Ongin and Evoluton of the Earth System

2 Geologic tume can be esumated by observing rock sequences and using fossils to correlate the sequences at vanous
locations Current methods include using the known decay rates of radioactive 1sotopes present i the rock to measure the

tume ance the rock was formed

S C Standards

Performance Objectives
(Competencies)

Supporting Strategies
and Activitles

a Trace the lustoncal
development of relauve daung
using rock sequences and
fosals, including the
contrnibutions of Hutton
(uwuformmtanansm) and Lyell
(cross-cutng relationships and
wntrusions)

Operationally define uruformitarianism,
cross-cutting relatonships, ntrusion,
unconformaties and superposition

Define relative daung

Differentiate between relative dating and
gbsolute dating

Define law of superposition and describe and
contrast the three types of unconformities

Discuss how geologists usc rates of erosion
and deposition to deterrmne absolute age of
rocks

o Lab acuvities using Grand Canyon

rock strata data dragrams.

o Research the Grand Canyon and its
geologic hustory

b Descnbe technuques of relauve
daung using rock sequences

Define index fossml

o Use rock sequence diagrams to
lustrate occurrence of geoloEc '
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and fosxls to establish a
sequence of geologic events,
meluding the age of fossils

Descnbe how index fossils can be used o
determune relatve ages of rocks.

Descnbe the process of carbon datng

Cite examples of the use of carbon dating

events

¢ Descnbe radioactive decay as
a means of dating events in the
Barth's hustory

Review radioactive decay

e Conduct a half-life activaty to illustrate
radioactive decay
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111 Earth Science

C The Ongin and Evolunon of the Earth System

and orgamsms have resulted in the ongong evolution of the Earth system.

3 Interactions among the solid Earth, the oceans,
{ many processes such

We can observe some changes such as earthquakes and volcanic eruptions on a human tume scale, bu
as mountain building and plate movements take place over hundreds of mullions of years

S C Standards Performance Objectives Supporting Strategies
(Competencies) and Activities
a. BExplain how scientists e Descnbe deformation and the forces that o Lab acuvites on folding, faulung and
conclude that processes take cause 1t to occur other mountain building processes
place and change occurs, even
when the change 18too slow to | ¢  Review wmformtanamsm. e Lab activities on plate tectonics
observe directly

b Infer from surface featurcs e Demonstrate the use of topographic maps e Use South Carolna topographic maps
shown on aenal, satellite, and to mfer subsurface features and

topographic maps the explain past geologic events
underlying subsurface
conditions resulung from past
geologic events

c. Infer how mteractions between | ¢  Descnbe the formaton of sedimentary rocks |e Labactiviues on deposiuon of
the atmosphere, hydrosphere, sediments
and solid Earth resultin the o Classify secumentry rocks
formation of sedimentary
rocks
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Predict changes in the Earth 3
surface based on past and
current geologic events (¢ g,
carthquakes, volcanic activity,
mountam buldmg, weathenng,
705100, and umpact craters)

Explain how geologists deterrmne the Justory
of the Appalachian Mountains

Investgate the five geologic! regions of South
Caroling and explan their ongins.

Lab activities on weathenng and
CTOSION

Lab activities to demonstrate impact
croters

Trace the hustoncal
development of the theory of
plate tectorues, including the
contnbutions of Wegenar

Differentate among continental dnft,
palcomagnetsm, and sea floor spreading in
rddation {o plate toctorucs

Lab actuvities to illustrate conunental
dnft, paleomagnetism, and sea floor
spreading
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111 Earth Science

C The Ongin and Evolution of the Earth System

4 Ewidence for one celled forms of hfe—bactena—extends ba
dramauc changes 1n the composstion of the Earth stmosphere,

k more than 3 S bullion years The evoluuon of life cansed
which did not onginally contamn oxygen.

S C Staudards Performance Objectives Supporting Strategies
(Competencles) and Activities
a. Reate the dramatic changesin | @ List thesiages in the formation of the Barths e Use matenials from the PBS production
the Lomposiion of the Earth s strmosphere and the life forms that wexe supported Evolution, Lesson plans snd video are
atmosphers (introduction of at each stage available fom SCITV
oxygen) 1o the evolution of
angle-celled life forms.?
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fil Earth Science

D The Ong and Evolution of the Universe

1 Theongmn of the unverse remams oné of
between ten and twenty billion years ago,

unuverse has been expanding ever since

the greatest quesuons i science The “Big Bang theory places the ongin
when the universe began in a hot, dense state, according to tus theory, the

S C Standards

Performance Objectives
(Competencies)

