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Lena Manning, individually, and as a taxpayer
residing in 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 Mills, individually, and as a Taxpayer
residing in Allendale County and as Guardian ad
Litem of Waylon P , Waylon P , a minor, by and
through William 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 in
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, Maria 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 Maria Q
Jameson, as Guardian ad Litem, Victor M
Lancaster, Sr , individually, and as a taxpayer
residing in Barnwell County, and as parent and
Guardian ad Litem of Christie L , Christie L , a
minor, 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 Come C ,
Come C , a minor, 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 Williams as Guardian ad Litem,
Eddie Wright, individually, and as a taxpayer
residing in 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 in Hampton County, and as parent and
Guardian ad Litem of Tyrin B , Tyrin B , a minor,
by and through Brenda
Brooks as Guardian ad Litem, Marva Tigner,
individually, and as a taxpayer residing in 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,
individually, and as a taxpayer residing in
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 in
Laurens County and as parent and Guardian ad
Litem of Jorgana Ranson B , Jorgana Ranson B ,
a minor, by and through Dr Keith A Bridges, as
Guardian ad Litem, Gail Y Harriott,
individually, and as a taxpayer residing in Lee
County and as parent and Guardian ad Litem of
Rashade H , Rashade H , a minor, by and through
Gail Y Harriott, as Guardian ad Litem, Linda
Carraway, individually, and as a taxpayer
residing in 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 minor, by and
through Dr John Nobles, as Guardian ad
Litem, Patricia Hampton, individually, and as a
taxpayer residing in 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 m 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, Mathn 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 Mathn 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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residing in Allendale County and as Guardian ad
Litem of Courtney V , Courtney V , a minor, by
and through Lena Manning, 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 , Katisha
W , a minor, by and through Pamela Williams as



Guardian ad Litem, Eddie Wright, individually,
and as a taxpayer residing in 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, Brenda Brooks,
individually, and as a taxpayer residing in
Hampton County, and as parent and Guardian ad
Litem of Tyrin B , Tyrin B , a minor, by and
through Brenda Brooks as Guardian ad Litem,
Marva Tigner, individually, and as a taxpayer
residing in Jasper County, and as parent and
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cultural perspectives To the extent possible content is also selected for relevance to "real
life" situations students may encounter in the future As appropriate competent professional
teachers plan to provide content in multiple formats that will enable students to interact with
information in a variety of ways (e g , see hear, and manipulate) To accomplish this
teachers select adapt, ordevelop varied combinations ofappropriate written matenals (eg
texts, penodicals, and handouts) resources (e g manipulates 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 aswell asadapt or revise them as necessary Matenals and resources
developed by teachers are clear, free of errors and designed to be easily understood and/or
used by students

As appropriate for the unit objectives the content tobe covered and the ability and
developmental levels of students competent professional teachers plan a vanety of
instructional strategies to facilitate learning The strategies are logically sequenced and
provide sufficient opportunities for initial learning application practice, and review As
appropriate the sequence of strategies promotes varied levels of student thinking and
problem-solving skills, aswell as includes provisions for different rates of learning that ensure
that all students will remain engaged in learning throughout the unit Strategies arematched
to the learning styles of students and provide an appropnate balance of opportunities for
independent and collaborative learning In addition the strategies provide opportunities for
theteacher and students to vary their roles in the instructional process(e g instructor
facilitator 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 (eg instructional strategies materials resources and technologies) wrthm
instructional units todetermine the extent towhich students' needs arebeing met and what
obiectrves are being achieved As appropnate evaluations are based on information from a
variety of sources including assessment results observations feedback from students and
discussions with colleagues As needed adjustments are made dunng units tobetter serve
the needs of students

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

Dimension Description

This dimension covers responsibilities related to planning developing and using
assessments during instructional units Assessments are considered any tools activities
assiqnments 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, traditional 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
learnmq 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 ofteachers to
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• plan and schedule a variety ofappropnate assessments ofstudents' progress and
achievement as needed dunng instructional units,

• select adapt and/or develop assessments which are appropnate for the ability and
developmental levels ofstudents, appropnate for the objectives ofinstructional units
appropriate for the content or skills covered dunng instructional units, and consistent
with the instructional strategies used dunng instructional units,

• determine appropriate cntena for evaluating students' progress and achievement based
on assessment results,

• analyze assessment results tomake judgments about students' progress and
achievement,

. analyze assessment results todetermine 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 during the school year competent professional teachers conduct short-range
planning ofinstructional units scheduled in their LRPs A significant part ofthe short-range
planning process focuses on developing and using a variety ofinformal and formal
assessments ofstudent progress and achievement As appropriate the planning process
involves a combination of independent and collaborative efforts to plan and schedule
assessments select and/or develop assessment strategies and matenals formulate crrtena
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 ofthe
importance ofintegrating 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 ability and developmental levels ofstudents Competent teachers are not
over-reliant onassessments provided in commercially produced materials 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 oferrors or procedures that would affect the quality and
appropriateness of the assessment results All assessment strategies or tools include verbal
and/or wntten directions that clearly define what students are expected todo As appropnate
assessment strategies also include explicit criteria for evaluating students' performances
Cntena may include such things as scoring rubncs vignettes standards answer keys
scales and grading curves Criteria are appropriately matched totypes ofassessments and
allow for reliable and valid interpretations and judgments about students progress and
achievement

http //www myscschools com/reports/adept htm 6/l] /2<>03
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Competent professional teachers analyze and interpret assessment results for avanety of
appropnate purposes Results of informal assessments are used to determine students
understanding of key concepts and skills, aswell as progress toward accomplishing unit
objectives Based on these results, teachers plan instructional feedback and they evaluate
the extent towhich the overall instructional plan is addressing the needs ofall students
Results from formal assessmentsare analyzed to determine the extent towhich students
have accomplished the learning and developmental objectives of the unit Competent
professional teachers maintain accurate records of assessment results that provide aclear
picture of student progress and achievement Records are well-organized, current and easily
summarized

Performance Dimension 4
Establishtng and Maintaining High Expectations for Learners

Dimension Description

This dimension covers responsibilities related toestablishing and maintaining appropnately
high expectations for student learning and development throughout the school year
Expectations provide the focus for student learning and may becommunicated and clarified
in vanous forms and at vanous times as needed by students Expectations may be related to
general overall performance and participation specific learning 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 ability and disposition of teachers to

• establish at thebeginning of the year appropnately high expectations for the overall
performance and participation of students

. use strategies to create in students a sense of responsibility for their own performance
and participation ,.,*_, j

• 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,

• clarify unit objectives in such ways that students receive clear explanations of what they
are expected to learn and be able to do _. _, , , ,

• ensure that theexpectations areappropnate for theability and developmental levels of
students and that they challenge all students to achieve at appropnately high levels

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

• clarify unit objectives in such ways that students understand the importance of
achieving the unit objectives

• reclanfy objectives for learning and development during instructional units asneeded by

• estabhsh appropriate expectations related to participating in instructional activities and
events during 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 appropriately high expectations for learners The expectations are related to
achieving long-range learning and developmental goals achieving specific learning and
developmental objectives of instructional units participating in instructional activities, and
completing instructional assignments

At the beginning of the school year competent professional teachers set the tone for an
engaging and productive expenencefor all students As appropnate,^^"™* **
developmental goals are clanfied so students have aclear understanding of what they will be
expected to learn 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 learn.ng process These expectations, roles and responsibilities are
maintained consistently during 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
heTmber of objectives covered objectives may be presented or clanfied at vanous t.mes,
as necessary for the students For example, objectives may be presented at the beginning offlon^prqect dunng the first lesson of aseries related to common objectives.or subject
mS or dunng lessons on adaily basis As appropnate for the nature othe££cfcves as
well as for the ability and developmental levels of the students competent professional
teachers establish objectives in avariety of oral and/or wntten forms For example teachersmaSV^enrobjectivis orally have students present them orally, or present therr, oraHy and
"writing Whenever objectives are presented or clanfied the content and/or skills to be
^red and what students are expected to learn and to be able to do are clear Teachers
a?so ensure that students understand why it is important to accomplish the objectives and as
appropriate how the objectives relate to previous and/or future learn.ng The expectations
an3 apprapnS high for the ability and developmental levels of all students CompetentprofeSaltea^he?s ma.ntam students focus on learning and development by reviewing
objectives as needed

As needed during instructional units competent professional teachers establish appropriate
expectations for now students are to participate in instructional acbvrties and complete
fnstructional assignments The expectations clearly communicate how activities and
assignments are relevant to accomplishing specific learn.ng and developmental objectives,
as well as what students are to do

Performance Dimension 5
Using Instructional Strategies to Facilitate Learning

Dimension Description

This dimension covers responsibilities related to orchestrating instructional strategies during
lesson^and units to facilitate learning Instructional strategies are considered any methodstecnn?ques activities or assignments used by teachers to help students to acquire
http //www myscschools com/reports/adept htm 6/11/2003
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knowledge or skills and to achieve the learning and developmental objectives of instructional
units The key elements ofthe dimension include the ability and disposition of teachers to

• use varied instructional strategies in a logical sequence,
• use varied instructional strategies that are appropnate for the learning and

developmental objectivesof instructional units.
• use vaned instructional strategies thatare appropnate for the content and skills being

learned by students,
• use varied instructional strategies the are appropriate for the ability and developmental

levels of students
• use vaned instructional strategies thataccommodate for different rates of learning
• use vaned instructional strategies that are appropriate for the learning styles of

students,
• use varied instructional strategies that areappropriate for students stage of learning

(i e initial application practice and review)
• use varied instructional strategies that actively engage students in instruction and

learning, , , ... k
• use instructional strategies that promote vaned levels of thinking and problem-solving

skills and . „ . . ,
• use varied instrucbonal strategies that promote independent and collaborative learning

Competent Performance Description

During lessons throughout the school year competent professional teachers draw from a
substantial repertoire ofinstructional strategies (e g methods techniques activities and
assignments) to facilitate student learning and development As appropnate, instructional
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 sufficient opportunities for initial learning
application practice and review

Competent professional teachers have athorough understanding ofthe backgrounds needs
and interests of their students aswell as the many factors that influence how they learn
Accordingly, teachers use instructional strategies that are appropriately matched to students
ability and developmental levels and that build on students' interests and prior learning In
addition, strategies are appropnately varied to accommodate for students with special needs
as well asdifferent styles and rates oflearning The strategies maximize the likelihood that all
students will remain actively engaged in learning and achieve appropriate levels ofsuccess

Competent professional teachers also have athorough understanding ofthe subject matter
thev teach and the instructional strategies that are most effective in assisting students to
accomplish relevant learning and developmental objectives Accordingly they effectively use
strategies that engage students in awide range of meaningful activities and assignments
designed to help them acquire the knowledge and skills necessary to accomplish unit
obiectives As appropnate the activities and assignments provide students with opportunities
to express their ideas knowledge and skills in avanety of ways (e g orally in writing and
through performances and products) Also as appropnate activities and assignments
promote the development of students critical thinking and problem-solving skills

Competent professional teachers effectively use strategies that vary their roles as well as
those ofthe students in the learning process (e g instructors facilitators coaches, and
observers) These strategies encourage vaned types of positive and productive interactions
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among teachers and students aswell as provide anappropnate balance of opportunities for
both independent and collaborative learning Strategies involving independent activities and
assignments promote instudentsa sense of responsibility fortheirown work and progress
Other strategies requiring collaborative activities and assignments promote teamwork,
cooperation, and an understanding ofthe importance ofworking with othersto achieve
success

Performance Dimension 6
Providing Content for Learners

Dimension Descnption

This dimension relates to the appropriateness of content provided dunng lessons and the
manner in which it is presented tostudents Teachers are responsible for all subject matter
presented to students dunng instructional units however information may bedrawn from or
delivered by a number ofsources including theteacheror other educators students and
vanous instructional materials, resources and technologies (e g texts, displays videotapes,
and computer software) The key elements ofthedimension include theability and
disposition of teachers to

• provide content that is appropriate for the objectives ofthe instructional unit
• provide content that isappropnate for the ability anddevelopmental levels ofstudents
• provide content that is current and accurate,
• provide content in a logical sequence
• provide contentat an appropriate 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 ofsubject matter as needed by

students

Competent Performance Description

Competent professional teachers have a thorough command of the subject matter they teach
and during lessons throughout the school year ensure that students are provided with
contentthat is current accurate and free oferrors that would impede learning Content is
appropnate for the learning and developmental objectives of instructional units, aswell 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 variety of other commercial or
teacher-made matenals and resources All supplementary wntten matenals are clearand free
of errors Additional resources such as manipulatives specialsupplies and other
instructional products are safeand designed to be easily used by students Competent
professional teachers also effectively use a variety 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 g read observe hear and manipulate) Competent
professional teachers provide contentfrom multiple sources and invaned formats that
expose students to a varietyof intellectual social, and cultural perspectives As appropnate
content is provided through explanations and demonstrations by teachers and students,
wnttenmatenals manipulates visual and auditory aids and computers

As needed by students, oompetent 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 material
as well as for the ability and developmental levels ofstudents Explanations include
numerous examples drawn from a vanety ofsourcesdesigned to establish the relevance of
concepts and relationships to students' personal lives, local communities and events in the
world at large During explanations competent professional teachers promote critical and
reflective thinking by presentinginformation from varying majonty and minonty viewpoints
Teachersencourage discussion and discourse bysoliciting ideasand opinions from students
through effective questioning and probing Asneeded by students competent professional
teachers provide effective demonstrations ofskills or procedures being learned by students
Steps in procedures or tasks are broken down in sequence and explained through varied and
relevant applications Competentprofessional teachers also ensure that at appropnate
times emphasis is placed on the key elements ofcontentor skills being learned As
appropriate, key elements are emphasized in a vanety ofways including stating ordisplaying
themthroughout presentations eliciting themfrom students during discussions and
identifying them dunng reviews

Performance Dimension 7
Monitoring and Enhancing Learning

Dimension Description

This dimension covers responsibilities related to monitonngand enhancing student learning
and development dunng instructional units Monitoring is defined as any methods teachers
may use to collect information about students understanding ofinstruction andcontent as
wellas information about students progress toward and achievement of specific learning and
developmental objectives Enhancing learning isdefined as actions taken by teachers based
on information collected from monitoring students to correct misunderstandings reinforce
learning or toextend learning The key elements ofthe dimension include theability and
disposition of teachers to

• monitor learning and development through observations of students' general
performance and reactionsduring lessons

• monitor learning and development through appropnate questioning techniques,
• monitor learning and development through observations ofstudents specific

performances during activities (eg speeches recitals performance tasks and
collaborative tasks)

• monitor learning and development by reviewing work completed bystudents (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 toadjust thepace oflessons, as needed,
• use information from monitoring students to provide sufficient and informative

instructional feedback to enhance learning and development,
. provide appropnate and sufficient reviews and summanes ofcontent and skills and
. extend students' learning and development through appropnate enrichment activities

Competent Performance Description

Competent professional teachers have athorough understanding ofthe important
relationship between instruction and assessment During lessons throughout the school year,
they use avanety of informal assessment strategies to monitor students' understanding of
instruction to monitor students' progress toward accomplishing learning and developmental
objectives, and to determine the extent to which the needs of all students are being
addressed The assessment strategies require students tocommunicate in avariety oforal,
written, and kinesthetic forms

Competent professional teachers maintain aconstant awareness ofstudents' understanding
and proqress through observation andlistenmg Dunng explanations demonstrations, and
otherPresentations of content teachers observe students' reactions to information as wel as
listen tostudents' comments to recognize non-verbal and verbal cues that suggest students
are experiencing 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 ofcontent and during instructional activities
and assignments Questions are addressed to arepresentative cross-section of students
Questions vary in difficulty and level ofthinking required to respond as appropnate for the
students' stage of learning for their ability and developmental levels and for the nature of the
content activities and assignments Students are provided with an appropnate amount of
time to respond and, as needed teachers use appropnate probing techniques such as
rephrasing orgiving clues to elicit responses

Asappropriate competent professional teachers usea variety ofinformal performance
assessment strategies to monitor students' understanding and progress These include non-
wntten independent and collaborative activities or assignments such asrole-playing
recitations musical or athletic performances using manipulates, and producing products
They also include periodic written assignments such as essays paper-pencil quizzes
journals, and note-taking

As appropnate competent professional teachers use strategies that develop in students the
ability to assess and evaluate their own progress Students are encouraged to identify their
strenaths aswell as areas mwhich 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 ofother students' work and to positively receive peer critiques of
theirown opinions ideas and work

Competent professional teachers use information from informal assessments to enhance
student learning and development As needed by students during presentations ofcontent
teachers provide additional explanations and demonstrations of key concepts relationships
and skills New examples along with additional relevant applications of procedures, are
designed to correct misunderstandings or reinforce learn.ng During instructional activities or

httpY/www myscschools com/reports/adept htm 6/11/20°3
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soon after evaluating assignments completed by students, competent professional teachers
provide informative feedback to correct misunderstandings or errors and to enhance or
reinforce 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 andskills, 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 informal
assessments toadjust orprovide alternative instructional activities and assignments, as
needed by students

At appropriate times, and as needed by students competent professional teachers provide
informative reviews ofknowledge andskills learned by students The reviews actively involve
students in recapping the key elements of content orsteps in procedures prior tomoving to
other learning and developmental objectives or instructional units

Performance Dimension 8
Maintaining an EnvironmentThat Promotes Learning

Dimension Description

This dimension 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 maintain an environment that provides an inviting place to learn
. maintain a room arrangement that allows all studentstosee hear and participate in

instructional events
• promote cooperation teamwork, andrespect among students
• convey appropnately high expectations for the general participation and performance of

students, ..... , j ^• convey confidence in their knowledge of the content and skills being learned by
students . t . .