Supporting Strategies
and Actlvities

a. Trace the hastoncal
development of scicnufic
theones for the formation of

Compare and contrast the contnbutions of

carly theones about the formation of the
UNIvVerse

Dosign a chuldren’s book to illustrate
the development of the umiverse

and changes in the unaverse, Use 8 spectrosuope to explan the

including the contnbutions of eastence of rod sluft

Copermcus, Kepler, and

Galileo’

b Discuss the eidence for an Define Doppler Effect. Use Doppler Effoct and

expanding unsverse electromagnetic spectrum activities W
Analyze the electromagnetic spectrum. validate universe expanswon.
Relate the Doppler effect to red ahufl. Mustrate expanding universe with

“dots on balloon” acuwity (Add dots
to balloon and blow up balloon As
balloon expands, spaces between dots
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Give examples of the
technology used to provide
evidence of the lustory and the

ongn of the universe

"o Differcntiate the tools used by scentats to

explore the univeerse

e Actvities using telescopes and
spectroscopes
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111 Barth Science

D The Ongin and Evolution of the Universe

and helum—clumped together by

2 Ealy in the hustory of the unverse, natter—pnmandy the hight atoms hydrogen
f which 18 a grawntauonally bound

gravitational sttraction 10 form countless tnilions of stars. Billions of galaxies, each o
cluster of billions of stars, now form most of the vistble mass 1n the universe

Supporting Strategles

Performance Objectives
and Actlvities

S C Standards
(Competencies)

e Unlzs video programs available through

e Rdlate the theones of gravity and motion b the
SCITV and NASA

a. Infer how gravity and motion
formation of galaxies.

affect the forratson of

dufferent types of galaxses *
b Identfy the location of our Sun | ¢ Diagram the Milky Way galaxy ¢ Utihze video programs avatlable through
m the Milky Way galaxy SCITV and NASA
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§11. Barth Science
D The Ongin and Evolution of the Universe

3 Stars produce energy fromnuclear rea.uons pnmanly,
stars have led to the formauon of all the other elements.

the fusion of hydrogen to form hehom. These and other processes In

Performance Objectives

S C Standards
(Competencles)

Supporting Strategies
and Activities

e Define and discuss fusion and relate st to

a. Descnbe the life cycles of
energy producton in stars.

stars

e Trace the effects of fusmon on the hife
cycle of a star

b Explamn the formauon of ¢ Diagram the formation of elements due to
dements by fumon tn stars and fasmon.
supernova explomons

o Utlize vidéo programs avalable
through SCITV or NASA
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al science. The physical science has gone through several reviews for purposes
Dianne Parham  Therefore, [ have attached a brand new version of physical

scIence

Note to editor Ploase disregard thus version of phyaic
of end of couse tesung spee Uus varsion was sent to

Physical Science

Course Competencies/Objectives with Activities and Labs

Course code 3211

Course Description

Physical Suience 1s designed 1o serve as a foundation cousse for other hugh school saences a3 well as preparation for the exit exam. It
18 a laboratory course that incorporates pnnciples of chenustry and physics by emphasizing mquiry-based learning, process skalls, and
higher-order thunlang sklls Chemustry conceps include compogiuon and clasafication of matter, atomic structure and penodic table,
and cherucal bonds and reactions, wnth some nuclear chemustry Phys o1z mclude forces and motion, energy and electnenty,
and wave charactensucs and behavior mcludng Hachondgis SRR avey Laboratory 1nvestigations are an integral part of
this course, reinforang the experumental nature of science Investigative, hands-on lab activitics that address the high school mquiry

standards are an mtegral part of this course

Preface

A major objective of science nstruction 15 to promote saenufic thinking One way 10 accomplish this 1 the laboratory 1s to avoid
giving too much direcuion in expenmentstion. The ulamate goal would be for students 1o design thewr own expeniments, including

purposes, hypothescs, procedures, dats collecuon and analysis, and conclusiona. A good way to lead students to Uus Jevel of tunlang
15 10 begin with expenments that have dearly-defined goals but no dearly defined procedures or equipiment lLists Laboratory ume
|-designed vestigation Much of what 13

must then be focused on solving problems and analyzing the components of a wel
performed 15 called “guded wnquury " Smdents arc given a final goal to achieve and little clse Students are responsible for formung

hypotheses, designing procedures, choosing equipment, recording and orgamzng data, performing calculations, error analyses, and
conclumons. Students nmst leamn to tunk for themselves 1n order to pose scienufic questions and solve saenufic problems. Acuviios
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Pre-Chemistry Unit Composition and Classification of Matter (Solids, Liquids, Gases,

and Solutions, Acids and Bases)

Elements and Compounds, Mixtures

S C Standard

Performance Objectives
(Competencies)

Suggested Actlvities and Labs

IV B3 b Compare and contrast
clements and compounds

Given examples of substances, clasafy as
elements or compounds based on chermcal
and physical properties

Rotatson lab lab stations with

examples to clasaify
Lab—Physical and chemmucal

properties and changes

IV B 4 e Identfy factors that
affect the rates at which substances
dissolve

Relate the factors of temperature, surface
ares, and stmng to the rate at which vanous
substances dissolve

Design and conduct an expeniment to
determune which factors increase the
rate at which a substance dissolves

(heating, stuming, crushing, cooling)

IV B 4 f Compare the amount of
solute and solvent tn concentrated
and dilute muxtures

Given a solute and a solvent, describe the
differences in the preparation of @
concentrated and dilute solution

Propare some sumple concentrated and
dilute solutions of tea, ymice, or Kool
Ad -

IV B § a Compare and contrast
solids, liquds, and gases in terms
of particle arrangement and the
energy that binds them together

Given examples of solids, hquids, and gases,
descnibe thewr charactensucs, including the
spacing of the particles relatve to thew
energy

Tlustrate, label, and explain parucle
ements and movement 1n solids,
hiquids, and gases

e
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IVC 3a1l Idenufy the physcal
charactenistics of acids and bases

¢ Describe the physical properties of common

ac1ds and bases

Construct a table companng and
contrastng acids and bases

IV C.3 a2 Idenufy acids and
bases 1 terms of thewr pH

e Use the pH scale to determune 1f a substance

1s an acid or a base (or neutral)

Review the pH scale wath regard to
range for acids and bases, then draw 2
pH scale with common examples with
regard to strong and weak aaads and
bases

Create solutions of vanous pHs using
water and a selected acid and base

IV C 3 a 6 Analyze the color
changes of some comumon
indicators to distingwsh among the
ranges of acidic, basic, and neutral
solutions

e Determuno the pH of a vanety of substances
of unknown pH using imdicators of varying
pH ranges

Deterrmane the pH of common
household substances using @ vanay
of mdicators (phenolphthalewn, hitmus
paper, pH paper, cabbage juice,
universal indicator, or appropriate
tools such as a CBL probe and pH
meter)
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Pre-Chemistry Unit Atomic Structure and Perfodic Table

$ C Standard

Performance Objectives
(Competencles)

Suggested Activities and Labs

IV.A 1 a Trace the hustonical
development of the model of the
atom, mcluding the contnibutions
of Dalton, Thomson, Rutherford,
and Bohr

Sequence atomic models in thewr development

and determune how cach scientist used

information from preceding models to further

the atormic theory

Design pictures to portray modelsona
umeline showing ideas of cach
scientst and discuss factors
influenang the growth of models
Research each scienust (Intemet),
design a poster, and share lus
contnbuton to form the lustrated
timeline

Power pomnt presentation available on
Frontier High School Web site
(hatp //pe6S fronter osthe edu)

Using marbles and a sponge hidden
under a large cardboard square, design
a way to determme the shape of the
hidden object Relate thus expenence
of ndirect evidence to Rutherford s
alpha paricle bornbardment of gold
fol 1n which he discovered a nucleus

- .

IV.A 1 ¢ Compare and contrast
the component particles of the
atom.

e Compare and contrast the mass, location, and

charge of each major subatomuc particle

Construct a table and interpret data
from the table companng and
contrastng protons, electrons, and
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neatrons, {Example Whica particio. 7]
make up most of the mass of an

alom?)
Make models of atoms

IV.A 2 b Identify the charge,
component parucles, and relauve
mass of the nuclens

o Identify the charge and relative mass of
protons and neutrons.

Research the charge and mass of the
nucleus Disvuss what1s the charge of
the nuclous as a whole (poative) and
relate 1t 10 the charge of the stomas a
whole (neutral)

IV.A 2 ¢ Explan that elements
exust 85 1sotopes, which may be
stable or unstable (radioactive)

Identfy stable and radioacuve/mstable’ 1sotopes

of elements

Make models of 1sotopes of different
atoms (suggested model matonals
plastic Easter cggs with BBs, beads, or
penucs) Compare masses of 130t0pes
of the same element and construct a

table of companson.

ldentify where most radioactive
1sotopes of elements are found on the
penodic table

| * The solidus (slash) means “or ™ 16 that the intended weaning here 7364

R —
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IV.A3 a Explain why bike
charges are able to remain wn close
proxumty 1n the nucleus

¢ State an explanaton for the poasible role of
the neutron 1n the nuclens

]
Compare the number of protens and
neutrons 1n hydrogen, hehium,

chlonine, and wranum. Identify and
discuss a pattem that1s observed as
atoms increase in 8126

Discuss the role of the neutron and
why particles of like charge such as
protons can exast in close proxauty
wiilun the nucleus

IV.A 3 ¢ Compare and contrast

e Describe the conversion of matter into energy

Using visuals as models, explan the
basic differences between fission and

fisnon and fusion reactions during fission and fusion reactions

showing how they are processes fusion Construct a table or Venn

that convert matier to encrgy diagram to compare and contrast
fismion and fusion

IVA3d Descnbefusionasthe | Identufy and explan fusion as the process that Make and label a student-designed

process that fuels the Sun and fuels the Sun and other stars diagram of the steps of the fusion

other stars process that converts hydrogen to

helm,

IV.A 3 ¢ Debate the consequences
of the development of nuclear
applications such as the atomic
bomb, nuclear power plants, and

¢ Describe the cnvironmental 1mpact and
medical uses of nuclear apphicauons

medical technologies.