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

. create in students a senseofresponsibility for teaching themselves and their peers
• convey respect for the feelings 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 wrth students and
. provide or promote appropriate rewards and incentives for learning and development

Competent Performance Description

http.//www myscschools com/reports/adept htm 6/11/2«>3
PLT_6099-0028

REC030138



Page29 of 32
ADEPT

Comoetent professional teachers understand the important role that aquality physical and^SSSS£SSS!S^ plays ,n facilitating student '•""J"-*^^
lessons throughout the school year, competent I^^^J^^^Sit^^maintain asafe and positive environment that encourages and motivates all students to
achieve high levels of success

To iho »vtpnt no«;sible competent professional teachers create and maintain a physical™°^ stimulating place to learn Classroomsfcontain
Savs ofEducational matenals (e g.bulletin boards, posters, and samples of student
S?Lt are onnterest to students and relevant to the subject matter and skills beingteamed AvaHable^ nsScS>nal matenals and resources (e g. penod.ca.s, referencejbooks
SpToo^Ss. manipulates art supplies, and athlet,c ^'P™^
good working condition Potentially hazardous ™ferial*suc*fj^
nraoerlv for safety Classrooms are not cluttered to an extent that would impede 'earning ana
oiksareRanged so that all students can see, hear and participate ,n instructional events
r omoetent orofessional teachers convey confidence in their ability to teach their subjectmatter and are SSbte trying new or alternate instructional strategies as well asS,fw,nrstuden?rPut and suggestions to guide instructional even*,> TJey^also convey
confidence ,n their ability to work with heterogeneous groups of^^J***™ andcomfortable in providtng assistance for students «Jhsp«wln^ asweB patient
poised in teaching students with varying ability and developmental levels
Competent professional teachers convey an enthusiasm for teaching ™e'r p^srt.ve
,nteraPct,or/w,th^
SJSKir^ « ~-to te creat,ve as wen as to beunafraid to explore and expenment with new ideas and skills

s=3Sa3ffl3?S3S3sar
TS^^SS^SSSSSi creaTe and maintain an environment in which cooperation
^£^P*J?SSS and students learn to respect and appreciate differences amongZ&SZF&^E* opinions and other contnbutions of all students are given
thoughtful consideration

Performance Dimension 9
Managing the Classroom

Dimension Description

Tn,s d,mens,on ~»-;S";^ SSonTmatenals ana
^TlTSSlwSrJ—ng .mportant functoons that
^l^JS^^^^a'9 «'"9ro»andcollec"n9h°"rew°'k> Transitions

, ^ t A ,Ut™ 6/11/2003http //www myscschools com/reports/adept htm
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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 preventivediscipline techniques,
• create in students a sense of responsibility for their own behavior
• establish appropnate and effective routines for completing essential non-instructional

tasks,
• manage transitions between instructional events in a manner thatmaintains a smooth

flow ofactivity dunng lessons and minimizes toss ofinstructional time and
• effectively manage instructional materials, resources andtechnologies

Competent Performance Description

Competent professional teachers understand that an important key tosuccessful teaching is
effectively managing student behavior and classroom events At thebeginning of the school
year, competent professional teachers establish a clear setof rules for classroom operabons
and student behavior Rules and procedures forcompleting non-instructional routines
necessary for efficient classroom operations areexplained and clarified for students As
needed routines are rehearsed or practiced to ensure complete understanding Such
routines may include procedures for calling roll collecting or turning in assignments,
obtaining instructional matenals from storage areas and keeping work stations or lab areas
in order Rules for appropnate classroom behavior and consequences for inappropnate
behavior are presented, clanfied and if possible posted in clearview Rules are appropriate
for the age level of thestudents and areconsistent with school and district policies

Throughout the school year competent professional teachers maintain a sense of order in
the classroom and minimize loss of instructional time 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 in general the classroom is characterized by a smooth flow of activity
and instruction

Competent professional teachers keep behavioral disruptions to a minimum by maintaining a
constant awareness ofclassroom events and by using preventive discipline techniques (e g ,
eye contact facial expressions, and proximity) When necessary, class rules and
consequences are enforced so disruptions are not allowed to increase in seventy or
significantly interfere with the instructional process Rules and consequences are used in a
fair and consistent manner Disciplinary actions focus on the inappropnate behaviors and not
on thestudents themselves andconsequences for violating rules are consistent with the
severity of infractions

Performance Dimension 10
Fulfilling Professional Responsibilities Beyond the Classroom

Dimension Descnption

This dimension covers teachers' responsibilities beyond their individual classrooms While
teachers' primary responsibilities are related toaddressing the needs of their students as
http //www myscschools com/reports/adept htm 6/11/2003
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members of the teaching profession, teachers also have responsibilities to broader education
organizations (e g schools and distncts) which must serve the needs of all learners in the
community The key elements of the dimension include the ability and disposition of teachers
to

• actively participate in collegial activities designed to make the entire school a productive
learning environment (e g department andfaculty meetings)

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

• participate in organizations that promote the well-being ofstudents (eg PTA and
School Improvement Councils)

• collaborate with other teachers to plan and provide appropnate learning experiences tor
students

• establish cooperative and productive relationships with other student-oriented
professionals in the school or district (e g , librarians media-specialists counselors
social workers and nurses),

. support extraarticular 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 promotethe well-being of students and

. acbvely seek out and participate in activities which will promote their continued growth
as professionals

Competent Performance Description

Beyond their individual classrooms teachers practice their profession within the contexts of
schools school distncts and entire communities All of these organizations have goals
objectives and concerns for the education and well-being of young people Accordingly
competent professional teachers serve asadvocates 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 aswilling to provide suggestions and assistance to others
when requested They establish positive and productive relationships with other student-
onented professionals (e g counselors libranans curriculum specialists and nurses) and
seek their advice and assistance in attempting to address the needs of students Competent
professional teachers also participate in collegial activities for the purpose of making the
entire school a positive and productive learning environment for students They regularly
attend and contribute todepartmental meetings faculty meetings and strategic planning
sessions They also actively support the efforts of organizations such as the parent/teacher
qroups and school improvement councils In addition tothe extent possible competent
professional teachers actively support extra-curricular activities that contribute 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
orqamzations that have standard rules and procedures for completing vanous administrative
tasks They abide by these rules and complete any required tasks in a timely and effective
manner

Within thecontext oftheir communities competent professional teachers establish positive

http //www myscschools com/reports/adept.htm 6/11/2003
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and productive relationships with theparents orguardians oftheir students As needed they
communicate with parents and guardians about students' progress and offer advice for
supporting students' learning and development at home They also listen to and tothe 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 thewell-being ofyoung people

Competent professional teachers value opportunities for professional growth andstnve to
learn new ways to improve their effectiveness in serving theeducational needs ofyoung
people They regularly participate in and contnbute to staff development activities offered by
their schools and distncts
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Title II

RECOGNITION

Highly Qualified
Teacher

Paraprofesslonal

Parents Right
to Know

Certificate
Descriptions

District

Representatives

Report Card

Teacher

Qualifications

Guidance

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 II content area
exam(s)

Critical Need
Issued to participants In the Program for Alternative
Certification (PACE) who have passed the required
Praxis II content area exam(s) and participated In the
preservlce 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

http //www scteachers org/titleii/certdesc cfm

Certificates that do not meet the highly qualified
certification requirement

Out-of-State Temporary
Issued to 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
Issued to graduates of teacher education programs
who have not passed the required Praxis II 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 II content area exam(s) and/or have not
participated In the preservlce Institute This type of
certificate Is Issued for twelve months

Out-of-fleld Permit
Issued to a certified teacher who has 12 hours in an
additional are,a ofcertification to allow him/her to
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teach out of their field of preparation Renewed by
taking six hours per year and/or the required Praxis II
content area exam(s)

Permit Proviso

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

Special Subject
Issued to Individuals who have expertise In a subject
taught In the public schools It 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

Cgrtlfica&gj} | Education I Title II NCLB | ADEPT | Recognition | Troops to Teachers | Teacher Advancement
£pnta£LU? I About. Us I Search | Links

©2002 South Carolina Department of Education Division of Teacher Quality All rights reserved
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Count of foreigners who are listed w.th acerttficate vehd.ty period of 070102
Count District

2 Abbeville 60
10 Aiken 01

1 Allendale 01
1 Anderson 02
4 Bamberg 02
4 Beaufort 01

11 Berkeley 01
46 Charleston 01

1 Cherokee 01
1 Clarendon 01
1 Colleton 01
2 Darlington 01
9 Dorchester 02
6 Fairfield 01
2 Florence 01
2 Florence 03
1 Florence 04
2 Georgetown 01

12 Greenville 01
6 Hampton 02
3 Horry 01

15 Jasper 01
2 Lancaster 01
1 Laurens 55

6 Lee 01
4 Lexington 01
1 Lexington 04
3 Lexington 05
1 Manon 07
1 Marlboro 01
7 Orangeburg 03
7 Orangeburg 05

42 Richland 01
3 Richland 02
1 Spartanburg 02
1 Spartanburg 07
8 Sumter 02
1 Sumter 17

231

etra a ~<cmi * •"»

0160

0201

0301

0402

0502

0701

0801

1001

1101

1401

1501

1601

1802

2001

2101

2103
2104

2201

2301

2502

2601

2701

2901

3055

3101

3201

3204

3205

3407

3501

3803

3805

4001

4002

4202

4207

4302

4317
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NELSON HILLINS

South Carolina

Teacher Salary Ranges
2003 04

@002

Years of

Experience
Bachelors Bachelors +

18

Masters Masters +

30

Dcctorate

0 I $25 184-
I $?3 468

$26 317-

$30 793

$28 836 -

S33 741

$31 354

$36 687

$33 873
$ .9 634

5 j 528 CD9 -
I $33 358

$29 768- i $32 613
$34 831 ' 533 160

$35 132-
$41 107

$33 910-
$ ^5 528

10 $31 984-
$37,424

$33 243 -
$38 897

536 391 -

$42 581

$38,910-
$45 528

$43 947-
$' 1 422

15 $55 434 -

$41,460
$36 633 -

$42,934

$40 169

$47 001

$42 687 -

$49 948

54)984-

$'7 315

22 $38 697- $40 021-
$46 343 I 547 848

$43 806 -

$52 348

$46 453

555 426

$5 J.600 -
$f. 4 398

Allendale

! Years of
Experience

Bachelors Bachelors

+ 18

Masters Masters j Doctorate
+ 30 I

0 $25 949 527 090 | $29 625 $32 159 | $34 695

I 5 $29 295 $30 562 $33,427 535.962 . $39 765

10 ' $32 793 $14 060 $37 229 $39,765 I $44 834
15 $36 266 S37 533 $41 032 $43,566 | $49,904
22 $39 550 540 883 $44,692 1 S47.356 I $54 550

Dillon 2

Years of

Experience

r
10

15

22

Bachelors

£25 349

S28.695
S32 193

$35 005

$3B,960

Bachelors
+ 18

$26 490

$29 962

$33 460

$36 933

$40 283

Masters Masters
+ 30

Doctorate

529 0/5 j $31 559 ' $34 096
$32 827 $35 362 1 $39165
$36 629 $39 165 | $44 234
$40,432
$44 092 $46 756 ! $53 950

$42.966 $49,304 |

Florence 4

Years of
Experience

Bachelors Bachelors

+ 18

Masters Masters

+ 30

Doctorate

0 526 594 $27 735 S30 270 S32 804 535.340

5 $29 195 $30 462 533 327 $35 862 $39 665

10 $32,633
$36,16-

$330:0

Sj/ 433

S4Co>3 1

$3' »>9

S40 9^2

$39 665 $44,734

15 $43 456 $49 804

2? S33 45T $4<! *92 | 547 256 $54 450

qrp IP POP"! id PIPI
8J3?22E',30
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NELSON MULLINS

Hampton 2
Years of

Experience
Bachelors Bachelors

+ 18

Masters | Masters
i +30

Doctorate

0 $27 123 $28 344 531 057 $33 768 $36 482
5 530.704 $32,059 $35 125 $37 837 $41 907

10 $34 447 535 802 $39 193 $41 907 $47 330
15 $38,163 $39,518 $43 262 $45 974 $52 755
22 $41 677 $43 103 $47 178 $50 029 $57 727

Jasper
Years of

Experience
Bachelors f Bachelors

I +18
Masters Masters

+ 30

Doctorate

0 $27 032 . 528 226 $30 880 $33 532 $36,185 j
5 $30,534 $31 860 S34 859 S37 512 $41 492

10 $34 195 535.521 S38 838 $41 492 $46 797 I
15 $37 831 $39 156 542 818 $45 471 , $52 104
22 $41,783 $43,157 $47,178 , $49 957 | $57 782

Lee

| Years of
1 Experience

Bachelors 1 Bachelors
+ 18

Masters Masters

+ 30

Doctorate

I 0 $25 649 $26 790 529 325 531 859 534 395

5 $28 995 $30 262 $33 127 $35 662 $39 465
10 $32,493 533.760 $36 929 $39 465 $44 534

15 $35 966 { S37.233 $40 732 $43 266 549 804

22 $39 350 i 540 683 $44 492 S47.156 554 350

Marion 7

Years of

Experience
Bachelors Bachelors

+ 18

Masters Masters I Doctorate
+ 30

0 S25 349 $26 480 S29 025 $31 559 $34 095

5 ' S28 695 $29,962 $32 827 $35 362 $39 165
10 i $32 193 $33 460 $36 629 539 165 $44 234

j 15 I $35 666 $36 933 $48 432 $42 966 | 549 304
22 I 538 950 $40 703 | $44 092 546 756 | $53 950

Orangeburg 3

f Years of
Experience

Bachelors

$27 867

$31 545

10 $35 391

Bachelors

+ 18

529 121

$32 938

$36 784

Masters

$31 908

536 088

Masters

+ 30

$34 694

538 875

$43 055

Doctorate

537 482

$43 055

548 628
15

5*0,267
533 209 | $40 oJ2 ' %A± «43 $47 234 554 202
S42 819 j S44 284 ;$48 472 I$51400 j $59 309 I22
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THE SOUTH CAROLINA TEACHER LOAN PROGRAM

Annual Review

2001-2003

The Teacher Quality Act of 2000 provides that the South Carolina Education Oversight

Committee shall review the [SC Teacher] loan program annually and report to the General

Assembly (§59 26-20 0) SC Code of Laws of 1976 as amended)

The initial 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 fulfilling the statutory mission to attract individuals into the

teaching profession and into areas of critical 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

4 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

6 The collection of and sharing of data among the various partners in 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 Additional data on why individuals who receive the loans but do not teach need to be

collected

3 Vigorous recruitment of Afncan Americans and males into the program is needed

4 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
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In keeping with the recommendations from the initial review the review of the Teacher Loan

Program (TLP) for the lasttwo fiscal years focused on thefollowing questions
1 How did the statistics ofthe 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 inwhat cntical need subject areas'?

3 What connection did therecipients oftheTLP have with the Life Scholarship Program?

4 How can the TLP contnbute to the Technical Assistance programs that are part of the
Accountability System?

Pnor 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 bnng the review in line with the budget development process Thus
this study will cover two years Subsequentstudies should coveronly one year

Summary of the Teacher Loan Program

The Teacher Loan Program is established within the Education Improvement Act of 1984 The

program is intended to provide loans enablingqualified state residents to attend public or pnvate

colleges and universities for the purpose of becoming certified teachers employed in areas of

critical need Cntical need is defined as either a cntical geographic or certification area in

accordance with actions of the State Board of Education A percentage of the loan is cancelled

by fulfillment of the teaching requirement The Teacher Loan Program is exemplary of

programs offered in almost every state and is linked 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

appropriated 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 received

from repayments

3
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Table 1

SC Teacher Loan Program Revenues and Loans Over Time

Year Appropnation Legislatively
Mandated

Transfers

Revolving
Funds from
Repayments

Total Dollars

Available

Administrative

Costs

Percent of

Total Dollars

Spent on
Admmistrabon

Amount

Loaned

1984-85 1 500 000 0 0 1500000 124033 83 300000

1985 86 1 250,000 0 0 1,250,000 71214 57 1,008115

1986-87 1943 059 75 000 0 1,943 059 84 376 43 1 776 234

1987-88 2,225,000 75,000 100000 2,325,000 98,976 43 2,277.402

1988-89 2 925000 75000 350 000 3275000 126941 39 2 889 955

1989 90 3 300,000 0 300000 3600,000 154,927 43 3 284 632

1990 91 4,600,000 1 000,000 300,000 4,900,000 210,741 43 3 978,476

1991 92 4,600,000 1,000,000 900,000 5,500,000 217,981 40 4,350908

1992 93 4 775 000 1175000 1350 000 6125000 248703 41 4 628 259

1993 94 4 775000 1,175,000 1,350,000 6,125,000 254,398 42 4 805,391

1994 95 5 016 250 1233750 1135 000 6151250 272260 44 4761397

1995 96 3,016 250 0 1 885,000 4901000 219058 45 3,999,053

1996 97 3 016 250 0 1108 500 4124 500 222 557 54 3 936 538

1997 98 3 016,250 0 2067,000 5083 000 248704 49 4 393,679

1998 99 3 016 250 1000000 2 565000 4,581 250 295790 65 4423 446

1999 2000 3 016,250 1,000,000 2 550,000 4,566,250 272,115 50 4,240693

2000 2001 3 916 250 0 3 000 000 6916 250 279 800 41 5 556 B54

2001 2002 3,016 250 145,216 3,265 000 6,136,034 321,058 52 5,815 382

2002 2003 2 863 826 144 471 2 950 000 5669 355 346601 61 5 332 946

2003 2004 2 863 826 0 3 000 000 5 863 826

Source SC Student Loan Oorporabon 1995 2003 SeeApper dixBfor explanation of transfers mid-yearbudget cuts

To be eligible for a teacher loan the applicant must be (1) a United States citizen (2) a resident

of South Carolina (3) enrolled in good standing at an accredited public or pnvate college or

university on at least a half time 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

eligible applicants who have not defaulted on any other student loan The academic cntena

specify that entenng freshmen must be in the top 40 percent of their 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 available Enrolled

undergraduate students including enrolled college freshmen must have taken and passed the

Praxis II (which replaced the SC Educator Entrance Examination (EEE)) and have a cumulative

grade point average of at least 2 75 on a 4 0 scale Entering 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 3 5 or better on a 4 0

scale and must be seeking initial certification in a cntical subject area if the applicant 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 forAlternative Certification for Educators (PACE) also are eligible to receive loans from

these funds to support completion of the courses required for certification This program is

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-time basis for a minimum of three years (or the part-time equivalent of three years) The

budget for the Career Changers was reduced in 2002 2003 to $1 659 800 but the appropriation

was increased 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 fulfilling teaching requirements or repayments Loans may be

cancelled at the rate of 20 percent or $3 000 whichever is greater for each full year of teaching

in a cntical subject or cntical geographic school within South Carolina Should the recipient

teach both in a critical subject and a critical geographic school the loan is cancelled at the rate

of 33 percent or $5 000 whichever is greater If the recipient chooses to repay the loan the

payment schedule includes an interest rate that is set 2 percent higher than the federal Stafford

loans but the rate is 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 include both rural

areas and areas of teacher certification 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 eligible for cancellation Only two subject areas - mathematics and

science were designated critical during 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 Carolina school districts 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 critical need The certification areas designated critical for 2001-

2002 includes
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, Art * Guidance
. BusinessEducation • Industrial Technology
• Early Childhood Education • Mathematics
. Elementary Education • Media Specialist
• English/Language Arts • Science
. Family and Consumer Science • Special Education (all areas)
• Foreign Languages (Spanish French

and Latin)

In December 2001 theStateBoard ofEducation approved a new list for 2002-2003 eliminating
Early Childhood Education and Elementary Education as cntical subject areas and adding
Music The categones remain the same for2003-2004

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 turnover In 1984-85 69 of the 91 school distncts qualified
as cntical geographic distncts Over the life of the program the designation of cntical
geographic area has changed In 1994 schools in urban distncts that had one of the fifteen
highest average teacher turnover rates over the previous three years were asdesignated cntical
geographic need schools The most recent information identifies the following fifteen distncts
with the highest teacher turnover in alphabetical order Laurens 55 is new to the list for 2003-
2004 replacing Clarendon 1 The remainder of the list has been steady the last three years

Allendale Florence 4 Lexington 4
Andersons Hampton 2 ^^1^
Bamberg 2 Jasper M?? J-
Barnwell 29 Laurens 55 Richland 1
Florences Lee Saluda

At the beginning of the 2000-2001 school year the State Board of Education adopted the
cntena 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 Carolina public schools (89%) will qualify for

critical 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 in what cntical need subject
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areas The process of matching the data files from the TLP to the Professional Certification 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 partof

the study of the TLP for the 2003-2004 fiscal year The new research question will focus on

individual teachers and their migration pattern dunng and after the repayment or cancellation of

the loan Of utmost interest is whether the TLP is providing long term solutions to staffing in

cntical geographicneed schools or whether teachers are staying in the schools just long enough

to completely cancel their 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 is 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