Research and debate the vanous
nuclear applications as related to ther
positive and negative CONSEqUEncos
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IV B 2 a Trace the lustoncal o Identfy the contnbutions that led to the ¢ Rescarch Gregor Mendeleev’s
development of the penodic table, present-day penodic table development of the penodic wbleand |
mecluding the contributions of further contnbutions of later scaentsis
Gregor Mendeleev to the construction and arrangements

of the table :

IV B 2 b Explan the amangement | o Classify elements mto varous groups/famihes | ¢ Lab Investgato the chermcal behavior

of elements within a group on the on the penodic table according to thew 1n the reaction of clements of sumlar
penodic table based on sumnlar physical and chermeal properties  GTOUpS. (Por example, react group one
physical and chemmcal properaes and group two clements with

ammonum phosphate and ammonum
carbonate and observe whether
precipitation ocours )

IV B 2 ¢ Explain that property ¢ PExamne similanties and differences between | © Observe and investigate

wends on the penodic table arc a elements within a given penod or group on visuals/diagrams for penodic trends,

function of the clements atomuc the penodic table make predictions.

structure * Groups valence elecrons, size of
atoms, reactvaty levels

+ Penods metalhic and nonmetathic
properties, number of energy
levels, ascending atomic number

IV B 2 d Determune atomic o Use the atomc number and mass number of | Civena penodic table, determine the
number, mass number, number of an 150tope of an element to determune the number of subatorme particles in the
protons, number of neutrons, and number of protons, neutrons, and clecrons 1sotopes of given eloments

number of electrons for given

1sotopes of clements
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Pre-Chemustry Unit Chemical Bonding and Reactions

§ C Standard Performance Objectives Suggested Activitles and Labs
(Competencies)
IVB 1 a Predict the chargea Determme the 1oni¢ charge an atom wall Use models or electron dot diegrams
representative element will acqure acquure 1f 1t gauns or loses electrons to show how electrons are gamed or
based on its outer electron lost when 10ns are formed
arrangement

IV B 3 ¢ Classify compounds as
betng crystallme solids (1omc) or
molecules (covalent) based on the
tansfer or shanng of outer
electrons

Descnibe the processes that form tonic and
covalent bonds

Give examples of 1omc compounds and
covalent molecules

Use models with representatve bond
connections to make examples of 1om¢
and covalent substances.

Given a list of compounds, deterune
1om¢ and covalent compounds based
on therr type of bonding (transfer or

gharng)

IVB3d Predict the rauo by
which the representative elements
combine to form 10ruc compounds,
expressing that rauo in a chermcal
forrmla

Wnite chemucal formulas for 1oruc
compounds

Use the compound name and
oxadation numbers to wnite a chemical

formmila for 10nc compounds
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IVB 4 a Relato the physical o Differentiate botween 1onc and covalent ¢ Lab—Properties of 10mc and covalent
propertes of compounds to thar substances based on ther physical properties. compounds (¢ g , meltng pownt,

type of bonding conductuvity)

IV C 2 a Investgate and provide | o Identify charactenisbce that indscate that a o Lab—Checking out cherucal changes
evidences of a chermcal change by chermucal reacuion has taken place Deaign soveral scuvities whese
recording systematic observations, substances are comhincd. Look for a
such as change m color, odor, and change 1n the product(s) and give
temperature for vanous chenueal evidence dunng the reaction thata
reactions. (B3 chemucal change has taken place

o Find examples of chemucal changes1n
evoryday Life and give evidence that
the change was chemscal

IV C 2 b Recogmzo balanced e Show the parts of & chenucal reaction. e Determme the reactants and products
chemucal 2qustons. m a chemical equation from a st of
o Describe the charactenstics of a balanced samplc equations
equation.

e Prove that an equation 18 balanced by
determunung the number of atorms of
cach dement m the reactants and the
products.
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experumental evidence that mass 1s
neither created nor destroyed
based on mass measurements

Mass to chemical reactions,

IV C 2 ¢. Qasafy reactions a3 Distmgwsh between endothermuc and Lab—"Hot pack/cold pack” Combine
cnergy absorbing (endothermme) or exothermuc reactons. vanous designated substances and
energy relcasng (exothermuc) measure the temperature or feel the
based on temperature contawner for evidence of an increase
measurements, or decrease 1n temperature

IV C24d Conclude from State and apply the Law of Conservation of Lab—Showing conservstion of mass

m a chemucal reacton Find the mess
of all reactants on a balance, combine
reactants 1n 8 closed system; find the
mass of the products, compare
(Bxample Alke-seltzer in a scaled
contamer )

Determme whether a chenucal
equauon 13 balanced uang lotal mass
of reactants and products.

| 1 Ses footnate on precedime pass,
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Pre-Physics Unit Forces and Motion

S C Standard Performance Objectives Suggested Activities and Labs
(Competencies)
IV.A 1 a Trave the Justoncal o ldentfy differont kands of forces. Design a concept map of different
development of the understanding foroes including (by descuption and/or
of forces including the o State how Galileo and Isaac Newton have pictures) common cxamples of these
contnbutions of Galileo, Newton, developed greater undexstanding of forces.
Franklin, and Coulomb gravitauonsl force.

Research the contbuuons of Galileo

and lsaac Newton, and prepare a ume-
hne or presentation of this information

as related to gravitation force

[V.A 1b Prodict the motion of an
object m tarms of Newton 8 three
laws of motion.

State and demonstrate the meaning of cach of

Newton's three laws of motion and give
examples

Lab Use cqupment (dynanuc <arts,
marbles, etc ) to show the pnnaples of
(he three laws, merua, acceleraton,
action reaclion.

Using denved units and formulas,
solve problems related to Newton's
lawe (F = ma)

IV.A 1,4 Generate and interpret Using data construct, label, and interpret Mecasure the distance and timme that it
Lﬂh” of lincar motion distance-tume and speed ume graph takes an object (marblo, tennus ball
| !_S$ce fooimete go prsceding PoRS.




2960€£003d

L£10-80297 1 14

e Solve problems mvolving speed, velocity, and
acceleration

cart) to roll down a sloped surface or
move a designated distance (ke a
person on a track), calculate the
average speed of the object.

Based on data collected from
mvestigations or provided in a table,
construct and label 8 line graph with
sppropnate vanables (opportunty to
use CBLs)

IV.A 1e Cite evidence to jusufy
the use of auto safety devices,
mcluding seat belts, air bags,
bumpers, and head rests, in terms
of Newton s laws

o Descnbe the role of mertia, aceeleration, and
momentum 1n various motions of a car and its
passengers

e Evaluate the role of safety devices m relation
to vanous motons of a car and its passengers

Role play the motions of a passenger
n a car as 1t accelerates (slower,
faster, or different directions)

Make a list of safety features you wall
find mn a typical now car, and describe
thexr uses as applicd to Newton's laws.
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Pre-Physics Unit Energy and Electricity

S C Standard

Performance Objectives
(Competencies)

Suggested Activities and Labs

IVB 1 a Evaluate transformations
between potential and kinetic
encrgies and other forms of
energy

Gven the lughest and lowest verucal
positions of a moving object, 1dentify pomt at
which kinetic and potenual energy vary

Ident:ify speaific types of energy
transformations,

Lab Label the posiuon of an object as
1t changes haight (pendulum, roller
coaster) to show energy
transformation.

Make a list of vanious energy
transformations common to the home
and school environment,

IVB1b State and apply
quantitative relationships among
energy, work, power, and
efficrency

Descnibe the relationship between energy and
work done, work and power, and work and
effiaency

Solve mathematical problems related to work,
power, and cfficiency

Given common examples, pictonal or
verbal, determine how work 1s related
t0 energy, power, and efficiency

Use appropnate formulas and units to
calculate work, power, and effiaency
from given ar gencrated data (sumple
machmes, motors, star-clunbing
activities)

IV B 2.a Classaify onergy types as
potenual, kinetic, or
elecrormagnetic

Classify the types of energy as exther potenuial
or lanetc

Generate practical examples of energy
and classify them as potenual or
kinetic

e
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Describe the energy as contamed by a field
such as dectromagnetic waves

Invesugate how electncuty can
produce magnetism and magnetsm
can produce electnaty (generators and
motors)

IV B 3 b Assess particle motion
and distance as they relate o
temperature and phase changes

Relate the effect of temperature on parucle
movement 1n terms of energy and distance

Intcrpret a graph of phase changes
genoratod from data collected from s

phase-change lab (1c¢ to stcam)

Make a visual representauon of the
phase changes descnibing the parucle
rootion and distance in each phase

IV B.3 ¢ Asscss the hazards of
handling and storing pressunzed
gases

List and ovaluate the hazards of handling and
stonng pressunzed gases.