During 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

is not available for these recipients but information on applicants since 1994-1995 is available

Those records were reviewed to gam 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 is a duplicated count as one applicant could have applied

for loans in multiple years Of the 16 687 applications 66 6 percent were approved 26 percent

were denied and 7 4 percent cancelled the application Applications generally were denied for

failure to meet the academic grade point cntena (47 3 percent) or for having not passed the

EEE or Praxis II (17 3 percent) The data presented in Table 2 indicates some applications in

1994 95 1995 96 2001-02 and 2002-03 were denied 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
Applica tion Status of Applicants 1994 95 throuqh 2002-03

Year Total

Applied*
Approved #

(%)
Application
Cancelled #

(%)

Denied #

(%)
Reason for Denial

Credit
Problem

Academic
Reason

No EEE
Praxis

Other" Inadequate
loan funds

1994 95 2 242 1 416 63 2) 176 /»> 650 (29) 48 241 69 52 240
1995 96 2 024 986 48/ 176 8/i 862 42 b 8 229 115 20 490~
1996 97 1446 982 b/y 118 B2 346 239 5 262 51 28
1997 98 1545 1117 /2J 119 11) 309 (20) 3 201 63 42
1998 99 1,569 1 138 72 5) 128 8 2 303 19 3 10 182 54 57
1999-00 1532 1 121 73 2) 85 5 b) 326 213) 6 206 69 45
2000-01 2 028 1495 li a 112 (5 5' 420 20/ 16 244 86 74
2001-02 2,297 1536 bb9 106(4 7' 655 28 b 8 312 122 56 15T
2002-03 2 004 1332 bbb 110(55' 562 (28) 3 219 139 73 126~
TOTAL
1995 2003

16 687 11123 bbb) 914 (74} 4 433 (26) 107 (24) 2 096(47 3) 768(17 3) 447(101) 1013 (22 8r

"Other" reasons include (1) not a SC resident, (2) enrollment less than halt time (3) ineligible critical area (4) not
seeking initial certification and (5) received the maximum annual and/or cumulative loan

Source SCStudent 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 a trend that many institutions of higher learning 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 Applicants to the Teacher Loan Program by Gender

1994-95 through 2002 2003
Year Number

Applied
Gender

Male Female Unknown

# % M % # %

1994-95 2,242 246 11 1476 66 520 23
1995 96 2,024 305 1b 1692 84 27 1

1996 97 1446 195 13 1189 82 62 4

1997 98 1545 247 16 1241 80 57 4

1998 99 1569 261 1/ T267~| 81 41 3

1999-00 1532 263 1/ 1212 79 57 4

2000 01 2028 299 1b 1628 80 101 5

2001 02 2 297 288 13 1769 77 240 10

2002-03 2004 246 12 1599 80 159 8

TOTAL 16 687 2350 14 13 073 78 1264 8

Source S C Student L oanCorporation 1995-2003

Neither the program enabling legislation 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 recruit minonty students And in 1995-96 a proviso set

aside up to $5 000 00 per district for qualified minonty students Neither recruitment program

appears to have impacted the Teacher Loan Program SouthCarolina State University receives

a separate allocation for minority student recruitment The allocation was $467 000 in 2002-

2003

Table 4

Distnbution of Applicants to the Teacher Loan Program bv Race/Ethnicitv
1994 95 th rouqh 2002-2003

Year Number

Applied
Ethnicity

African American Other White Unknown

# % ti % « % # %

1994 95 2 242 210 9 20 1580 m 432 19

199596 2024 271 13 31 1664 82 58 3

"1996-97 1446 236 16 14 1115 // 81 b

1997 98 1545 25B 1/ 12 1195 // 80 b

1998 99 1569 301 19 9 1193 /b 66 4

1999-00 1532 278 18 14 1164 /b 76 b

2000-01 2028 310 1b 25 1555 // 138 /

2001 02 "2 297 361 1b 15 1630 /I 291 13

2002-03 2 004 280 14 14 1506 /b 204 10

TOTAL 16 687 2 505 1b 154 12 602 /b 1426 8

Source SCStuden Loan sorporaticm 1995-2003

REC030291
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The TLP continues to appeal overwhelmingly to undergraduate applicants Table 5 showcases

applicant patterns by academic status Although only 20 percent of program participants are

freshmen consistently 60 percent are continuing undergraduates This may reflect that

students are more willing to commit to a professional program after their initial 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 living after completing

their degrees (due to marnage or impending marnage)

Table 5

Distribution of /\pplicants to the Teacher Loan Proaram bv Academic Level Status
1994-95 through 2002-2003

Year Number

Applied
Academic Level Status

Freshman Continuing Undergrade 1 <Semester Graduate Continuing Graduate Unknown

# % # % # % # % # %

1994 95 2 242 491 22 1403 60 76 3 171 8 101 5

1995 96 2 024 435 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

1998 99 1569 295 19 856 60 146 10 224 14 48 3

1999 00 1532 331 22 863 60 135 10 196 13 7 <1

2000-01 2 028 440 22 1087 50 194 10 300 15 7 1

2001-02 2,297 545 24 1,241 54 215 9 291 13 5 <1

2002-03 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 Recruitment Retention and Advancement of South Carolina

(CERRA) formerly the SC Center for Teacher Recruitment coordinates the Teacher Cadet
Program a program to interest high school students in the teaching profession Participants in
the program account for slightly 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 enrolled

2 278 academically talented high school juniorsand seniors In2002-2003 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 issues connected to budget

constraints Teacher Cadets must have at least a 3 0 average in a college preparatory

PLT 6142-0009
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curriculum 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 Proqram bv Teacher Cadet Program Participation

1994-95 through 2002-2003

Year Number Teacher

Applied Cadets
% Not

Teacher

Cadets

% UNKN

OWN

% l

1994 95 2 242 761 34 1348 60 133 6

1995-96 2 024 751 37 1203 59 70 3

1996-97 1 446 537 37 B64 60 45 3

1997 98 1545 545 35 946 61 54 4

1998 99 1 569 577 37 939 60 53 3

1999 00 1 532 560 37 896 58 76 5

2000-01 2 028 685 34 1245 61 98 5

2001-02 2 297 773 34 1269 60 155 7

2002-03 2 004 727 36 1209 60 68 3

TOTAL 16 687 4416 36 7441 60 752 4

Soume SC Student Loan Corporation 1995-2003

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 familiar

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 applications from enrolling freshmen is 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 potential to influence the application pool for the TLP is the

economy and the budget situation of the institutions 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 institutions of higher learning raised their tuition The

increase came late in the financial planning process for many students and therefore more

students may have applied for the loans The budget expectations and impending tuition

increases were expected by students for the 2002 03 school year and the rate of applications

returned to the same virtual rate as 2000-01

to
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An issue raised in the Initial 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 rigorous 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 should they

not teach 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 commit to teaching in a critical

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 rigorous 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 minimum

requirements Recipients of Life Scholarships a program created in 1998 receive up to $5 000

per year depending on available funding and tuition at the receiving institution The $5 000

award includes $300 for books and $4 700 towards tuition Students are eligible to receive a

Life Scholarship if they meet two of three cntena 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 Carolina 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 Carolina over the last five years who have

participated in either the Hope Life or Palmetto Fellows programs There have been no

graduates of the Teaching Fellows Program yet the first class will be the class of 2004 Nor

ll
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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 public schools in 2002-03 and two

Palmetto Fellows recipients Considenng the short time the Life Scholarship program has been

in place the number is 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

Fellows numbers are not as encouraging but perhaps the number will increase in the future

Table 7

Loan Recipients serving in South Carolina schools in 2002-03 matched with the Scholarship file

Scholarship CAT CODES 1998 1999 2000 2001 2002 Grand Total

LIFE Public Senior Inst

Reg Campuses of USC

Technical Colleges

Independent Senior Inst

259

7

11

132

205

3

98

138

63

75

34

1 678

10

11

327

Palmetto Fellows Public Senior Inst 2 2

Grand Total 409 306 201 111 1 1028

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

each program were majonng in education Table 8A shows the number of scholarships

recipients each year that declared as Education majors It is a duplicated count and it should be

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

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 1 051 1 255 1 225 2 144 2 659 8 334

Palmetto Fellows 154 179 333

Total 1 051 1 255 1 225 2 298 3 136 8 965

Table 8B

Number of Scholarships Recipients

Scholarship 1998 1999 2000 2001 2002 Grand Total

Hope 2 082 2 082

LIFE 14 618 16 374 16 560 19 464 23 315 90 331

Palmetto Fellows 2 606 2 914 5 520

Total 14 618 16 374 16 560 22 070 28 311 97 933

Source Commission on Higher Education 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 slightly then fell again in 2000 but over the

last two years has grown to over 114 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 Palmetto Fellows has remained steady for the two years data was available at around 6
i

percent Though the number of student scholarship recipients majonng in Education is

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 attributed 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 applied and received loans through the

TLP specifically would the SAT scores of TLP recipients increase decrease of remain

stagnant As Table 9 shows the average SAT score for TLP applicants has increased from

slightly 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 is benefiting from the scholarship

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

challenge

Table 9

Average SAT Scores of Loan Applicants

ACAD YR 1998-99 1999-00 2000 01 2001 02 2002 03 Average
Average SAT score 961 1 960 9 971 3 997 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 interest In the Initial Review of the TLP

repayment data indicated that about half of the loan recipients repay their 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 Public 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 in Fall 2002 Among the 3 826

individuals 86 9 percent are female 111 percent male and 2 percent are unknown About 82

percent of them are Caucasians 12 percent African Amencans and 6 percent Asian 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) already had their loans

cancelled by fulfilling the teaching requirements

Table 10

Loan Recipients in South Carolina Schools by Gender and Ethnicity

Gender Number Percent

Male 426 111

Female 3.324 86 9

Unknown 76 20

Ethnicity
African American 478 12 5

Caucasian 3.153 82 4

Asian 9 024

Hispanic 16 042

Unknown 168 4 39

Total 3 826

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

Carolina public schools

Table 11
Loan Status of Recipients in South Carolina Schools as of 2002-2003

Loan Status Code Loan Status Number Percent
D10 In school deferment 1 0 02
D15 In school defemient/First loan after 7/01/93 3 0 06
D42 Teaching cancellation (in process) 1.571 3228
F12 No pay forbearance 16 0 33
F20 Administrative forbearance 3 006
FA1 No Pay 10 0 21
FA2 Administrative deference 1 002
FOR No Pay 20% DebtRatio 1 002
FFT No Pay Non-Guarantee Teacher Group 13 027
FVN 2 0 04
I30 In school 18 037
I40 In grace 15 031
P30 Repaying the loan by borrower 280 5 75
P80 Claim filed 1 0 02
P90 Paid in full by borrower 1172 2409
P92 Paid in fullby teacher cancellation 1,735 3565
P96 Paid in full due to consolidation 19 039
P97" Paid in full by claim 5 010
P98 Written off 1 0 02

Total 4.866
Source SC Student Loan Corporation records

REC030297
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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 (3 624 of 3 826) of the individuals

primary certification is as classroom teachers child development or kindergarten teachers or

special education teachers

Table 12

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

Certification

Code

Certification Subject Number

certified

Percent

certified

Certification

Code

Certification Subject Number

certified

Percent

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 0 31 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 3 40 35 HOME ECOMOMICS 10 0 26

04 ENGLISH 174 4 55 36 INDUSTRIAL ARTS 0 000

05 FRENCH 26 068 40 OFFICE OCCUPATIONS 1 0 03

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 0 00 53 MUSIC EDUCATION VOICE 1 003

1C MID SCHOOL SCIENCE 0 0 00 50 ART 51 133

ID MID SCH SOC STU 1 003 51 MUSIC ED CHORAL 32 0 84

10 MATHEMATICS 260 6 79 54 MUSIC ED INSTRUMENT 19 0 50

11 GENERAL MATHEMATICS 4 010 57 SPEECH & DRAMA 2 005

12 SCIENCE 85 222 60 MEDIA SPECIALIST 46 120

13 GENERAL SCIENCE 9 0 23 63 DRIVER TRAINING 1 0 03

14 BIOLOGY 45 118 64 HEALTH 1 0 03

15 CHEMISTRY 5 013 65 HEALTH &PHYS ED 0 0 00

2A SP/ED ED MEN RET 100 2 61 67 PHYSICAL EDUCATION 38 0 99

2B SP/EDVIS HAND 2 005 71 PRINCIPAL - ELEM 5 013

2C SP/ED TR MEN RET 3 0 08 81 READING CONSULTANT 0 000

2D SP/ED HEARING HAND 3 0 08 84 SCHOOL PSYCH II 0 000

2E SP/ED EMOT HAND 49 128 85 EARLY CHILDHOOD ED 397 10 38

2F SP/ED ORTH HAND 0 0 00 86 GUID COUN -ELEM 13 0 34

2G LEARNING DISABIL 98 2 56 72 PRINCIPAL HIGH 2 0 05

20 SOCIAL STUDIES 104 2 72 89 GUIDANCE SECOND 6 016

MISSING 18

TOTAL 3,826 100
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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 0 34

2 ASST PRIN, CO-PRIN CURR COORD 41 107

3 SPECIAL EDUC (ITINERANT) 20 0 52

4 CHILD DEVELOPMENT 47 123

5 KINDERGARTEN 148 3 87

6 SPECIAL EDUC (SELF-CONTAINED) 284 7 42

7 SPECIALEDUC (RESOURCE) 315 8 23

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 0 47

17 SPEECH THERAPIST 117 306

19 TEMPORARY INSTRUCTIONAL-ORIENTED PERSONNEL 3 0 08

29 OTHER PERSONNEL POSITIONS 1 0 03

33 DIRECTOR, TECHNOLOGY 1 0 03

35 COORDINATOR FEDERAL PROJECTS 1 0 03

41 DIRECTOR, STUDENT SERVICES 2 005

43 OTHER PROFESSIONAL NON INSTR STAFF 5 013

44 TEACHER SPECIALIST 14 0 37

65 ENGLISH COORDINATOR 1 0 02

75 EDUCATION EVALUATOR 1 0 03

78 SPECIAL EDUCATION COORDINATOR 2 005

82 EARLY CHILDHOOD COORDINATOR 2 0 05

85 PSYCHOLOGIST 3 0 08

89 TITLE 1. INSTRUCTIONAL PARAPROFESSIONALS 1 003

94 GENERAL TEACHER AIDES 1 0 03

97 LITERACY COACH 3 0 08

99 OTHER COUNTY OFFICE/DISTRICT OFFICE STAFF 1 0 03

TOTAL 3,826 100

Table 13 indicates the actual position the 3 826 individuals who received loans 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 building level

administrators and another 5 percent were media specialists or guidance counselors

Providing Technical assistance to Low-performing schools

The final question before this review of the TLP is How can the TLP contnbute to the school

needing technical assistance"? Some organizations have proposed that teachers 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

critical 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 turnover rate

While the reason for this proposal is 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 little or no
expenence in the classroom if they are canceling their loan by teaching they should have the
loan cancelled by the timethey have five years of expenence

What appears to be a more reasonable expectation of the TLP is to have the program assist
teachers in obtaining 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 legislation for the program but the change could result in higher achievement for South
Carolina students

Findings and Recommendations

Findings

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

2 White females constitute the vast majonty of the applicants

3 The shanng of information among the vanous agencies involved with theProgram 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 ofTLP applicants between

1998 1999 and 2002 2003

Recommendations

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

Loan Program

REC030300
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The General Assembly should amend the enabling legislation for the Program to allow

the Program to assist teachers in obtaining advanced degrees in exchange for service in

critical geographic 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

critical geographic need schools

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

back the loans in monthly installments 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 Offeredby Cntena Method Repayment and forgiveness
South SC Teacher SC Student Loan Citizen SC resident enrolled at least half Application deadline June 1 The loan is cancelled at a rate of 20% or
Carolina Loan Program Corporation time in teacher education or expressed Contact SC LoanCorporation $3000 whichever is greater for each full

Freshman or intent to enroll year of teaching in a cntical subjector
sophomoremayborrow Enrolling freshman top 40% of HSthe cntical subject area
up to$2 500Junior class and SAT /ACT above state average Ifteaching inboth areas the loan can be
senior or graduate Enrolled undergraduate passed the EEE cancelled at a rate of 33% or $5000
students may borrowup with 2 75 GPA whicheveris greater
to $5 000 Entenng graduates 2 75 GPA and have _

completedat least one semester with 3 5
GPA or better

The loan will be repaidwith interestno
higherthan 10 25%

SC Teaching SC Center for Teacher SC resident awarded toup to200high Selected through an application Students must committo teaching in
Fellows Recruitment school seniors annually attendance at one process that includes a wntten South Carolina publicschool classrooms

Up to$5 700for tuition of eleven selected colleges assessment and an oral one year foreach year theyreceive the
and boardannually interview documentation of fellowship
$300 for summer academic achievement and a
ennchment programs commitment to teaching

Applications due in November
decisions made in February

Alaska AL Teacher AK Commission on HSgraduates Plan to enroll ina four year Each Jan the Commission As a teacher ina rural elementary and
Scholarship Post secondary Ed Up Bachelor's degreeinelementary or sends nomination packageto secondaryschool he/she maybe eligible
Loan Program to $75 000 with$ secondaryschools in the state rural school distncts The for up to 100%forgiveness of total loan

37 500 lifetime distncts select nominees based Borrowers are requiredto repay their
) borrowing maximum high schoolacademic

performanceand student
intent

loans and subsequentlyapplyforeach
forgiveness increment as it earned

Arkansas Emergency State Department of ESLis designedto assist students who Students submit an application The loanwill be forgiven at the rate of20%
Secondary Education havecompleted their freshman yearof and college transcnpt byApril per year foreach year's service ina
Education Award amount $2 500 college and pursuing a courseofstudy in 1 Theloanis renewable for up pnvate/public sec school in a approved
Loan Program language math science and special ed

Must be full time 2 5 GPA 3 0 in their
major for Junior or seniors

to 3 years subject areas listed

Freshman/Sop $1,000 Minonty students full time freshmanor Students mustperform pre
homore sophomore considenng teacher education servlceinternship inpublic
Minonty Grant school and sign a statementof
Program interest in teaching

?n
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Arkansas Minority
Teacher

Scholarship
Department of
Education

$5000 Afncan American Hispanic and Asian
college students enrolled full time 2 5
GPA have completed 60 semester hours

5 year full timeteacher in state to receive
full forgiveness of loan 3 year ifguidance
counseling cnticalarea/subjects

California Assumption
Program for
Loans

Education

Retaining
teachers

California Student Aid

Commission

Upto $11 000

Complete at least 60 unitsof undergraduate
study Enroll at 10 semester unitseach
term In goodacademicstandng cannot
be in default of a loan

March 1 Participants are
selected byschools School
nominations are due to the

Commissionby June 30
Eachyear the CSAC selects up
to 4000 new applicants who
were nominated by
participatng institutions

To receive benefits must provide 3
consecutive years offull time teaching in
CA ina cntical area/subject You continue
to pay monthly payment Once a year the
Commission makes a lump sum payment
to t he lender after venfying your teaching
service

Forgivable
Loan/Doctoral

Incentive

Program

California State

University
Up to$30 000

Open to applicants who will be new or
continuing full time indoctoral program
anywhere in UnitedStates
Potential infaculty position at a CSU
campus

Graduate

Forgiveness
Programs of
Loans for

Education

CA Student Aid

Commission

California Student Aid

Commission

Up to$6 000

UScitizen or an eligible non citizen
CAresident Bachelor's degree leading to
graduate level degree Faculty position

Colorado Loan

Forgiveness for
Teachers

Retaining
teachers

Colorado Student Loan

Program
Amount notspecified

1 borrower must be a new borrower after

10 1 1998

2 2 Must be employed full time for 5
consecutive years

3 in at least one of the 5 academicyears
of service for loan cancellation for

Perkins Loan recipientswho teach in
such schools

The departmentwill repay on behalfof a
qualified bon'ower no morethan $5 000 of
the borrower's outstanding Stafford loan
balancesat the end of5" complete yearof
teaching

Delaware Chnsta

McAulrffe

Teacher

Scholarship
Loan

Delaware Higher
Education Commission

$1 000 minimum

Full time studentsenrolled at DL leading to
a teacher certification and

1 highschoolsenior ranking in upper
half of class

2 1050 SAT or 2 75 GPA

Application available from
DHEC accepted 1 1 due by 3
1

Minimum $1 000 renewable

With servicerepaymentprovisions
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Flonda Cntical

Teacher

Shortage
(CTS)
Forgiveness
Loan

Department of
Education

$4 000 $8 000

1 enrolledin teacher preparation
programleading to certification ina
cntical subject area

2 Undergraduate students 40"1
percentileor betteron SAT or ACT 2 5
GPA

3 Graduate students

4 Renewal cntena?

Loan applications must be
submitted to the dean or

director of the institution s

college of educationby march
15 The dean or director then

sends the applicationsto office
of student financial assistance

by Apnl 1

The loan must be repaid either through
teaching service or cash

Cntical

Teacher

Shortage
Student Loan

Forgiveness

$10 000 maximum Provide financial assistance to teachers for

the repayment ofundergraduate or
graduate loans whichlead to certification in
a cntical teacher shortage subjectarea

Teacher of

Tomorrow

Scholarships

Flonda Retired

Educators Foundation

inc

$500

A graduating high school senior
Commitment to service etc

Economic needs No restriction on sex
race or national ongin

Application obtained from local
high school Application
accompanied with high school
transcnpt SATor ACT scores

Discontinuation of training or interruption
ofteaching dunng theobligatory penodfor
reasons other than health will cause the

notes to become payable with interest on
demand

Idaho Idaho

Education

Incentive Loan

Forgiveness

Idaho 8oard of

Education

Notspecified

Graduatedfrom an Idaho high schoolwithin
the previous two years Rankat the 1S"1
percentof thedass orwith 3 0 or higher
GPA full time students

Mustpursue teaching or nursing career in
Idaho fora minimum oftwoyear

Massachusett

s

Attracting
Excellence to

Teaching

Department of
Education

Upto $1 800

Full time teacher began teaching after7 1
94

Top 15*ofundergraduate class
Noloandeferment forbearance or grace

Qualified loans Include Perkins Stafford

loan Eligible loan paymentare those
made by a participantstoward the balance
ofa qualified loanin the months dunng
which the participants is an eligible
teacher

Mississippi Graduate Teacher Summer

Loan/Scholarship Program
William Winter

Teacher

Scholar

Program

MS Office of State

Student Finanaal Aid

Upto $3000

based on scholastic performance entering
freshman with GPA 3 0 or higher andACT
21

Seniors seeking seconddegree must have
GPA 2 5 Must maintain 2 5 GPA to
continue

Application pnontydate 3 31
for renewal and new awards

Canobtainapplication by
phone or wnte

Loan to service obligation can discharged
on the basis ofone year service forone
year of loanreceived Repayment of
pnncipal and interest is requirediffail to
serve

Missoun Missoun

Minonty
Teacher

Education

Dept ofElementary and
Secondary Education
$3000

Ml resident AA Asian Hispanic Native
Amencan

High school graduateorcollege students
Individuals with 3 A returning to an

See counselor financial aid

office or college advisor to
request an application
Application on Webster

Must teach 5 years in MSupon completion
of certification program Those whofail
the program or fail to teach in public
schools for 5 year after graduation must

7?
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Missoun Scholarship

Missoun

Teacher

Education

Scholarship

DeptofElementary and
Secondary Education
$2000

approved teacher education program
Rank top 25% or 75»< on ACT or SAT or 30
hours with a 30 GPA

High school graduatesor college students
a student at community college with 60
hours

Rankin the top 15% ofclass orscore in the
top 15 of SATor ACT
Attend teacher training program at a 4 yr
institution

Submit the application by2 15
the Department ofSecondary
Education will notify in Apnl

repay the amount

The scholarshipwill convert to a loan ifdo
not compete the training and fulfill the 5-yr
teaching requirement The obligation of
repaymentis reduced one fifth for each
year of teaching

New Mexico Minonty
Doctoral

Assistance

Loan For

Service

Program

New Mexico

Commission on Higher
Education

$25 000 doctoral students

The program is to increase the number of
ethnic minonties and women available to

teachindisciplines inwhich minonty and
womenare underrepresented

New York Federal

Stafford Loan

Forgiveness for
Teachers

Rewarding and
retaining

NYS Education

Department
Upto $5 000

Have borrowed a Stafford Loan
Have no outstanding loanbalanceby 10
1 1998 not default on the loan for which

youseek forgiveness
Have worked as a full time teacher for 5
consecutiveyears Ina school that qualifies
for loan cancellation under the Perkins Loan
program

Mustnot teach out of area ofyour
certification

Call orwnteHESC directly Theprogram forgives up to $5 000 of
outstanding loan amount that remain after
you finish the 5* completeyear of
teaching

North

Carolina

North Carolina

Teaching
Fellows

Program

Funded by NC General
Assembly govemedby
NC Teaching Fellows
Com administered by
Public School Forum of

NC $6 500

High schoolseniors NC residentl100SAT
HS GPA3 6 ormorerank inthe top ten
percentof thegraduating class Special
consideration is given to male minonty
also geographic balance is consideredin
granting the awards

Maximum 400scholarships awardedeach
year

Application may be obtained
afterLabor Dayfrom his
guidance officesand upon
request from TFP office a
Application form 2 TranscnpL
SAT/ACT scores and a wnting
sample three reference letters

Teaching fellows mustparticipate in
program activities Participantsare
obliged to payback theirloan through four
years teaching in publicschools
otherwise repay pnncipal and interest
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North

Carolina

Perspective
Teacher

Scholarship
Loan

Public School of NC

Upto$2 500
Award given 200
Funded by NC General
Assembly

Legal NC resident without teacher
licensure may have a 4 yr degree not in
teaching SAT 900 GPA3 0 for high school
applicantsFull limestudent 3 0 GPA for
college/non traditional applicants Maintain
2 5 GPA

Applications maybe obtained
in October from school

counselors Deans of school

education and financial aid

administrators

Requiredto teach forfouryears Three
year for teaching ina school system
designatedas low performing at the time
of the recipient employment with that
system

Teacher

Assistance

Scholarship
Loan

Public School of NC

$1200
Currently employed full timeteacher
assistant inpublic schools Must get
endorsement from the supenntendentand
formally admitted into teacher licensure
program

Required to teach for four years Three
year forteaching ina school system
designated as low performing at the time
of the recipient employment with that
system

Oklahoma Future Teacher

Scholarship
OK State Regents of
HE $1 500

Top 15 of HS class or 85th ACT or
admittedto a professional education
program or Achieved an undergraduate
record of outstanding success as defined by
the institution

OK resident intend to teach in

a cntical shortagearea OK
higher ed institutes submit
nominees to OK State Regents
forHigher Edforconsideration

Teach in a shortage area fora minimum of
3 consecutive years

Pennsylvania Early
Childhood

Education

Professional

Loan

Forgiveness

PN Higher Education
Assistance Authonty
$2 500

Forearlychildhood education
professionals

Tennessee TN Teacher

Scholars

Program

TN Student Assistance
Corporation
$3 000

Forgivable loanforcollege juniors seniors
and post-baccalaureate students admitted
TN teacher education program in HE
US citizen resident of TN with GPA 2 75

ContactTSAC forapplication Must pledgeto teach at the public
preschool ele or sec level inTNone year
for each the award is received

Utah Terrel H Bell

Teaching
Incentive Loan

Utah SystemofHigher
Education

Number awards 365

UT residents enrolled ina program leading
to teachercertification ina state high ed
Institution

Application can be obtained
from financial aid offices

Collegeofeducation or high
school

Students must repay monies received
from theprogram either through teaching"**
or with money

Virginia Virginia
Teaching
Scholarship
Loan Program

Virginia Department of
Education

$3720

Student must be nominated by the
institutions theyattend Sophomore level
with GPA 2 7 Virginia resident enrolled in
a critical shortage field
Males enrolled ineleteacher prog All
minonty students are eligible ifnominated
by the collegewith 2 7 GPA and resident of
VI

Application obtainedat college
of ed In the institution

Not specified
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WestVirginia Underwood

Smith Teacher

Scholarship

WV Higher ED Policy
Commission

Upto $5 000
Number 55

WV resident pursuing underor graduate
teacher education (full time) inWV 3 25
GPA aftercompleting two year ofcourse
work Top 10% essay and proof ofability

Recipients must teach twoyears in WV
public schoolsforeach year the award is
received

Wisconsin Minonty
Teacher Loan

Program

Wl Higher EDAIDS
Board

$250 $2 500 Overall
maximum of $5000

Resident minority undergraduate junior or
senior enrolledat least part timein teacher
education

Must agree toteach inschool distnct in
which minonty at least 29%

FAFSA and nomination by
Student Financial Aid

Department

Each the student teaches inan eligible
distnct 25%ofthe loanis forgiven

Teacher

Education

Loan

Wl Higher ED AIDS
Board

$2000

In serviceorpre serviceprogramsat
(WTEC)

Teacher of the

Visually
Impaired
Program

Wl HigherEDAIDS
Board

$250 $10 000

For visuallyimpaired

OS
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Appendix C

Explanation of Transfers

1986-87 $75 000 transferred to South Carolina State University for minority recruitment

1987-88 $75 000 transferred to South Carolina State University for minonty recruitment

1988-89 $75 000 transferred to South Carolina State University for minonty recruitment

1990-91 $1 000 000 to the Governor's Teaching Scholarship Program

1991-92 $1 000 000 to the Governor's Teaching Scholarship Program

1992-93 $1 175 000 to the Governor s Teaching Scholarship Program

1993 94 $1 175 000 to the Governor's Teaching Scholarship Program

1994-95 $1 233 750 to the Governor's Teaching Scholarship Program

1998 99 $1 000 000 to the State Department of Education $650 000 for technology for

school distncts $350 000 for gifted and talented student identification

1999 00 $1 000 000 to the State Department of Education $650 000 for technology for

school districts $350 000 for gifted and talented student identification
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Inez Moore Tenenbaum

State Superintendent of Education

STATE OF SOUTH CAROLINA

DEPARTMENT OF EDUCATION

December 28,1999

Dr EveretteM Dean
Superintendent
Rams-Centenary School Distnct Three
Post Office Drawer 1439
Rains, South Carolina 29589

Dear Dr Dean

Thank you for expressing your concems regarding the proposed changes in the ADEPT
Regulation 43-205 1 The feedback was overwhelming regarding the items relating to the
required members ofevaluation teams forformal evaluations

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

Your letter will be shared with the State Board of Education I appreciate your careful
outline of the details of your concerns and the implications for distncts with regard to the
regulation changes

Sincerely,

LAM/sgr

Leonard A Mclntyre Ph D
Deputy Supenntendent
Professional Development and School Quality

Office ofTeacher Education and Certification. 1600 Gervaut Street, Columbia, SC 29201
Phone 803 734-8466 Fax 803-734-2873 Website www^tete SC us/sde
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RAINS-CENTENARY SCHOOL DISTRICT THREE
Post Office Drawer 1439

Rains,SouthCarolina 29589

Telephone. (843) 423 2891 ^^ ^^^ D
EVERETTEM DEAN, JR., Ed. D Assistant Superintendent

Supenntendent VICTORIA BEUN
Coordinator of Special Services

December 16, 1999

Dr Sandra G Rowe, Director
Office ofTeacher Education and Certification
1600 Gervais Street
Columbia, South Carolina 29201

DearDr Rowe

-a AnpPT relation fR43-201 1) addition requires distncts to place a

elements ofthe ADEPT regulations removed

While we understand that neither Angela Bam nor you were with the StaleWhile we unaer*£l , ,atlvc ^ SBE approval processes many distncts
Department dunng the ADEP1 legislative anu n> smaller poorer, and more
scrutinized all points dunng the input stages to S^^^SuTJS^ As with^ distncts could manage;-P^entationofthe*£*%£EETbdo-g in
the case then and continues to be the case, we **™&y q{
classrooms serving the children they are•'^J0,^^^,^ has however,
distncts **^£^SS£SZTcZn™ loL op-n base^beer.just that -J^J^J^^^t^ mvolved, and the best mterests of
on the resources of the distnct^j*eo mmi regulation If teachers participating m
the *»^^JIZ££ 2S2SJSL* . different evaluation result,
the evaluation process asevaluation i«u tcachers on evaluation teams would

not valid

tXZ^^^T*£*-, Bv^onC_ Report,
DEC 17 1999

PLT_6143-0002
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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 initial regulations While we wish
to follow not only the intent but also the spirit ofthe State Board ADEPT regulations, we
cannot deal with the continued attempts to change the "flight pattern" while we are 'in
the air'

As was communicated pnor to passage ofthe ADEPT legislation and initial SBE
regulation approval back in 1997, the points that Mow outline the reasons teachers
should NOT be required to be on evaluation teams Now that an accountability law is in
place these reasons have grown The reasons we feel that ateacher serving on the formal
evaluation team should be an option rather than arequvement are as follows

The financial costs ofhaving ateacher evaluator on an evaluation team include
substitutes for the teacher to be out of class, stipends for them for the additional
work, and extensive training costs for stipends, matenals, and follow-up The
number of teacher evaluators that would be required is also extensive since the
teacher evaluator must be in the same area as the teacher being evaluated The
process would require each teacher evaluator to be out ofclass from 2-5 days for
each teacher they are evaluating Since it is cost prohibitive to train enough
teacher evaluators so that a different evaluator is available for every teacher s
evaluation team, the time out of class for teacher evaluators is multiplied^by the
two or three teachers each may be assigned to evaluate In the initial ADEPT
executive summary back in 1996-1997, when itwas stated that there would be no
additional costs, distncts reacted with the evidence clearly showing this to be
totally inconect We should not be required to bear the additional coste that
requinng teacher evaluators would incur This would be another unfunded
mandate that poorer distncts should not be required tobear

The cost of lost instructional time for the students of teacher evaluators is
incalculable With accountability requirements, it is vitally important that ALL
teachers be in 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 learning For most,
however the pnorrties for the children ofthe 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 oftheir own students This feeling
will increase exponentially as the report cards are published especially in distncts
where results need to be improved While no one will argue that the nght
teachers can do agood job on an evaluation team, the questions are 1) should
teachers be required to fill this position 2) should they be away from their classes
for such administrative tasks and 3) is this time requirement fair to the children
the teacher evaluator teachers?

In small distncts, there are often not two teachers in the same area (i e 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 agood job as an evaluator
Z£Z£ would not have this problem Also, smal *«"«<™« *£
uachers from other schools since we have only one school with each grade: level
Zonly one^ school Further shanng teachers between distncts would only
mcr^retimfthese teacher evaluators would have to be away from their own
students

Most small poor rural districts have ahigh turnover rate since many teachers
IS! Ho to higher paymg distncts We are, therefore, faced wrth provisional
^annual evaluations at amuch much higher rate than the larger more affluent
o^nT ms would then disproportionately cost poorer distncts much more in
ur%sonne,, and financial resources The unfunded mandate would again be
disproportionate tothese distncts

Wrth such vast teacher shortages, especially >n poor and rural ^^^B^chere is hard enough Teachers are already beginning to question the time rt
tates'o tony servfas amentor for an induction teacher These mentors now
afe even sTng they do not wish to help in the induction program if they are
SeTto hTe an evaluative rather than asupport/feedback role We commie to
assure ^ their role ,s supportive and not evaluative, but we would be unable.to
r T™ahT teachers beyond those induction mentors to serve as teacher^LZ^Tr^JoT^uon passes The mentors are already out of class

i^Sra^u^—^ roles if £. relation re™
^ In Tman communities, teachers are not willing to take on evaluation rolespasses In small*cornmu ^ ^ ^^ rf^^^ty

^frTo^^
Parents already complain that teachers are out oftheir children scllassrooms to do
o^cS^requirements far too much This requirement would add vahd fuel

♦1 !«?; Strnne teachers already serve on cumculum committees strategic

^T^rien"enough to go around now in small distncts for all the required
needs AND the children in each classroom MUST come first

c u a ^„^c .„ fh»» STFP consortium do use teachers on evaluation teams^Zttlt^oT:^^^^ -e available for substitutes, and
s^de^wilUot suffer due to extended time from class by the teacher evaluator
itotTer thisTs alocal decision based on individual student, teacher, scnooLand
^c^eeds We strongly oppose the regulation addition to reqinre teachers to
distnct neeas vrc suw^j yy •° papt tp<st scores from ourbe an ADEPT evaluation team member Look at the PACT test s^°ies,y°™
,l7.^n,*fV how this is appropnate to meet our children s needstSS»Twe afkl^s Portion ofXe proposed ADEPT regulation addition be
aSTbTteachers MUST concentrate on the standards smce our scores are

PLT_6143-0004

REC030314



SSSESSSsSsKpS
process and missed class time for the teachers to serve on TEAM teams

While it may not be the intention, the circumstantial evidence indicates

ADEPT regulation 205 1

Your sincere consideration ofour input and deep beliefs about what is
best for our children isgreatly appreciated

Sincerely,

EveretteM Dean,
Supenntendent
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Chapter Three

Are States Doing Enough to Produce Highly Qualified Teachers?
Lessonsfrom the Title UReporting System

In Chapter Two, amore promising model of teacher preparanon and cerafication was pre
sented that relies upon high standards for verbal ability and content knowledge and
streamlined ceroficaaon requirements Alternate routes to certification were idenafied as
promising examples of this model In this chapter we shall examine what states are doing
in these important areas We will also consider the consequences ofthe failure oftoday's
certification system staggenng numbers ofclassrooms filled with unprepared teachers
who axe teaching on waivers

Raising Standards for Verbal Abilityand Content Knowledge Arb States
Doing Enough?

If one were to judge states' commitment to academic standards by counang the number of
tests offered for teacher cemficaaon, the picture would be quite impressive. Most states
ofFer more than 50 different types ofcredentials, spanning grades K-12 (Alaska leads the
way wich 229)" CernFicanon exams are focused on tests ofbasic skills, professional
knowledge and academic content, to name afew areas While some states like Alabama
have streamlined tesnng systems, other states have dozens ofdifferent cemficaaon exams
Flonda offers 71 different tests, Oregon, Maryland and other states offer 51, and Iowa
offers 43

Obviously, though, what matters is not the number oftests but their ngor This is where
states fall far short All too often states set the passing rates or "cut scores," on certifica
tion tests well below national averages Equally troubling, only 24 states to date have
implemented teacher standards tied to their respecnve academic content standards tor
grades K-12 (Figure 4)

States typically use licensure exammanons to ensure that teachers have aminimum level
ofknowledge But what states consider "minimum" is often shockingly low For example,
California requires all teachers to at least pass the California Basic Educational Skills Test,
or CBEST Unfortunately, the test is set at roughly the 10th grade level*According to the
Educaaon Trust, which examined the states licensure and ceruficanon exams, the lack of
demanding content is not confined to just California.