Safety lab/demonstrationadeo Refer
to MSDS sheets to determine
prevautions and safety procedures for

handling and stonng pressunzed
gascs

IV B 4.a Compare and contrast
the envronmental umpact of power
plants that use fossil fuels, water,
and nuclear energy to produce
elecmaty

Bvaluate the advantages and disadvantages of
the use of alternative sources of energy and
analyze thar effect on the environment

Rescarch and dobate the
environmental impact of vanous
gources of energy

Viait a power plant or wvite guest
speakers to discuss the advantages and
disadvantages of aliernauve fuel




G960€£003Y

/1080297114

sources

IV.A 3.2 Demonstale the
umteranuon of ike and unlihe

Jharges.

e Examime how like and unlike charges mnteract.

Investigate how like and unlike

charges mteract (examples melude
static fricton* rod actvitics, pith
balls, balloons, glags and amber rods
with fabnc, effects on an
alectroscope)

IVA 3 ¢ Discuss the role of stac
dectnaty m dissuptions and
damage to electronic devices.

¢ Explam how static electnaty affocts
clectronic devices.

Discuss the effects of statc decnaty
produced from hightnung on apphances
and the cffoct of power lincs on
disruption of cell phones and radios.

IVA 4.0 Examine the effects of
the advent of electmcity on
mdividuals and society

3 Jb T

s Compare and contrast Life before and after the
introductuon of electnaity in a home andin
the cormmuuty

op {

’ :: The solidus (slash)

means “or * 1z that the meaning you wuh to wndicate hem?W
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IV.A S.a Construct and
schematcally diagram sumple
senes circunts and parallel arcuits.

Assemble, investgate, and draw diagrams of
genes and parallel curcuits

Construct senes and parallel circuts
that wall tumn on bght bulbs Sketha
dagram indicating whuch bulbs will

hight under different conditions.

IV.A S.c. Compare and contrast Compare and contrast senes and parallel Jusufy apphcauons of each type of
senes and paralle arcuits arcuts. arcut,
IVASd Perform calculauons Given two of the followang three vanables— Determune through student-designed

using Ohm’s Law

current, resistance, and potential differonce
(voltage)—calculate the third vanable by
applying Ohm s Lew

mvestigations whethe increasing the
voltage 1n a arcuit will increase the
current i that cucut.

Solve mathematical problems rolated
10 the factors in Ohm's Law

IVA 5 ¢ Explan how fuses, surge
%gctors, and breakers function

Describe how the safety devices in qrouts
work and explam the xole of each

Provide exarmples of fuses, surge
protectors, end breakers, and discuss
how they wark

Use 8 bimetallic stnp to demonstrate
how a arcuit breaker works

Relate the number of amps to the
thackness of the wire in fuses.

Duscuss the dangers of using penues
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to replace fuses

Invite an electncian to discuss this
wpic

Discuss how the role of a surge
protector 1s different from a fuse and a

ctreust breaker

- e
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IV C 4.a Compare msulators,
conductors, and semmconductors.

Drfferenuate between electnical conductors,
wnsulators, and sermconductors based on thar
ability to allow the movement of elcctrons

Design an expenment that wall
mvesagate the conductivity property
of matenals

Relate the ability to move electrons to
an clement’s posiuon on the penodic
table.

IV C 4 ¢ Evaluate the umpact of
msmatunzaton of electmc crcuits
upon individuals and society (H,

Examune the effects of the advent of
computers, cell phones, personal dipatal
assistants (¢ g , Palm Pilots), and other
technologies on the individual and society

Debate or evaluate the significance of
muruatunzed circuits 1 your personsl
Life and your comnmumuty
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Pre-Physics Unit Wave Characteristics and Behavior

S C Standard

Performance Objectives
(Competencies)

Suggested Activities and Labs

IVC 1b Compare and contrast
models of longitudinal and
transverse waves

Categonze waves as esther transverse or
longitudinal (compressional)

Create longitudinal (compressional)
and transverse waves in Sprngs or
Slinkys Determine the effect the
waves have on the medium. (Student

investigation)

IV C 1d Compare ight and
sound 1n terms of wave models

Relate sound and light waves to the two types

of waves

Draw a diagram of a transverse light
wave and longitudinal sound wave
labeling the properties cresvtrough or
compression/rarefaction, amplitude,
and wavelength of the wave

Use a long, coiled spring to
demonstrate the wave chara¢tenstics.