Most ofthe concent on licensing examinations is most typically found in
high school curncula. On the few occasions that tests addressed content
beyond high school, itwas at the level of the first or second year ofcollege,
never at the level ofabachelor's degree Such low levels ofcontent are insuffi-

. 27
cient.
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. K..r mP of the more commontests is theScaresuse avar.ery ofd,ff«». ex.™*.""•ehaTssesP.oL™v«reachersmtheareas
Praxrs Pre-ProfessK-na!"/^^tX"«WST. Vrrgmra se. . r*su,E, me

the 20th percentile (Figure 5)

Inrnarh.onlyV.rg.nrasec,™^^^
states set cut scores around the 20 30d> P^J" « ^ lB gw at the

state (Figure 7)state ingu.t ,; f,

Nocsurpr.nglythen—^^
H&r Educatton Act, the ™<g£* sl" t/cemficanon (Tigure 8) Dunng the 1999,ng the assessments required by their states ror examinations nee-

degree wth amajor or rn.no, man academ,£>"£•<^, [hat haifof^ icon's

"oTp»«d ,o 32 ,o 41 percent ofmore experienced .ethers
Some scares,m*nnsy,»an*^2^^3£32£30 „X"
2000 school ye*,, scare reaching Mf£'" ™™!.«,<,„ classes, before rhey are ehg,->„.! l.beral arcs »d sc.enees courses^no. »c^"8 ed ^^„„|Bm

p'nn '̂a« also gradually .ncreas.ng on cemficaaon rescs.

Pennsylvania are laudable examples
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Professional Development Standards for South Carolina

the National Commission on Teaching and A«ena£' ^ ca„s for
get senous about standards for ™*^j££Z!L** to that end To
play its centra, and essentia. £«e ^^d on standards representing
development for educators must be <»« *ne° dards poin, out that effectivethe best ava.lab.e kno.le ge mthe ^d ^undar po^ ^
staff development not only '"^^J owth promot.ng processes such as
follow up but that,. must ^ "^^g0^^ coaching The standards
study groups action «"»**£ o^nf«not something that is reserved
also make it clear that staff J««topm«» ^m.ng-from the Board of
exclusively for teachers Evf^^f^l.y improve the.r knowledgeEducation to class.ned/suppor. ^J^^* J^^ for all studentsskills and attitudes morder to ensure high levels ot .e

H,r* Jyne 1998)

Background
v..*. Art nf 1998 required the South Carolina

Secon 59-24-50, EM»"£-f*g„*"£TLi* —- -"J"* *"Department of Edocanon to df£P "f^TmProvernen. of .eaehrng and lamingprcSUonal development and '"'"^""'".XJe^darfsandrnuaprov.de rrairung.

.u» nffice of ProfessionalIn October 1999 in response ^J™ *d^\ZTZ National StaffDevelopment in the State Department•<*££ profess.onal development standards^velo^nt Council to support me implementauonofp ^^ ^ g
for our' State Over 250 educators from Sou* Ca^ rf ^ ^ , staff

SS^toS!^--^- ~ —' -d ,ndlcators for
South Carolina

. cto-wWrt* are based upon national standardsTheSouthCarolinaProfessionair^veopmen»«*T fcr staff development were
for professional development _*££££ Councll (NSDC) n> collaboration vnft
a tinned bv the National Staff Deveiopmern Association for Supervision and£3S.£—*SchoolL^:rr^aninA^.a,,o„ (NEA, Nano^d
Curnculum Development (ASCD) Natl°n* *^sp. Natlonal Association of Secondary5^^ofH«««l^Sc^Pn««^^^ aUon (NMSA), and
Scnror Principals (NASSP) National Mddhj*^1 ^^^ members fromMentation fro^ Development Team gratefrilly
across the country Ihe mwui
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acknowledges the framework and standards developed by the National Staff Development
Council

Organization

Effective staff development that produces results for adults and students addresses
orlanizational culture processes ofadul, learning and content for learning

Thestandards aredivided intothree categories

a) CONTEXT standards address the organization system, and culture in
which the new learning will occur and be implemented

b) PROCESS standards refer to the design and delivery<£^£^
They descnbe the processes used to acquire new knowledge and skills

r> CONTENT standards refer to the actual skills and knowledge that}SeTtwiJucaTors need to possess to produce higher levels of student learning

"1

evidence that the standard hasbeen met

These standard, were de,6ned ,o be used b, editors ac™ *e Sute «-£-»£
educate, ^-^S-^^^^pSitS^---.operated programs These tools provide direction tor P1"™* „ h „,e

^rmP;r:^^
dunng

fo,,t„ H,«tnn and school level professional development,

♦ evaluation of individual staff development efforts
♦ wnting ofcomprehensive school plans and
♦ assessment ofprofessional development plans

These standards provide an opportunity »~££ZZJZ%£££
South Carolina
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AREA

,CONTEXT
IContext

addresses the
organization
system or
culture in

which new

learning will
be

implemented

South Carolina Standards for Professional Development

SAMPLE INDICATORS ~~]
STANDARDS

Effective professional development
fosters the norm of continuous
improvement.

Effective professional development
requires strong leadership for
continuous improvement

Effective professional development is
aligned with the organization's mission
and strategic plan islinked tostudent
achievement, and is adequately funded
by the budget

a) Educators constantly revisit and renew their
organizational goals

h) Staff can articulate the kinds of learning
opportunities they access throughout the year

:) Staff use the ADEPT* performance appraisal
process toassess progress and influence
continuous improvement

•ADEPT—South Carolina scomprehensive performance
apprasal process for staff designed to promote excellence m
leaching.

B) Administrators, teacher leaders, school board
members, community leaders and others
advocate for quality professional
development

b) School and district leaders participate with
staffin professional development activities

c) Morale increases as aresult or staff
empowerment and effectiveness

a) Professional development resources are
coordinated toensure that the professional
development activmes are aligned with the
schoolimprovement plans.

b) Professional development is adequately
funded. Priorities are set.

c) Effective professional development is
perceived as essential for achieving the
purposes ofHie organization is valued as an
integral part ofthe strategic plan, and is seen
as akey factor inimproving student learning

Effective professional development
provides adequate time for staff
members to learn and work together to
accomplish the organization s mission
and goals

a) Time for professional development activities
is provided during the workday (e g peer
coaching mentoring, and common planning
tune)

b) Additional days for coordinated professional
development efforts are built into the school
calendar

c) Schedules are designed to ensure time for the
adults in thesystem to learn together and
improve practice
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AREA

PROCESS
Process

standards
refer to

"how" we
implement or
deliver

professional
development
These

standards
describe the

I processes
used to
acquire new
knowledge
and skills

South Carol.na Standards for Professional Development

SAMPLE INDICATORS ]STANDARDS

Effective professional development
provides decision makers with
information about organization
development and systems thinking

Effective professional development is
based on knowledge aboutadult
learning and models this understanding
in all activities

Effective professional development
provides for three phases ofthe change
process initiation, implementation, and
institutions Itzation

Effective professional development
priorities are established following a
careful analysis ofdisaggregated data
regarding goals for student learning

a) All stakeholders are involved in the
professional development The stakeholders
(at the state district or school level) complete
aselfstudy of their effectiveness each year

b) Barriers to effective professional development
within theorganization are addressed

c) Site based management teams use shared
decision making processes to determine
professional development priorities

a) The learning climate iscollaborative
informal and respectful The providers ofall
professional development are credible

b) Professional development emphasizes how the
learning can beused/applied

c) Professional development relates the learning
tothe learners goals and allows the learners
tomake choices linking their individual
growth plans with school goals

a) Appropnate assessments occur at each phase
and appropriate interventions occur

b) All critical phases ofthe change process are
addressed in the planning design
implementation and evaluation of programs

c) Collaboration is occumng among teachers to
support change or innovation

a)
Data is provided that links staffdevelopment
initiatives and intended adult and student
results

b) Gaps machievement among all groups are
addressed

i«)
The district strategic plan school
improvement plans and individual
improvement plans incorporate goal setting
usingallavailable data

PLT 6149-0006
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AREA

PROCESS

Process

standards

refer to

"how" we

implement or
deliver

professional
jdevelopment
These

standards

describe the

processes
used to

acquire new
knowledge
and skills

South Carolina Standards for Professional Development

STANDARDS

Effective professional development
provides decision makers with
information about organization
development and systems thinking

Effective professional development is
based on knowledge about adult
learningand modelsthis understanding
in all activities

Effective professional development
provides for threephases of thechange
process initiation implementation and
institutionalization

8. Effective professional development
priorities areestablished following a
careful analysis of disaggregated data
regarding goals for student learning

SAMPLE INDICATORS

a) All stakeholders are involved in the
professional development The stakeholders
(at thestate district orschool level) complete
a self study of theireffectivenesseachyear

b) Barriers to effective professionaldevelopment
within the organization areaddressed

Site based management teamsuseshared
decision making processes to determine
professional development priorities

a) The learning climale is collaborative
informal and respectful The providers of all
professional development arc credible

b) Professional development emphasizes how the
learningcan be used/applied

i Professional development relates the learning
to the learners goals and allows the learners
to make choices linking their individual
growth plans withschool goals

a) Appropriate assessments occur at each phase
and appropriate interventions occur

b) All critical phases of thechangeprocess are
addressed in the planning, design
implementation, and evaluation of programs

c) Collaboration isoccurring among teachers to
support change or innovation

a) Data isprovided that links staffdevelopment
initiatives and intended adult and student
results

b) Gaps inachievement among all groups are
addressed

c) Thedistrict strategic plan school
improvement plans and individual
improvement plans incorporate goal setting
using all available data
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AREA

PROCESS

Process

standards

refer to

"howw we

implement or
deliver

professional
development
These

standards

describe the

processes

used to

acquire new
knowledge
and skills

South Carolina Standards for Professional Development

SAMPLE INDICATORS ~~]STANDARDS

Effectiveprofessional development
provides a framework for integrating
and relatinginnovations to the mission
of the organization

10 Effective professional development
programs require an ongoing evaluation
process.

a) Improvement plans include acarefully and
thoughtfully designed framework for
integrating the mnovanons to be implemented

b) Allimplementation efforts include
descriptions ofhow each innovation relates to
other ongoing programs and to the mission of
the organization

c) Successful practices are maintained and
unsuccessful practices are abandoned when
decisions are made to change goals or
strategies

a) Evaluations are designed to assess avariety of
program outcomes, including participants
reaction to the program participants learning
participants use ofnew knowledge and skills
impact onstudent outcomes and impact on
the organization

b) Evaluanon isconsidered an integral part of
staffdevelopment program planning and
implementation

c) Evaluation data include multiple sources of
information andfocus on alllevelsof the
organization Teachers use classroom
assessments to measure immediate impact of
professional development investments

11 Effective professional development uses
multiple approaches toimprove student
success

a) Multiple formats are evident action research
study groups curriculum development self-
study use of technology and training
Methodology isappropnate tothe intended
outcomes

b) Training includes theory demonstration
practice feedback, and coaching

c) Avariety ofreadiness and professional
development activities occur at each school
sue rather than uniformactivities throughout
a system
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South Carolina Standards for Professional Development

AREA STANDARDS "SAMPLE INDICATORS

PROCESS

Process

standards

refer to

"how" we
implement or
deliver
professional
development
These

standards
| describe the

processes

used to

acquire new
knowledge

and skills.

12 Effectiveprofessional development
provides the follow upnecessary to
ensure improvement

a) All training designs include plans for follow
up Follow up is monitored and supported
with human and financial resources

b) Desired changes in on the job behavior
improve student performance

c) The ability ofstaff members to analyze and
; self-correcttheir performance improves

d) Opportunities to network and share ideas and
resources are promoted

CONTENT

Content

standards

refer to the
actual skills

and
knowledge

that

educators

need to

possess or
acquire
through
professional
development

13 Effective professional development uses
the stages ofgroup development to build
effective, productive andcollegial
teams.

14 Effective professional development
increases administrators* and teachers'
understanding ofhow to provide school
environments curriculum, and
mstruction that are responsive to the
needs of all students.

15 Effective professional development
facilitates schoolwide and classroom
based management strategies that
maximize student learning

a) Faculty and administration develop the skills
I to work collaboratively

b) Staff members know about and use
interdisciplinary team organization and
instruction

i SUff share responsibility to conduct meetings,
make shared decisions, solve problems and
work collegially

a) School improvement occurs as educators see
the discrepancy between the needs ofchildren
and the school s current practices

b) Teachers adopt research based programs and
instructional strategies thatare appropnate
and effective for allchildren

c)
Student work isused to inform the staff about
student progress and is used as ameans by
which to adjust instruction

a) Educators develop the ability to respond to the
uniqueness ofeach child and each situation
They implement effective classroom
management strategies.

b) Students self-esteem increases then success
in the classroom

c) There is acomprehensive schoolwide
guidance plan incorporating student
documentation

d) Data on student attendance suspension
disciplinary referrals and expulsions are
reported and used toinform planning
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AREA

CONTENT

Content

standards

refer to the
actual skills

and
| knowledge
i that
I educators

need to

possess or
acquire
through

I professional
I development

South Carolina Standards for Professional Development

STANDARDS

16. Effective professional development
addresses diversity to ensure an
equitable andquality education is
providedto all

17 Effective professional development
prepares educators to demonstrate hign
expectations for student learning

SAMPLE INDICATORS

| a) Populations are identified by gender
ethnicity socioeconomic status and special
needs.

b) Effective strategies to engage diverse learners
and learning styles in the educational process
are identified

c) Professional development incorporates
diversity issues into ail programs.

a) increasing numbers of students experience a
challenging core curriculum and improve iheir
achievement

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

Evidence ofhigh expectations exists in lesson
plans unit plans performance assessments,
school improvement plans, and distnct
strategic plans

d) Teachers and admmistrators believe students
can learnat high levels

18 Effective professional development helps
teachers and administrators engage
families and communities in improving
allchildren s academic achievement

a) Active school/business partnerships support
student learning. Volunteers and mentors are
availableto supportstudent learning

b) School staff and parents/families increase
communication about student academic
progress and bpartnership plan for student
progress is created

c) Participation of parents/families in educational
activities at school andhome increases

19 Effective professional development
prepares teachers to use various types or
performance assessment in their
classrooms.

a) Professional development on the design and
useof assessments is provided

b) Modifications and accommodations are made
lomeet special needs of students

c) Assessment strategies are shared among
teachers schools and districts
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Office of School Leadership

For further assistance, please contact

Steve Abbott (803)734-8486

BethPhibbs (803)734-8314

sabbott@.sde state sc us

ephibbsffistte state sc us

Office Fax (803)734-0702

Professional Development
Training Opportunities

http //myscschools com/tracks/educators/traming htm

REC030335
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Percentages of Teachers Graduating
from Non-Competitive Colleges
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Percentages of Teachers with Substandard
Certificates and Out-of-Field Permits
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Percentage of Teachers with
0-5 Years Experience
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Percentage of Induction Contract
Teachers
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Fiscal Year 2002

Total Expendrtures

Less TSOS&PSOS_
Capilaj^Proiects/Debt Service j__

Total Net Expenditures

Divided by 135 ADM

2002 Per Pupil Expenditure

PER PUP1LEXPEND1TURES
JUST GENERAL_FUND

Divided by ~135ADM

2002 PER PUPIL EXP

JUST GENERAL FUND

r
!S-

AVERAGE TEACHER SALARY $
2002-03

Per Pupil Expenditures
FY 2002

19 884 726 00

(918 030 00)

18 966 696 00 IncludesALL expenditures f<^the_District_

1 822 35 Does not include 3 &4 year olds (114students) __

10,404 00

11 282492"00

~1~8~22 35~

6 191 18

32 645 00

REC030596

PLAINTIFF S
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Preface

Anational mathematics panel, apanel of parents and business persons, and a^J^^Xa^LfcfcZ7u^r-
Mathematics Curriculum Standards and made the recornmendanons that resulted in the South CaroUm ™a'f?™^~w™™T?ISS^tS^ZZl this document are aligned with those of the National CouncU ofTeach- of^j«j«£CT^
as they are enunciated in Principles and Standardsfor School Mathematics, avolume released in Aprrt2000 Jhe NCTM sw^
at <http //www NCTM org> provides awealth of information and resources to support implementation of the South Carolina
standards

The Content Standards which descnbe the mathemaucal knowledge, skills, and conceptual understendings expected of student*,.are

matenals, professional development, and preservice educauon

m The standards have been constructed to provide students with acomprehensive understanding of mathematics. Therefore, *******
O %£!?£> aU of the standards The Content Standards refle* -^^£3^^^^^^S standards explarn hoW teaching of the Content Standards should be accomplishedI The K-8 ^ stodards are indicia
O asterisk (•) and reflect cntical areas of teaching, learning, and assessing within the K-8 Content Standards

The following explanation of the organization and format of the revised document is designed to assist the implementauon of the ^
standards >

. TherearefivecontentstrandsadoptedfromNCTM ,'pnncipksa^Standar^for School Mathematics Those strands are nurnber
and operations, algebra, geometry, measurement, and data analysis and probability f

. The standards organized by roman numerals are'preK-12 unifying concepts taken directly from NCTM Manciples and
Standardsfor School Mathematics >

. The 'expectations' indicated by capital letters are grade band unifyin6 concepts taken directly from NCTM sPrinciples and
Standardsfor School Mathematics The four grade bands are preK-2,3-5,6-8, and 9 U

00
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South Carolina's Content Standards indicate whu should be taught, learned, ind assessed it the indicitcd grade level These
Content Standards are listed by giode band in atable format to make tt eaa> for educator* to trace the progrc&aon ofastandard
from one grade to the next within the grade band (vertical articulation)

^-V * «VivvW t

* Also included in the document tic the Piocoss Stindaids, which should be consideicd the "how" of teaching, learning, and
assessing A graphic tint depicts how the Process Standards should be woven throughout the Content Standards appears at the
beginning ofea^h grade bond An explanationofeach ofdie Process Standards is included on the back ofthe graphic

• The standards foi grades °-12 and endof-soursc standirds arc bstcd separately in the document. The end of-coursc standards
include Algebra I, Algebra 2, Geometry, Precalculus, and Probability and Statists, The end ofcourse standards contain all ofthe
<M 2standards as well as those standard* that pertain toeach individual course

♦ The standards foi grades K-8 that cue maiked with an asterisk (*) should be considered a3 focus standards While oil standards
must be taught, tocus standaids provide guidance for tcichers in dctcrmgung content emphasis Due to the critical nature of the
content, the focus standards should be emphasized mthe §§$|Siand \W$M ofinstruction

« The content ofthose standards for grade* 9-12 that are marked wtu*i an abteruk (♦) ma> be eligible for the Exit Examination For
information concerning specific eligibility and cpi>orturuty to-leam iclattve to the Exit Examination, consult the latest edition of
the mathematics blueprint de\ eloped bythe Office of Assessment " f

♦ The course standards will sen e as the basis for tlie end-of-course teste

• Although these standards address the needs of all students, a section on adaptations of the mathematics standards has been
included in this document The1 adaptations section reflects examples of e^senual real-world performance dulls that were
developed for students with unique needs and abilities The main goal ofthe adaptation* u, to move studenu toward independent
<Independence may range from alevel ofself-care with assistance to total self sufficiency)

• Abnef glossary ofmathematical terms is included in the last section ofthe document to provide support on frequently questioned
tennmology

u \
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Grades PreK-2

Mathematics for All Students

'r^Vi-w^'- •' .h^.1^..,^^.^^:

w 1Problem Solving
,

< ftKJKf;r<»^J«£-»aKSja3«^l«*^^a«B

Reasoning and ProoT

Communication
r— yVHi\ &VJ ^.^•'^^•Wj-wftfttt*-'
co

w
CO
LU

O
O
a:

rjw<^wi<Bm&TmmKnKSi*mSiai&J£/#z

Connections

JM^U!^^«!Mr,*to&l,W«!f&^&
Representation

CONTENT STANDARDS.

/j'^fii^itWi&:

- ^ «*J.-. V4?r »• *- r f

As the above model reflects Principles describe particular features of ahigh-quality mathematics program and serve as
ftSi^ft^^ StoKlii* and Process Standards Process Standards outlme the «^*'J^XSS.
students attain the mathematical knowledge, skills, and conceptual understandings 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 SolvingStandard * * v
Instructional programs from
prekindergarten through grade 12
should enable all students to
accomplish the following

Reasoning and Proof Standard
Instructional programs from
prekindergarten through grade 12
should enable all students to

accomplish the following

Communication Standard

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

Connections Standard

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

Representation Standard
Instructional programs from
prekindergarten through grade 12
should enable all students to
accomplish the following

• build new mathematical knowledge through problem solving
• solve problems that arise in mathematics and In other contexts
. *" apply and" adapt a"varTery of^pJopTafTsfratelgfes to~so1veT3robleiTO~and
t monitor and reflect on the process of mathematical problem solving

recognize reasoning and proof as fundamental aspects ofmathematics
make and investigatemathematical conjectures
develop and evaluate mathematical arguments and proofs and
select and use various typesof reasoning andmethods of proof

organize and consolidate their mathematical thinking through communication,
communicate their mathematical thinking coherently andclearly to peers, teachers
and others
analyze and evaluate the mathematical thinking and strategies ofothers and
use the language ofmathematics toexpress mathematical ideas precisely

ii i*. ?

• recognize and useconnections among mathematical ideas *
• understand how mathematical ideas interconnect and build ononeanother to

produce a coherent whole and
• recognize and apply mathematics incontexts outside ofmathematics ~.'

• create and use representations to organize record and communicate mathematical

• select apply and translate among mathematical representations tosolve problems.
and - \ - I l

• use representations to model and interpret physical, social and mathemaucal
phenomena " "* ' ' ——

«* •frvS
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Standard

expectation

Grades PreK-2 Number and Operations

I Understand numbers, ways of representing numbers, relationships-am ong^
numbers, and number systems >

A Count with understanding and recognize "how many" In sets ofobjecU

ypekad1-*""V" •v'-Wi !•' >IVtt&i i3<!H'&tJICt& w

*1 Given a set containing 10 or
fewer concrete items, tell how
many arein a setby counting the
number ofitems orallyusing 1 1
correspondence

i^r!&Js&cU\m
] Given a set of 10 to 100
objects, tell how many items there
are by using 1 1correspondence

*2 Given a set of 10 or fewer
concreteitems, identify and
descnbe one set as having more,
fewer, or the same number of
membersas the otherset '< t*
*3 Count forward to20 and}
backward from 10 >-• *»•

-.'
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EXPECTATION B Use multiple models to develop Initial understandings of place value and the base-ten number
system

iWitd«i4;»#Mt^^ ^jiiJii.ijLijito!i»^uifaiiiLiii!jiiimyig
*l Represent up tothree-digit
numerals using vanous concrete
andpictorial models

2 Identify the place value ofeach
digit in a three-digitnumeral

**—1 3 ~ '

M^J^MnximmLmmmuikM
1 Using a calculator, explain the
patterns in thenumeration system
relating to placevaluein
numerals upto four digits
*2 Identify theplace value of
each digitin a four-digit numeral

Expectation C, Develop understanding of the relative position and magnitude ofwhole numbers and ofordinal
' and cardinal numbers and their connections

SSBHSB5S5

^U^JfctygfrWESg

r Determine more than, less
than,and equals basedon
countsusing manipulatives
(more, less, same number)

557HHSE7Tm tte

1 Identify thepositions first
through tenth using anordered
setof objects r^—~-

1 Compare the magnitudes of
three given quantities (aone
digit numeral, a two-digit
numeral, anda three-digit s
numeral) * '" '' *
*2 Idennfy^the positions first
through twentieth, using an ^
ordered set of objects
3 Descnbe pairs of numerals
eachless than 100using the
words isgreater than, is less
than, and equals
*4 Read whole numbers from a
numbeTline labeled from 0 to
180 (180 school days)

msi^SESS

1 Name the positions first through
thirteth, usinganordered setof
objects^
*2 Compare andwntetwo whole
numerals between 0 and 999, using
symbols andwords (>, <, =, a greater
than, is Jess than, and equals)
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EXPECTATION D Develop asense or whole numbers and represent and use them In flexible ways, Including
relating, composing, anddecomposing numbers

J».>iru^[iJlijli«tLlB»^M*M'M>ILIIl',ji*llW'

EXPECTATION E

mMi>>m*mKmm>!mi&f*
1 Discuss and explain how
numerals are used in the

environment (e g, house
numbers, phonenumbers
dates)

ktiiMkm mfamjwmmm
1 Construct representations of
numbercombinationsup to 10
(eg, number stones equations,
pictures)

Connect number words and numerals to the quantities they represent; uslng.yarious physical
models and representations * * '

?&~MV>rfr&t£^tm$!&
1 Distinguish one" from
"many

.u i im
x fDT^f"r-vry-'T'TT^,'"-i rn'
*1 Identify thenumeral that
matches a quantity (1-10)

*l Wnte the numeral that ___
corresponds to a givensetup to
100 _

2 Wnte in words whole
numbers through 10
•3 Identify odd andeven
numerals up to 100

1 Wnte in words whole numbers

through 20

\ 1

EXPECTATION F Understand and represent commonly used fractions, such as 1/4,1/3, and VI
^ ,in, i .1 ii1jj.ii II JIJ.J. 1HLI 1- MM I..J..J mwu.*J ^i^^>a^UMl^^Jdi\3b^MjlMMiia!SS!M

I Dividea set ofobjects into
equal groups •"

•1, Identify andrepresent 1/4,
1/3, and 1/2ofa wholeusing

' concfete'"and pictonal models -

1 Wnte the factions, that represent
1/4,1/3, arid1/2ofa set or region.

*2 Using models order 1/4,1/3 and
1/2 » ' -^ < -
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STANDARD n Understand meanings ofoperations and how they relate to one another

EXPECTATION A- Untforstanf various meanings of addition and subtraction ofwhole numbers and the ~
relationship between the twooperations '

3»* >^greKKa&^%*i»
*1 Add and subtract whole

numbers using up to ten
concrete items

^li^j^fag,
*1 Demonstrateconaetely and
symbolically the meaning of
one-digit and two-digit addition
and subtraction

11IIIE551
1 Demonstrate the inverse
relationship between addition and
subtraction

EXPECTATION B Understand the effects ofadding and subtracting whole numbers

1 Relate the operationof
addition to increase in quantity
and subtraction to decrease in

quantity
/< <iX*

ft; - •>

.-' ,> «.'» ~ j. . •); •«-! vt r- < *•

EXPECTATION 'Cr Understand situations that entaifmultiplication andfdiviskVsuch as equal groupings of objects
and sharing equally « ' . * , * ' ox ; ' ' ^

•*>

i * '

*

M Descnbe models ofequal
groupings (multiplication) as repeated
addition and anays
*2 Descnbe models of shanng , }
equally (division) asrepeated v -
subtraction and arrays ^ „ "a '

*7? t"T—7*^

i x£ <
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Standard

Expectation

III Compute fluently andmake reasonable estimates

A Develop antruse strategies-for whole-number computations; with afocus on addition and ~
subtraction

-ktAK'^PreKi ttj « ^Vt •»&&bJr'"-•''"
1 Explain anddescnbe
strategies foraddition and
subtraction

*1 Demonstrate the connection
betweenthebase-tenconcepts and
computational strategies

•FTftSW

Expectation

*2 Solve story and picture
problems usingone-step
solutions and basic addition
facts withsumsup to 18and
corresponding, subtraction facts

*2 Solve addiUon and subtraction

problems (two-step solutions) using
datafrom simplechartsandpicture
graphs'

•i

B Develop fluency with basic number combinations for addition and subtraction

-J-,

, s>*

•4-«5

I '•>>

,H J

•^

^ ^

*1 Recall basic addition facts
withsums up to 18 and the
corresponding subtraction facts
*2 Addand subtractpairsof
two-digit whole numbers
without regrouping

in numerical sentences,v• - ,l

*2 Addandsubtraa pairsof two-digit
whole numbers with.and without \
regrouping v*v~ * <>egrouping

♦3 Find rrnssng addends and
Subtrahends in number combinations
up to20
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Expectation C Use avariety ofmethods and tools to compute, including objects, mental computation,
estimation, paper and pencil, and calculators

W».>*iH<i(ijtiri!WlHnlHl!iilWl|ii''<lW'tWiii, mjetjgtH* l̂ato ir ?~m rtftto'^Mfatlftfi** ^**«,-^^^«-^' .j^s»n}ftiaa*jtfimai*fa*uWfca^^
1 Given choices, select a reasonable
estimate for a set ofat most 1000
objects

1 Estimate the number of
objects in a setof from 5to20
objects
2 Determine the most

reasonable answer for an
addition or subtraction problem

-< i

-if

2 Justify themostreasonable answer
for an additionand subtraction problem
usingpaperand pencilandusing a
calculator
3 Select the most efficient method to ,
solve an addition or subtraction
problem *
*4 Roundnumbersup to 90 to the
nearest 10



73
m
o
o
co
o
CD
CD
CD

O
to
O
-J

i

o
o

CO

Standard

Expectation a

1 Recognize paUerns in their
environment by color,shape and
size

2 Order threeobjects by size

Grades PreK-2 Algebra

i

Understand patterns, relations? and functions

Sort, classify, and order objects by size, number, and other properties

1 Sprt and classify objectsby one
attribute (size shape andcolor)

jftate;^'.k^M^^^k^[^^?f^^^ vwassswssz
1 Sort and classify concrete
objects according toone or more
aUnbutes including color size,
shape, and thickness

2 Sort and classify objects by
more than one attribute (size,
shape, and color)
3 Order objectsby size quantity,
and other properties

i i i

*2 Sequence random numerals
between 1 and 100

1 Sequence random numerals
between 1 and 1,000

EXPECTATION B Recognize, describe, and extend patterns such as sequences of sounds>and shapes or simple ,
numeric patterns and translate from one representation to another r> - ,

>- - ^••^•^^•^-b^w^y*^^
1 Create, extend, andlabela wide
vanetyofpaUerns, orally andin
writing, byusing symbols and
objects

1 Recogmze a two-part pattern
and extend.

•1 Identify, descnbe, andextend
a repeating relationship (pattern)
foundin commonobjects, sounds,
and movements

2 Construct two-part and three-
part patterns

- ) i

*la Usingsymbols andobjects,
identify andcreateandextenda
widevanety ofpatterns x
lb Use letters to represent a
created pattern (e g. ABC ABQ
*Z Use numencalpatterns to skip
countby2s 5s and 10s >•

*2 Skip count byany numeral (1-
10)usingmental mathematics,
paper and pencil, hundreds charts,
calculators, aridconcrete objects
(starting at any numeral)



73
m
O
o
CO
o
CD
CD

CD

o

•

o
o

EXPECTATION C Analyze how both repeating and growing patterns are generated
«ni 11 ijj.u"iijjiiii _' .V"™ J Jk1'

it /A ^greK^a<4A'&K*--f
I Determine a ntie for repeating-*
and growing patterns

:Mtitti i-fo^a?<fy *«•*&' ^m$M
1 Create and descnbe • general •*
rule fora growing patternand a
repeating pattern, both orally and
in wnting

1 Create a repealing or growing-*
pattern

2 Identify missing numerals and
elements in a pattern or sequence

STANDARD II Represent and analyze mathematical situations and structures using algebraic
symbols ,

EXPECTATION A Illustrate general principles and properties of operations, such as coramutatlvity, using specific
numbers <

m^ux^totom^mmw. ^,a^^^^4fe^g^a^»l
1 Using concrete materials,
construct addition and subtraction

models *
i i if

*1 Identify inverse relationships
between addition and subtraction

facts'(fact families)

EXPECTATION B Use concrete, pictorial, and'verbal representations to develop an understanding of Invented and
conventional symbolic notations

*l Uselanguage suchas less
than, morethan, or thesame
number as to descnbe the relative
sizes ofsets of concrete obieote

i

*1 Recognize that theequalssign
(=) indicatesthat the quantitieson
each side are equivalents

*1 Use symbolic notation to
represent a statement ofequality
(_ +2=!5>3+6?=_)

-' U J, "

» „ <
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STANDARD m Use mathematical models to represent and understand quantitative relationships

EXPECTATION- ?<A Mod«l situations thattnvotve the addition ancTsubtractloft ofwhole numbers, using objects,
pictures, and symbols

itf&^Al^i&u' K~<&&frk
•1 Combine two sets ofobjects
and count the result

2 Given a set ofobjects remove
someand then count theresult I

1 Use concrete andpictorial
models to develop an
understanding of the concepts of
addition and subtraction of whole
numbers

STANDARD IV Analyze change in various contexts
K

EXPECTATION A Describe qualitative change^such as astudent's growing taller

„ \

1 Describe the change in one

attribute over time

*m?gmmpmm8£%®m
*1 Use concreteandpictorial
models to develop an
understanding of theconcepts of
addition, subtraction,
multiplication, anddivision with
whole numbers

*v

1 Compare and contrast the ' <->
attribute changes over nme in two
or more qualities

EXPECTATION B Describe quantitative change, such as astudent's growing two inches in one year ,

1 Compare awide vanety of
measurements over time (e g.
students heights, plant growth)

1 Compare andcontrast the
quantitative changes overtimein
two or more quantities

1 1
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Grades PreKr2 Geometry

STANDARD

EXPECTATION

I Analyze characte*isttc3"and properties oftwo- and three-dimensional gVometrlc
shapes and develop mathematical arguments about geometric relationships

A Recognize, name, build, draw, cprnpare, and sort two- and three-dimensional shapes
.. '-'••—^—" ' '"

\A^n&J&Whvitem& yssm^i&^^Mt attottuM

1 Identify name model and
draw two-dimensional geometnc
shapes (circle, square, mangle,
rectangle)

2 Investigate three-dimensional
shapes m informal settings

3 Sort two-dimensional shapes
according to attributes

*1 Identify model and draw
two-dimensional geometric
shapes (circle, square, mangle,
rectangle)

2 Identify, sort, andclassifytwo
dimensional geometnc shapes
according to their attributes (size
shape color)

3 Identify examples of three
dimensional shapes seen in the
environment(cube, sphere,cone,
cylinder) fr * l j

\s.

I Describe and draw iwo-

dimensional geometnc shapes
and match plane figures tothe
appropnate name (circle, square,
triangle, rectangle)
*2 Recognize three-dimensional
shapes (cube, cone, cylinder,
sphere, rectangular pnsm)

3 Sort two andtlwee

dimensional models given -
pfescnbed cntena ,

i\<\i ,
_ *

< * -

/

»'

1 Descnbe, model, and draw two-
dimensional geometric shapes with
up to eight sides > r ^

2 Identify, name, model and draw
two-dimensional geometric shapes
withup to eightsides

. !• - i V>

« i



73
m
O
O
CO
o
-vl
o
o

CD

o

I

o
o

EXPECTATION B Describe attributes and parts of two- and three-dimensional shapes
'^fc&iraUV'a 'ttawawewgg&^*^yM*te**#&
*1 Compere theeuse w< »»w*<
(larger/smaller) andshape of
plane geometric figures (circles
mangles, squares, rectangles)

2 Locate two-dimensional shapes
onpartsof three-dimensional
objects

*\ Classify concrete two-and
three-dimensional objects
according to one or more
attributes includingcolor,size
shape, and thickness
2 Draw,descnbe,and order
tnangles squares, rectangles, and
circles accordingto thenumber
of sides, comers and square
comers

*I-Compare anddescnbethree-*1
dimensional shapes according to the
numberandshapeoffaces, edges,
bases, andcomers (cube, rectangular
solid, square pyramid)
*2 Compare and contrast plane and
solidgeometncshapes
(circle/sphere, squaie/cube,
taangle/pyramid, ,
rectangle/rectangular solid)

EXPECTATION C Investigate and predict the results"of putting together and taking apart two- and three-
dimensional shapes <•

mj®&\J»&mH8i&ri mg@B2BEab&®BBm 1 Using marapulahves, combine
andsubdivide geometncshapes
to create a newshape or design

1 Investigate theresults of
combining andpartitioning geometric
shapes (square, rectangle, triangle,
circle) '

1 Combine and subdivide-
geometnc shapes and discuss the
results (Square, rectangle ^ _
tnangle.circle) ,s •»'

\ -

|V <
* tw* V. *

I ' * l!

i»

1 Predict the results of
combining andpartitiorang two-
and three-dimensional geometnc
shapes - f^>s \

1-7 ' /
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Standard H Specify locations and describe spatial relationships using coordinate geometry
and other representational systems

EXPECTATION A Describe, name, and Interpret relative positions In space and apply Ideas about relative
position ______———.

«. .—", »f»»^k-v

j^^pSfi^jstim^ms^^.
1 Usepositional words to
descnbe the location of objects
(up down, on off over under)

K^r^m^.^'''io^m^^^^
*1 Usepositional words to
describe the location of objects
(near far up down below
above, beside next to between*
over, under)

^i^#^U/i&^^^^i^
1 Apply aknowledge of relative
position to objectsin space
through conversations,
demonstrations, and stones

EXPECTATION B Describe, name, and Interpret direction and distance in navigating space and apply Ideas about
direction and distance

l^M*J&&ttm>®m&m&

EXPECTATION

l Descnbe the direction from one
object toanother onapictonal
map usingwords suchasup, ^
down, left, and right

1 Compare distances between
objects on a pictonal mapusing
words such as closer to and ', '
farther than '

C Find and name locations with simple relationships such as "near to- and in coordinate systems

m
*1 Identify locations on a
pictonal map using the positional
words next to beside between

'"and across

*1 Idenhtyi&catiousona
pictonal map usnut, the positional
words left, right, north, south,
east, andwest-1

r i i.

W J
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STANDARD m Apply transformations and use symmetry to analyze mathematical situations

EXPECTATION A Reeognte and apply slides, trips, and tarns ---*r*
^^_il____fra5w*^Mviamm&i&
1 Choose the figure thatis the
result ofa transformation of a
geometnc shape (slide, flip, or
turn)

EXPECTATION B Recognize and create shapes that have symmetry

1""k^M^k^i&&mx%mst^ j-oen
*1 Identifyand descnbeshapesin
the world that show symmetry
across aline (nature art, the
human body)

*m
*1 Draw Imes ofsymmetry
through shapes todivide them into
congruent shapes

^*^irV* •

I Predict the results of and
demonstrate transformations of
geometnc shapes, including slides,
flips, and turns

xrs'

•Mmmmiti&MsMm
*l Using various concrete
matenals,create figures thatare
symmetncal across a Hne

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

EXPECTATION A Createmental images of geometric shapes using spatial memory and spatial visualization
-rT-«"-«-srs-^^

I

•, *,

^f •? Vi-<

1 Draw geometnc objects based 1 Create geometric objects based
on amental image | on mental images *' 'm

A.