IV C 1 e Disungwsh between the
electromagnetic spectrum, seismic
waves, water waves, and sound
waves based on their propertes
and behaviors

Drifferentiate between vanous types of waves

as 1o the wave category, properties, and
behaviors (such as movemnent through a
medium, speed,
reflectionfrefraction/polanzation)

Make a chart/concept map of the
classification, properties, and
behawviors of each type of wave,
mncludmg examples.
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IV C 1 Descnbe the encrgy of a
wave in terms of amplitude and

frequency

Niustrats amplitude and frequency or ugh and
low energy waves

Use a cotled spring to investigate
amplitude and frequency , Change the
force on the spnng to change the
amplitude and frequency Note the
cffects

Use dufferent pitched tuning folks and
a pan of water to investigatc how
wave energy 1s related to wave

frequency

IV C 1 g Relate wave behavior o
health 1ssues such as skin cancer,

cataracts, medical diagnostics, and

Investigate the negative effects of wave
behavior on the human body and the
contrbutions of waves to medical and dental

Research recent developments mn the
cause and treatment of wave-related
diseases.

treatment. exarrunation, diagnosis, and treatment. Invite guest speakers from the medical
profession.

IV C 2 a Compare and contrast Order the waves 1n the electromagnetc Make a sketch of the electromagnetic

the parts of the electromagnetic spectrum according to wavelength, frequency, spectrum. Label and analyze the forms

spectrum 1n terms of energy and energy of energy according to wavelength,

frequency, and energy Give common
applications for different areas of the
spectrum.

IV C 3 a Describe how the
absorbing and releasing of energy
by electrons produces light

Explam the energy transformatons as the
electrons change energy levels

Lab—Flame test. Relate the results of
these tests to fireworks
Demonstration Fluorescence of
chlorophyll

- ——
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Physics 1

Course Competencies/Objectives with Activities and Labs

Course Code 3241

Course Description

Physics, the most fundamental of the natural sciences, 1s quanulauve m nature and uses the language of mathematics to descnbe
natural phenomena Thus course 13 designed t prepare students for the demands of a two or four-year college degres program. The
followang topics are consmdered essential 1n 8 basic physics comeulum

¢ Mechanics

¢ Electnesty and magnetism

* Waves
Topics from modern physics (quantum physcs, nuclear physics, etc ) should be included as ume permuts or could be mcluded in an

advanced phyaies course,

Percentages following the topie headings 1n the charts below indicate the amount of instructional ime that should be devoted to that
topse

Minimum Course Requirements Successful completon of Algebra 1 or equivalent, mitha B or better, and geometry; or, succossful
completion of Algebra | or equivalent, geometry, and Algebra 2

‘Teacher Resources -

Books,
McDermou, Lihan C and the Physics Education Group at the Uruveraity of Washington Physics By Ingqudry Vols 1,2,and 3 John

Wiley and Sons, New York, 1996 ' .
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Intemet
The Frontier High School Web site at Red Roch, Ohlahoma, 15 an excellent source wath templates and rubnes for graphung, reports,
projeuts, and essays <hup //pc6S fronuer osthe edwhs/scie ce/hascs hu>

saenusts, engineers and

Frank Potter s Science Gems Great Links to Great Science Resources. For students, parents, teachers,
and grade level

mathematicians More than fourteen thousand scence resources sorted by category, subcstegory,
<hitp.//www, sC16NCeREMS.COMD™
ument Is based on the notation in the Science Curriculum

Special note to teachers The standards notation in this doc
sclence section The Sclence Curriculum Standards 2000

Standaards 2000 document for grades 9-12, physical
document represents scientlflc literacy for all students Therefore standards have been expanded to include more

advanced topics that should be included in a Physlcs course
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Topic Motion and Forces (25%)

Suggested Activities

Porce table lab Graphucal analyais of
forces, finding the equilibrant force

S C Standards Performance Objectives
(Competencies)
Disingush between vecior quantities
(dssplacement, veloaity, acceleration, and
forcs) and scalar quantities (distance, spocd,
and mass)
Mlustrate how to represent vectors graphically
and be able to add themboth graphically and
analytically
IV A 1 ¢ Solve uformly Distnguish between and solve problems
accelerated, hinear motson eed, and constant
problems quanttatively and il
 graphucally

Create and interpret graphs of one-
dumensional and two-dimensional motton
(poaitton vs. tume, speed vs tume, velotaty va.
time, constant a¢celeration vs tume)

Motion 1ab (students generate and

iterpret posthon-ttme and velocaty-

tine graphs)

* Constant veloaty vehicle

= Analysis of constant veloaity or
accelerated mouon, including
fallng bodies, usng appropnate
equipment (1ape tumer, photogate
tmer, CBL, otc )

«  Motion in two-dimension lab

» Projectile motion
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IV.A 1b Predict the mouon of an
object in tezms of Newton's three
laws of moton.

Explain the relationshup between mass and
mertia

Interpret and apply Newton’s first law of
mohon

Assess, measure, and calculate the
relationship among the force actmg on a
body, the mass of the body, and the nature of
the acceleraton produced (Newton's second
law of motion)

Newton 8 second law of motion lab
Using dynarucs cart with air track,
smart pulleys, tape-timers, photogate
tumers, CBL, or other technology

Qualitstively and quantitatively disinguish
between static and kanotic fnction, what they
depend on, and ther effects on the moton of
objects

Friction lab

 Investgaton of vanables affectmg
fnctional forces.