>
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EXPECTATION B Recognize and represent shapes from different perspectives

^ ^^&Pr^S^' <*U^d^^^HgH^ fc&g'tt
,.wrt*trw^»^ ro^i'*' **y »*;^»^M 1 Recognize geometric shapes m

Afferent positions

EXPECTATION

2 Find and identify geometnc
patterns inreal-world settings (tile
floors sidewalks art)

C Relate ideas In geometry to ideas innumber and measurement

m&M*J3>KxatiM
1 Recall theconfiguration ofdots
on dominoes orname objects seen
bnefly

2 Identify( descnbe and extend a
repeating pattern found in
common objects, numerals,
sounds, and movements

3 Compare the relative size of
objects as bigger, smaller, orthe
same ' "

1 Reproduce collections of shapes
anddotconfigurations alter
viewingthembnefly

2 Compare/contrast two different
unitsof length usedtomeasure the
same object

''V

1 Descnbe coTigraentsndsTmrtar*
shapes

1 Analyze and predict the effect
on thenumberofpieces used to
form ageometric shape when
vanousarrangements are formed
using the same number ofpieces
2 Using square tiles, gnd paper
and uniflx cubes, connect
geometry to related concepts in
measurement and number
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Grades PreK-2 Data Analysis and Probability

STANDARD I Formulate tTqestJons that can be addressed with data* and collect, organize; and"
displayrelevantdata to answer them

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

>;:*JBr4\ »\tfsdBifeaBilHBWfr
1 Collect data related to familiar

expenences by counting

$MeM^&M&^m m
* 1 Collect data rel ated to familiar

expenences

Srtfeateo&agti
I Pose and answer questions
aboutchartsandgraphs relatingto
familiar expenences (eg, ,
recording daily temperature, the
lunchcount, class attendance, and
favorite flavors ofice cream)

1 Collect data using surveys

EXPECTATION B Sort and classify objects according to their attributes and organize data about the objects
iuiji.imi ii.ij. 1.1.mjiJUt-tJ^fcUMUbJitLhlliiUH

1 Sort andclassify by a single
attribute (color, shape, size)

1 Compare, sort,andgroup t
obiects by a given attribute

1 Compare sort, and group ^
obiectsby observable attributes '

*1 Collect, sort, and organize
data^

i

EXPECTATION C Represent data using concrete objects, pictures, and graphs >/
S-V^'fak&Ltegfmm&siw
1 Draw a picture to represent
data

•1 Displayinformationby using
object graphs, pictonal graphs,
and tables <

' * '<•

*1 Use organizeddata to
construct picture, object, andbar
graphs

*1 Use organizeddata to create
charts, graphs, andtables

i* V

1

„ , >'
a

ii-

f* * ^ 7
t T

\<i J-rf - 1

,1 " C- '

,(1

J

•v
<• >. ' /
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Grades PreK-2 Data Analysis and Probability

STANDARD I Formulate questions thatcan be addressed wtth data and collect, Organize; and
display relevant datatoanswer them

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

WfrqfflST ^itfafttf^aat?^
l Collect data related to familiar

expenences by counting
*1 Collect data related to familiar

expenences

1 Pose and answer questions
aboutcharts andgraphsrelatingto
familiarexpenences(e g,
recording daily temperature, the
lunch count, class attendance and
favonte flavors of ice cream)

1 Collect data -using surveys

EXPECTATION B Sort and classify objects according to their attributes and organize data about the objects.
£^J|FISfflBSl

1 Sort and classifyby a single
attribute(color, shape,size)

1 Compare, sort,andgroup
obiects by a given attribute

1 Compare, sort,andgroup
obiects by observable attnbutes

EXPECTATION C Represent data using concrete objects, pictures, and graphs

mw&m**mMmm»-*
1 Drawa pictureto represent
data

*1 Display information by using
objectgraphs, pictonal graphs,
and tables

\ v

*1 Useorganizeddata to
construct picture, object, andbar
graphs

*1 Collect, sort, and organize

data l'

X«'*» *J

*l Use organizeddata to create
charts, graphs, andtables I

> \

•<j \ , t. f
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STANDARD n Select and use appropriate statistical methods toanalyze data.

EXPECTATION A Describe parts ofthe data and the set or data as1 awhole to determine what the data show
t ^VS-^ifCPreKK^P^' '.ir ^m^*^wrM^M*&££&

*l Interpretinformationona
graph

y.o*«w&
££

*1 Interpret information displayed
inapicture graph, object graph,
and bargraph usingthe
vocabulary more, lessfewer
greater than and less than

1 Explain thetrends of adata set
(e g increasing, decreasing,
random)

STANDARD m Develop and evaluate inferences and predictions that are based on data.

EXPECTATION A Discuss events related to students' experiences as likely orunlikely

tfr&m^7r#2&mm&#*'>
1 Identity aneventaslikely or
unlikely to occur

t

' >>r
\ w

1 *

', ,
* •-».••> <"• ; 1(

J1
> *

i

^ 1
\

* *•
*

< '..r v -1
,~ j- i

/ i ' <[

* r .i
» » ,t,

t, i i
* 1 ;*'>

^ 45

^ -,

•1 Describe events as more likely

or less likely to occur

•* *
( -

? i
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Grades 3-5

Mathematics for All Students

(0
O

<
Q

f-W **•* <*•

Problem Solving

i^w».-BH»friiwjma<iffl<«i!{faiPi»ifflaia»*

Reasoning and Proot

r— /&& ''j^a'^^K^^^^itK'.sty:? "•
W | Communication
w

HI
u
o

aw* wwjum^'WW <t ' ,*^-Uni^

Connections

, ,,. CQNTENX§TANQARQ$ , ******* *• 1*i»-«*t *•*.

As the above model reflects, Principles describe pa^^^^
students attain the mathematical knowledge skills, and conceptual understandings set forth in the Content Standards.

i < r

-- t «
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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 enabia all students to<~ H~<^
accomplish the following

Reasoning and Proof Standard
Instructional programs from
prekindergarten through grade 12
should enable all students to

accomplish the following >

Communication Standard

Instructional programs from
prekindergarten throughgrade 12
should enable all students to
accomplish the following

Connections Standard
Instructional programs from
prekindergarten through grade 12 **
should epable all students to
accomplish the following

Representation Standard
Instructional programs from
prekindergarten throughgrade 12 *
should enable all students to
accomplish the following

/•*

• build new mathematical knowledge through problem solving
. solve problems that arise in mathematics and in other contexts ^ _**-»-
•"* apply and adapfa^anWofappropffafe slrafegiesto solve problems and
• monitor and reflect onthe process ofmathemabcal problem solving

• recognize reasoning and proof as fundamental aspects ofmathematics,
« make and investigate mathematical conjecture^
• develop and evaluate mathematical arguments and proofs and
• seled and use vanous types of reasoning andmethods of proof

• organize and consolidate their mathematical thinking through communication
. communicate their mathematical thinking coherently and clearly lopeers teachers,

and others
• analyze and evaluate the mathematical thinking and strategies ofothers and
• use the language ofmathematics toexpress mathematical ideas precisely

• recognize and use connections among mathematical Ideas
• understand how mathematical ideas interconnect and build ononeanother to

producea coherent whole and , -' t
. recognize and apply mathematics in contexts outside ofmathematics

V create and use representations to organize record and communicate matinemaUcal
Ideas , ? , ' \'

• select apply and b;ans|ate arpong mathematical representations tQ solve problems

• use representations' to model and interpret physical, social, and mathematical^
Dhanomena «' *""*< ' v [phenomena

i i i

is

r r •>
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Grades 3-5 Number and Operations

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

Expectation A Understand the place-value structure ofthe base-ten number system and be able to represent
and compare wholenumbers and decimals

*&_&*&'*m^^^Mm^%
*1 Explain the place value structure of whole
numbers through hundred thousands

2 Read and wnte whole numbers
3 Compare whole numbers using symbols (>,
<, =)and words (isgreater than Is lessthan,
and equals)
4 Identify theplace valueofdecimals through
hundredthsusing concrete and pictonal
models
S Readandwrite decimals through hundredths
based on concrete and pictonal models
6 Compare decimals (through hundredths)
usingsymbols (>, <> and=)andwords (is
greater than, is lessthan, andequals) with
concrete and pictonal models
7 Read and wnte amounts ofmoney U3ing the
dollarsign (%) and decimal notation ()

1 Explain the place value structure ofwhole
numbers including penods(thousands,
millions billions, etc)

*2 Compare decimals (through hundredths)
using symbols f>, <, and=) and words (is
greater than is less than, and equals)

* *

O —w

1 Descnbe theplace value structure of
decimals

2 Read and wnte decimals

*3 OrdeT lists of threeor more numbers that
contain whole numbers, decimals or both

- _ r*

<**

3 ''
V
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EXPECTATION B Recognize equivalent representations for the same number and generate them by decomposing
and composing numbers

F•*m»smm
*1 Recognize equivalent representations for
the same whole number by decomposing and
composing whole numbers upthrough Ihree
digits
2 Wnte three-digit whole numbers instandard
form, in expanded form, and in words

nmsm

1 Wnte whole numbers in standard form, in
expanded form, and in words

~Ztt':<t\rt'J^r^'->-'^*^*i>'-r**J^™

1 Wnte decimals (tenthousandths) instandard
form, mexpanded form, andin words

Expectation C Develop understanding of fractions as parts of unit wholes, as parts of acollection, as locations
on number,ltaes, and as divisions ofwhole numbers

*1 Descnbe fractional partsofa unit or a
group ofobjects (1/100,1/10, 1/8,1/6,1/5,
1/4.1/3,and 1/2)

2 Locate points ona number line
corresponding toa unit fraction and its
multiples between 0 and 1

1 Name andwntemixednumbers and
improper fractions shown inconcrete and
pictonal models
2 Locate points onanumber line
corresponding tomixed numbers and improper
fractions

3 Explain the relationship between fractions
and division "- •

i i

EXPECTATION D Use mod els, benchmarks, and equivalent forms to judge the sizifof fractions
1 i I,, . .ill • I.X. .,LJL.II..llliX..4.L"UB^^JA:M^^l^^^

2 Compare concrete orpictonal models of
fractions using the symbols >,<,and=

i *

1 Relate thesizeof fractions to thebenchmark
fractions 0, l/4r 1/2.3/4, and 1
*2 Cormiare fractions using symbols (>,<,
and =) and^words (isgreater than, Is less than,
ini"equals) *"
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EXPECTATION E Recognize and generate equivalent forms of commenlj used tractions, decimals, and percents

^^^^*-yrg^. l^fe^^dfefeff^•1 RepTeaent^vaUwriteorcoTrtnlc-llTy ' rWrTfeTSt^SlefittbnrWpfWmmoniy^ed-
used fractions using concrete and pictorial fracdprs
models __________ 2 Wnte equivalent forms ofdecimals.

*3 Identify and represent common fraction*
decimal equivalents

VRepte^ttWSIIMn tfdMftfoW dnd fletcWfc
usingconcrete and pktonal models

*i IdenOfy equivalent relationships among
a-Miom, deamals and percent* such as 1/4 =
_s = 2<<% W • • » V 1/3% 2'5=AQ =
40*^ 1/2 - 50° 50%. and3/4» 75 - 75%

EXPECTATION F Explore numbers less than'o by extending the number line^^'^^^^^T^
1Inscribe numbers less than 0using real
world models.

EXPECTATION O Descnbe classes otnumbeisVcordlut to characteristics such as the ^ture;0 '̂e^fa^
»l IfUll.l^ll^LUy^'JiXilWMf^^

M Determine, thefaetpis ofagiven number up
to50 '** * >% {/

] Desc^eflT^idOTtiiylhechflracierisacftof
even and odd numbers by examining uwrr
^visibility by2

K Determine comwn multiples ofpairs of
whole numbers each of which it let? thau or ^
equal to 12

% i

/
i i n

'•&

•2 Explain the characteristics ofprune
numbersand compositenumbers ' ' r
3 Determine the least common multiple or

two whole numbers ; v, ^ ^
v.V
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Standard

Expectation

n Understand meanings ofoperations and how they relate to one another

A Understand various meanings ofmultiplication and dlvtslorr"" " o*-**-""*-

i,' *jiM^%%«&MtiteysBB^
*1 Descnbe die meaningofmultiplication
using concrete andpictonalmodels
*2 Descnbe the meaningofdivision using
concrete and pictonal models

^1^^MMmI^^& fc&-fl»

1 Explain the meaning of aremainder

^^y^mmm^s^
*1 Solve problems using multiphcaUon and
division

Expectation B Understand theeffects of multiplying and dividing whole numbers
I'l-UJ't'IA1.,

•• i. u ,j),i nf inn i; i|i mu, - ' u-. \mj-yig "A &'li-i

1 Explain the effect onthe product when one
of the factors is changed.
2 Compare the size ofthequotient tothe
dividend whendividing twowhole numbers

l Descnbe andexplain the effect on the
productwhenboth factors arechanged
2 Descnbe and explain theeffecton the
quotient whenthedivisoris changed.

Expectation C Identify and use relationships between operations, such as division as the Inverse of,
multiplication, to solve problems.

1
*1 Use the inverse relationships between
addition and subtraction to solve problems

* 1 Use the inverse relationshipsbetween
multiplication anddivision to solveproblems

V -
H

••r-VV l-f.
j:

*1 Descnbe therelationships among the four
operations

2 Solve multiplication problems such asrates
and applications of the Fundamental Counting
Pnnciple v

<\ ' t , ,

X \ \
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EXPECTATION D Understand and use properties Of operations, such as the dlstributlvity ofraultlplicatJou over
addition ____^,

-fj»^N,r^e^:vi^'.^w^>^ag3^.^a^^V^r^t5:^L^-a ____________!
1 Recognize commutatmty inthe
multiplication facts

l Recognize commutetivity in theaddition
facts _______
2 Use the associative propertyto add
efficiently

*2 Use the associative and distributive
properties to multiply efficiently
3 Applydivisibility rulesfor2. 5. and 10 1 Apply thedivisibility rules for3,6, and9

Standard III Compute fluently and make reasonable estimates

EXPECTATION A Develop fluency with basic number combinations for multiplication and division and use these
combinations tomentally compute related problems, such as30s 50

I Recall multiplication anddivision facts
through 9
*2 Use basic number combinations to
compute related problems inmultiplication and
division using multiples of 10(eg usmg3x5
to compute 30 x 5)

11 Use basic number combinations to compute
related problems in multiplication anddivision
using multiples of 100 and1,000
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EXPECTATION B Develop fluency In adding, subtracting, multiplying, and dividing whole numbers

T Compare and contrast dTffeTcnt addition and
subnacuon algonthms toselectthemost
efficient one for solving a given problem
2 Constructandanalyze concrete models
(rectangular arrays) for multiplication ofone
and two-digi t numbers
*3 Demonstratefluency m the use ofboth
addition andsubtraction algonthms and
explain thesteps involved

•1 Construct andanalyze algonfluns for all"
operations onwhole numbers

*2 Demonstrate fluency in theuse of a
multiplication algonthm and explain the steps
involved,

1 Find thequotient anda remainder given a
dividend offour digits orless and adivisor of
two digits or less
2 Demonstrate fluency in the use of a

division algonthm andexplain the steps
involved.
3 Explain computational strategies used to
solve mathematical problem situations

EXPECTATION C Develop and use strategies to estimate the results ofwhole-number computations and to judge
the reasonableness of such results

^^^^li^/i^k^'m^mkmmim
1 Round whole numbers to thenearest 10
100,and 1000
2 Estimate whole number6ums and ^
differences descnbe the mefliodused, and
determine the reasonablenessof the results

1 Round whole numbers to the nearest 10,000,
100,000, and 1,000,000
*2 Estimate and determine the reasonableness
of the product ofwhole numbers (ope factor
with two digits orless and the other factor with
three digits or less)
3 Estimate the quotient ofwhole numbers with
aone-digit divisor a two-digit divisor, and
multiples of10and determine the
reasonableness ofresults
4 Refine estimates usingterms suchascloser
to. between, and a little more than * . ?. I

1 Use estimation as a tool forjudging the
reasonableness of calculator, mental, and
paper-and-pencil computations,

*2 Apply aVanety ofcomputational
estimation strategics tosolve problems
involving whole numbers
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EXPECTATION
D Develop and use strategies to estimate computations involving fractions and decimals in

situations relevant to students' experience
mmampBtmto^MVBamjL mm1 ^p.VV——- ~-r-T".-_-__ —— i r i I —-

1 Round decimals to thenearest tenth and

hundredth

EXPECTATION

2 Develop and use strategies to estimate sum
anddifference of decimals

*2 Estimate the sum and difference of
decimals through thousandths and determine
the reasonableness of the results

E Use visual models, benchmarks, and equivalent forms to add and subtract commonly used
fractions and decimals _A__1___^i|

I IH

^^^^y^M&^j^i^^i

J -\

. * <f

1 Addand subtract decimals rhrough
hundredths using concrete and pictonal
models ______________

i <

r rt i

*1 Add andsubtract commonlyused fractions
using concrete models, pictonal models, and
equivalent forms
2 Multiply commonly used fractions
(including decimals) using area models
3 Relate connections between products of
fractions and products of dearnals using area
models
♦4 A_and subtract decm\al8.thn>ugh
thousandths' >

» ;
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EXPECTATION 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
of thecomputation and use. theselected methodor. tool

*l Selectappropnate methods andtoolsand
use the selected method or tool to solve
additionandsubtractionproblems

5"—R?

*1 Explain why a particular method ot tool
may be themost appropnateone to use in
solvinga givenproblem

v <

a I \ r
r >

\y

&*&&&$
*1 Create andsolveproblems involving
addition subtraction,multiplication and
division ofwhole numbers using appropnate
methods and tools. _____

f f -•

' f

I J,

•>• t-
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Grades 3-5 Algebra

•* -,js4r» v*- f fa* "*-

Standard Understand patterns, relations, and functions

Expectation A Describe, extend, and make generalizations about geometric and numeric patterns
S3--j~~~~^i4kmi?mw&®kw* ^o»-wwwsa

1 Descnbe,create andextendnumenc
patterns with andwithout models and
calculators

1 Using models andcalculators, create,
extend, and analyze numenc patterns
(including decimal patterns through
thousandths)

«»:

1 Using models and calculators, analyze and
extendnumenc andgeometnc patterns suchas
tnangular numbers, perfect squares, and
anthmettc sequences

2 Find themissingelements in numencand
nonnumenc patterns

EXPECTATION B Represent and analyze patterns and functions, using words, tables, and graphs.

1 Determine thepattern toidentify missing
numbers in a sequence andin a table of
numberpans ______
♦2 Use p_tem identification to solve
problems

' i

I Descnbe and represent number relatonsrops
with tables

*2 Determine the rule to identify missing
numbers in a sequence or a table

^

i 1 . I J'sS fc

*1 Represent and analyze patterns and
functions using words, tables and graphs

2 Analyze, describe, and use function rules to
make generalizations

> ! 1

«- -I
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STANDARD n Represent and analyze mathematical situations and structures using algebraic
symbols

EXPECTATION ^ A Identify such properties as commutativlty, associativity, and distrlbutivity and use them to
compute with whole numbers _______________

For all three grade levels refer to these concepts mthe 'Wumber and Operahons"'strand.