» Detormination of the cocfficzent of
fricuon on honzontal and inchned
surfacea.
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Interpret and apply Newton's thurd law of
moton

Newton's third law of motion lab
Acton/reaction Jabs.

IV.A 2 a Describe quanutative
changes in gravitational attraction

i terms of distances between
oSS cs

IV.A 2 b Descnbe quantitative
changes in gravitational attraction
i terms of changes in the masses

Acisgzzang calculste the nature and
magnitude of gravitational forces (Newton's
Law of Universal Gravitaion) Apply
coneepts to analyze the moton of satellites.

Analyze and evaluate the nature of unform
arcular motion

Circular motuon lab

Analyze, evaluste, and apply the pnnaiple of
torque




9.,60€003y

G810-8029 11d

Topic Conservation of Energy and vomentum (£3%)

S C Standard

Performance Objectives
(Competencies)

Suggested Activities

TV B 1b State and apply
quantitative relatonships among
energy, worh, power, and
effictency

Descnbe and apply the relationships between

enargy, worh, power, and effiviency both
conveptually and quantitatvely

IV B 1 a Evaluate transformations
between potenual and kinetic
energies and other formus of
energy

Analyze cnergy of pomion and encrgy of
motion.

Pendulum lab Strobe photography to
analyze the motion of a pendulum.

Analyze, evaluate, and apply the prnciple of

conservation of mechanical energy

Conservation of energy lab

» PExpanded pendulum lab
»  Inchned planc.
» Playground or amusement park

Analyze and measure the transfer of
mechancal energy through work,

Hooke's Law lab
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Assess the vector nature of momentum and 1ts
dependency on mass and velocity of an
object.

Compare and contrast smpulse and the change
in momentum.

Analyze the factors required to produce a
change 1n momentum.

Apply the conservative laws to inelastc and
clastic colimons

Conservation of momentum lab (using
ballistic pendulum, air track, dynamics
carts, ctc )
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Tople Heat and Heat Transfer (3%)

S C Standard

Performance Objectives
(Competencies)

Suggested Activitles

and digtance as thoy relate to
wemperature and phase changes.

TV B 3 ¢ Assess particle motion .

Relate thermal energy to molecular motion

Dnfferentiate betwoen spe
capacityHign A=Yy

Bxplam tho relationship between temperature
change i a substance for a gven amount of
heat transferred, the amount (mass) of the
substance, and the specific heat of the
substance

. Speafic heat lsb Calonmetry
expenment.

Calculate the heat associated with phase
changes

e Latent heat lab Calonmetry
expennent.
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Topic Electromagnetism (25%)

S C Standard

Performance Objectives
(Competencies)

Suggested Activitles

IV.A 1 a. Trace the hustoneal
development of the understanding
of forces, including the
contnibutions of Galileo,

g Coulomb

IV.A 3 a. Demonstrate the
mteracons of ike and unhike
charges

Recognuze the charactenstics of state charge,
and explan how a static charge 15 generated

IV.A 3.a BExamne changes
dectrostatic attraction w terms of
changes 1n distances between two
pomt charges.

VA3 b Examune changes in
electrostatic attraction 1n tenms of
changes 1n the quantities of the
charges

Interpret and apply Coulomnb 8 Law

ean
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TV A §d Porform calculatons
using Ohm 8 Law

o Develop a quahitative and quanutative

understanding of curren voltago, and
resagtance and the fet ‘j'f‘"';’;,_" them.

e Olm sLaw lab

¢ Idenufy appropnatc wuts of measurement for
current, voltage, and reaistance and explain
how they are measured
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IV.ASa Construct and

schematically disgram sumple
senes circmts and paralle] arcuits

IV.AS b Use an electnc neter o
neaswre the voltage and resistance
m a et

IV A 5 ¢ Compare and contrast
genes and parallel circutts

Analyz¢ and measure the relauonship among
current, voltage, and resistance in electncal

carcuits.

e Resistors m senes and parallel lab

Calculats the electnc power and electne

+ Joule heatlab

IV.A 5 ¢ Explan how fuses, surge
protectors, and breakers function.

Explamn how fuses, surge protectoss, and
breakers functon

IV A 4 o. Describe how moving
clectnical charges produce
magnetc ficlds

IV.A § b Describe how mowving
magnets produce clectneal fidds.

Analyze magneuc forces on cwTent caTyIng
wires and moving charges and the production
of electncal fields by moving magnets.
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IV.A 4 ¢ Compare and contrast
dectneal motors and electneal
generators 1n terms of energy
transfers

e Compare and contrast electnc motors and
generators

o Explan the production of electnaty using
Faraday's Law

Genco lab