EXPECTATION B Represent the Idea ofavariable as an unknown quantity using aletter or'a »>™bo'

1 Useconcrete orpictonal modelsand
symbols torepresent missing addends or
factors

1 Usevanables torepresent anunknown
quantity using aletter orasymbol

EXPECTATION C Express mathematical relationships using equations

i&Um
*l Useconcrete orpictonal models and
symbols toidenUfy missing addends orfactors
inequations that express relationships between
two quantities __

v, '

m
* 1 Use a variable to wnte an open sentence
representing agiven mathematical
relationship
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STANDARD III Use mathematical models to represent and understand quantitative relationships

EXPECTATION A Model probknrsituations with objects and use represratorl—s snch _ gi^hs^ tables, and
equations to draw conclusions

*1 Use patterns andrelationships ina vanety
of real world contexts

]~^_-_^______l_l_____i

STANDARD IV Analyze change in variouscontexts

"________________!--^_g
l Use a single vanable tocreate a problem
situation based on a given open sentence

EXPECTATION A Investigate how achange In one variable relates to achange In asecond variable

i45S8#3h*h rt»afr$_fote

1 Identify real situations andevents that show
change

1 Descnbe how a rate ofgrowth vanes over
time

*1 Using charts andgraphs, descnbe changes
over timeas increasing, decreasing, and
varying.

f " I 1

1 Descnbe the relationshipamong distance,
speed, and time

1 Createchartsandgraphsto show change
over time,

2 Represent situations with number tables,
graphs, and verbal descriptions
*3 Associate tables, graphs,and6tonesof the
same event

v.*
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Grades 3-5 Geometry

STANDAR-V

EXPECTATION

I Analyze characteristks and properties oftwo-* and three-dimensional geometric"
shapes and develop mathematical arguments about geometric relationships

A Identify, compare, and analyze attributes oftwo- and three-dimensional shapes and develop
vocabulary to describe the attributes

^__2|£Jj£2_,K ^I TTT n I rT ll l -l l i •! in

*1 Using appropnate vocabulary identifyand
descnbe attributes of polygons including ,
taangles, quadnlaterals (rectangles, squares, J
otherparallelograms, trapezoids), pentagons
hexagons, and octagons
*2 Usingappropnate vocabulary, descnbe
properties of circles (center radius and
diameter)
•3 Using appropnate vocabulary identifyand
descnbe attnbutes of three-dimension— shapes
including pnsrns, pyramids, spheres, cones,
and cylinders

*1 Choose appropnate models of two- and
three-dimensional shapes from descnptions of
attnbutes .

I Using models and appropnate vocabulary
compare and analyze attributes of polygons,
attnbutes of polyhedra, and attributes of cones
and cylinders

EXPECTATION
*• » s,B Classify two- and three-dimensional shapes according to their properties and develop definitions

of classes of shapessuchas triangles and pyramids

1 Qassify three-dimensional shapes according
to their attnbutes

I f.

•1 Classify tnanglcs by lengths of sides
(scalene, isosceles and equilateral) and sizes
of angles (acute, obtuse, andnght)

•V. &

1 ft <*•

*1 Using models and appropnate vocabulary
classify quadnlaterals polyhedra, cones, and
cylinders according to theirattnbutes
2 Develop definitions for classes of two and
three-dimensional shapes

:v
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EXPECTATION C Investigate, describe, and reason about the results ofsubdividing, combining, and transforming
shapes

|____«_A_—_& atttM_BW>lJl_lBi
1 Combine two-dimensional shapes to form
new shapes and draw conclusions about area
and fractional relationships

_gjto»__i-.iM^
1 Subdivide two-dimensional shapes to form
new shapes and draw conclusions about area
and fractional relationships

Expectation D Explore congruence and similarity

*1 Compare two-dimensional shapes to
determine if they exactly match (congruency)

*1 Compare two-dimensional shapes to
determine if they are similar by
transformations ofmagnifying or shnnking

Expectation E Make and test conjectures about geometric properties and relationships and develop logical
arguments tojustifyconclusions

WEia_5

1 Using models, make andtestconjectures
about geometnc properties and relationships
andexplain the conclusions

1 Using models and mathematical vocabulary,
make and testconjectures aboutgeometnc
properties and relationships and explain the
conclusions *

♦1 Makeand test conjectures aboutgeometnc
properties and relationships and then develop
logical arguments tojustify the conclusions

^

•ll-v 1

j I

{

)
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STAN DARD II Specify locations and describe spatial relationships using coordinate geometry and
other representational systems

•m. 4 *HJ MJUf*"-!*--^ -*,.*•*'<•*'
tl_* -f*t**iW #-h>- -•

EXPECTATION A Describe location and movement using common language and geometric vocabulary

w^ii^^ufimgtfmti^i
1 Give instructions (direction, distance, rums)
for moving from onelocation to another

1 Descnbe location andmovement using
common language and geometnc vocabulary
and illustrate both with and without
technology *

EXPECTATION B Make and use coordinate systems to specify locations and to describe paths

1 Specifylocations onmaps andgnds using
direction and distance

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

*1 Investigate possible paths from onepointto
another along vertical and honzontal gnd
lines
2 Identify and name points onacoordinate
gnd usinganordered pair ofwhole numbers

*1 Using ordered pairs ofnumbers, locate and
name points in the first quadrant of a
coordinate system

EXPECTATION C Find the distance between points along horizontal and vertical lines ofacoordinate system

/ <.

1 ^

*1 Findthedistance between pointsin the
first quadrant ofacoordinate system along
horizontaland vertical lmes >

V 1
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STANDARD HI Apply transformations and use symmetry to analyze mathematical situations

EXPECTATION -A- Predict am* describe the results ofsttdtng; flipping, and tnmltrg two-dimensional shapes -*•
i____i_!__!iii_i________p^i_lSsg&Wft&fc *%&3W&%

i *

1 Using models, descnbe theresults of
translations (slides), reflections (flips) and
rotations (turns)

? Using models andtechnology, create simple
tessellations

*1 Predict theresultsof geometncmotion of
shapes including combinations of translations
(slides), reflections (flips) androtations
(turns)

EXPECTATION B Describe amotion or aseries ofmotions thatwill show thattwo shapes are congruent

1 Use slides flips andturnsinformally with
modelsto determine whetheror not twoshapes
are congruent

*1 Draw two-dimensional shapes that are
related bytranslation (slide) orreflection (flip)

2 Given a shape audits translation (slide) or
reflection (flip) deBcnbe themotion thathas
been applied '*

1 Descnbe senes ofmotions that may be used
to show that two shapes are congruent

EXPECTATION C Identify and describe line and rotational symmetry in two- and three-dimensional shapes and
designs t ' \ J

*1 Identify anddescnbe thelinesymmetry of
two-dimensional shapes

,'"*

t t

1 Determine whether given two-dimensional
shapes and designs have rotational symmetry
2 Investigate anddescribe symmetry and
congruence ofshapes drawn on a gnd.

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

EXPECTATXON - < A Build and draw geometric objects

1 Create representations of points lines
(intersecting, perpendicular, and parallel) line
segments (including intersecting and parallel)
rays, and angles in a plane
*2 Build and draw two-dimensional geometnc
objects

*1 Draw andlabel representations of points,
lines, linesegments rays, andangles, using
mathematical notation

u ,jskmmiM^zMm^mM$

* 1 Build and draw three-dimensional objects

v 1 '*

EXPECTATION B Create and describe mental images ofobjects, patterns, and paths

verbal descnption

2 Descnbe thepath that results from following
specificdirecbons in moving from one
locationto another

*1 Wnte a description ofa giventhree-
dimensional object

2 Describe apath along gnd lines from one
point to another ^ ' *"f |

3 Given averbal description, draw two or
three-dimensional objects i >

*1 Sketchthe front, top,andsideviews ofa
modelofa three-dimension- shapebuilt with
cubes.

EXPECTATION C Identify and build athree-dimensional object from two-dimensional representations of that
object '

1 Identifyandbuild a cube fromits two-
dimensional representation (net)

*l Identify and buildrectangular pnsms and
cylinders from agiven twoKhrpensional
representation (net)

^
•\ n
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EXPECTATION D Identify and build a two-dimensional representation ofa three-dimensional object
wm^^^^^^m^!^^Mm!^!^tmm^m^m^^s^^m^t^im^^Lm^mw^m^Mm

1 identity and binhi's twcHlnncwiOTtal
representation (net) of a cube

11" Identifyand burrd a twoHiiiiieiisional"""*'''.""'*
representation (net)ofa givenrectangular.
pnsm

' ,/»• *-rrv1m .

EXPECTATION E Use geometric models to solve problems in other areas ofmathematics, such as number and
measurement

Forall threegradelevels refertotheseconcepts m the "Number andOperations" andthe "Measurement" strands

EXPECTATION F Recognize geometric Ideas and relationships and apply them to other disciplines and to
problems that arise In the classroom or in everyday life " !

rv^W&m^&iiB^^^^^^^^^^. ^^^mim^'M^M^^mL^ihmM^tm^i^^^M^mtii
1 Connectgeometry to otherareasof
mathematics, to otherdisciplines, and to the
world outside the classroom

^

cn
ro
o

o
o

h L

f ', •%

~t1. ^ if i 3. _

t 1
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EXPECTATION

Grades 3-5 Measurement ,

Understand m*_nu*bl« attributes ofobjects and theunits, systems, and processes

Understand such attributes as length, area, weight, volume, and size ofangle and select die
appropriate typtof unit for measuring each attribute

- i •&*%&#& ..
I Use a vanety ofobjects to measure length
le g width height, penmetei), volume,
weight/mass, awlarea (eg, cubes grid, paper,
string, squares) _.
•2 Compare thesizeof agiven angle witha
nght angle (greater than, less than or equal
to)andclassifyasobtuse acute ornght

*3 Develop strategics and determine \^
penmeters ofpolygons i *•>
4 Select appropriate unite of measurement—
length, weight/mass, and time—and explain
the basis for the selection

>•_ i

I Apply countingprocedures to estimate
meaiuiementi, of length, aw4> volume, and
weiglu'mass

*2 Investigate and compare angle measures
using models and mampulabves with angles of
measure 45degrees 90 degrees and ISO
degrees
♦3 Using models, find the area ofgeomerno
shapes _______

4 Selectunits appropnate for die attributes
being measured (length and area) Jnd explain
(tie basis fortheselevtioti _____

1\

*1 Usingmodels, investigate anddescribe the
measure of fltvumftwnce of atitvl* *> length

2 Identify, d_uibe, and draw right, aaite and
obtuse angles

3 Using models, create examples of polygons
with i given area and nxpl -In.
*4 Using models, create examples ofnght
prisms witha fttven volumeandexplain

5 Select units appropnate for the attnbutes
being measured(length, area, and volume) and
exr4am the basis lot the 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 Explain the need for measunng with standard
units

*2 Use metnc and US customary units to
measure length(inches feet, yards, centimeters,
and meters), liquid volume (cups pints quarts,
gallons andliters) temperature (degrees
Fahrenheit, degrees Celsius) andweiglnVmass
(ounces, pounds, grams,andkilograms)

^to-Jft^-i-l:i_rt-T^-Wl

1

EXPECTATION C Carry out simple unit conversions, such as from centimeters to meters, within asystem of
measurement

'JMI2.1

*1 Convert units ofmeasure within the
memosystem length(centimeters, meters,
kilometers) rnass (grams kilograms), and
capacity (milliliters liters) and within die
customary system length (inches, feet,
yards) weight (ounces pounds) and liquid
volume(cups, pints, quarts, gallons)
2 Convertunits of time including days,
hours,minutes,and seconds
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EXPECTATION D Understand that measurement/are approximations and understand how differences in units
affect precision

'mujuamam^ ^K*<i^;!fc_3_aJ^.»*ii*<—3-£*•&** ;*&stfate?6?.asS_ fi.i«i_»^i!»_Jiisfej
1 Descnbefactors thataffectprecision such as
the limitationsofthe measunng tool the scale
onthe measunng instrument, andthe need for
accuracy

EXPECTATION E Explore what happens to measurements ora two-dimensional shape such as Its perimeter and
area when the shape is changed in some way

•_^^_k*___

it*.

' i (

I Compare changes in areaandchanges m
total penmeter when shapes are combined or
subdivided.
2 Construct models todemonstrate the effect of
holding one vanable constant while changing
the value of anothervanable suchas building
rectangles with varying penmeters and constant
areas _^_________________—_
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STANDARD n Apply appropriate techniques, tools, and formulas to determine measurements

EXPECTATION A Develop strategtes for estimating the perimeters, areas; an*Volumes ofirregular shapes"
1

i"%&tto&j&&itis&mm&iw

'<,'

TO5--?m—s s-3

1 Develop and descnbe strategies for
estimating the area and penmeter of irregular
shapes using mampulahves (e g, geoboards,
square hies, graphic representations)

1 Compare and evaluate different strategies for
estimating area and penmeter of irregular
shapes

V

2 Develop anddescnbe strategies for
estimatingvolumes of irregular shapes

( X 1

•* « >»^) '"
1- > >" . %"

* 4

•f It

jt y

1

V
^1 "'->/^ *&

I -
I

s •v

l> * •r >^f

f-

-v
.* ***V>("
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Expectation Select and apply appropriate standard units and tools to measure length, area, volume, weight,
time, temperature, and the size of angles -» -

m<*mtyti!Vr mmmmmmtrW
1 Determine an appropnate measurement unit
to measure Ume, length, weight,and volume
(e g student chooses centimeters instead of
meters to measure a pencil)

*2 Selectand usean appropnate tool to
measure time (minutes or larger) length
(centimeters, meters, inches, feet, yards),
massVweight (grams, kilograms ounces,
pounds) andliquidvolume (cups andfractional
parts litersand fractional parts)

•f

3 Read temperature to thenearest degree from
a Celsius thermometer and from a Fahrenheit
thermometer '*
4 Estimate the conversion of Celsius and,
Fahrenheit units relative to familiar situations
(water freezes at 0°C and32* F water boils at
100' C and212°F, and normalbody
temperature is about37°C and98 6°F) '

>-

1 Estimate the distance to objects or places -
and determine the amounts ofvanous units of
time(minutes, hours, days weeks, etc) it
will take to Teach these obiects or places

*2 Selectand use an appropnatetool to
measureliquidvolume includingpintsand
quarts

3 Determine the amount ofelapsed bme in
hours and minutes within a twelve hour

penod
*4 Usinganalog anddigital clocks, telltime
to the nearest minute and to the nearest five
minute interval,includinguse of A.M and
PM " >

i /•

5 Determine temperature changes dunng
bme intervals from a Celsius thermometer
and a Fahrenheit thermometer

*1 Select anduse appropnate toolsand units to
measure given items to an indicated precision
(time in seconds through years, length in
millimeters through kilometers, one-«ghth of
an inch throughmiles, liquid volume in
milliliters through liters, oances through
gallons, mass/weight in milligrams through
kilograms, ounces through pounds)
*2 Determine anamount of elapsedbmein
hours, minutes, andsecondswithin a 24 hour
penod.

*3 Usinga protractor, measure angles between
0 and180 degrees inclusive^

^ ".

il !• W
"%

?<>*•* tifi V - _ J

<A ' t *•< t f ^
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EXPECTATION C Selectand use benchmarks to estimate raeasureraen ts

1 Develop a senseformeasurementby using
appropnate benchmarks (eg, the distance from
theelbow to theindexfingeris about a foot, a
paper clip is about a gram)

IffliWidU)^

EXPECTATION D Develop, understand, and use formulas to find the area of rectangles and related triangles and
parallelograms

1 Use concreteandgraphic modelsto find
areas ofcommon two-dimensional shapes

1 Use concrete and graphic models to
discover formulas for findingthe area of
common two-dimensional shapes

1 Investigate and solveproblems involving
area, using concrete, graphic orpictonal models
to identify patterns anddevelop formulas for
determining area

*2 Descnbe and determine theareaof
rectangles andrelated mangles and
parallelograms '

EXPECTATION E. Develop strategies to determine the sujface areas and volumes of rectangular solids
_______________ .n. !_•••• —————w»—»——•—•—<—i— iiws.u_—U-._mwggg~B~__g_S~— _K

0 .»

«S?r~->

-\

*l Using models, develop anddescnbe"
strategies for determimng the volume and^
surface area of rectangular solids
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Grades 3-5 Data Analysis and Prpbabdity

STANDARD - I Formulate qqestlons that canbe addressed wtth datartind coHect, organtee, an;<h
display relevant data to answer them

EXPECTATION A Design investigations to address aquestion and consider how data-collection methods affect the
nature of the data set

1 Wnte questions about objects and events
thatcanbe invesbgated bycollecting data

1 Develop strategies for administering a
simple survey toobtain unbiased results

1 Compare data sets collected indifferent
ways toaddress agiven question and then
determine how the methods ofcollection
affected the data sets '

EXPECTATION B Collect data using observations, surveys, and experiments

1 Collect data using observations I Systematically collect datausing surveys 1 Collect data using observations, surveys,

and experiments

EXPECTATION C Represent data using tables and graphs such as line plots, bar graphs, and Une graphs

*1 Construct line (dot) plots for data sets

*2 Read andinterpret information from tables,
pictographs. bar graphs, and line (dot) plots

*I Constructbafgraphs forcollecteddatasets
with scale increments of one or greater

*2 Read andinterpret information from tables,
line graphs, and bar graphs

1 .

1 Determine appropnate horizontal and
vertical scales for data sets and then how to
represent zero on a graph
*2 Construct andinterpret tablesandline
graphs for data sets from applied situations
3 Explain what type ofgraph may be
appropnate for a given data set
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2 Descnbe types of graphs thatmaybeused to
repreaentnumepcal data

STAN DARD n Select and use appropriate statistical methods to analyze data.
Av. _ _

Expectation A Describe the shape and important features ofaset ofdata and compare related data
an emnhasU on how the data are distributed

sets, with

an emphasis on howthe data are distributed

IJf

1 Descnbetheshape of a line (dot) plotorbar
graph ofanumencal data set(le where the
dataareconcentrated, values for which there
are no data, therange, anddata points with
unusual values)

6ame question for different populations

V?-"•5l>r«K

I Descnbe the features of a data set,

including measures of center range, and
outliers

I , ) l r- i J

EXPECTATION B Usemeasures ofcenter, focusing on the median, and understand what each does and does not, s
indicate about thedata set - * \

-I Find the median and mode ofa data set and
explain what each indicates about thedata set

1 Use the mode to descnbe a set ofcategoncal
data > ' J

,s 4t.?

1 „>**
!<

*1 Find themean,median,andmodeof.
numencal data set andexplainwhateach
indicates about the data set
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EXPECTATION C Compare different representations of the same data and evaluate how well each representation
shows important aspects ofthedata

iEH_mi«wB__ii^^fr ^ „^.-,^__«__?,___„;__u£_'

1 Compare the tabular, line (dot) plot, and bar
graph represeniauons ofagiven data set and
explain thebenefits ofeach

1 Compare the line graph and bar graph
representations ofagiven data set and explain
the benefits of each

1 (^mpare the different types ofgraphs (bar
graph, lme [dot] plot, Ime graph and
pictograph) to represent agiven data set and
explain the benefits ofeach.

STANDARD HI Develop and evaluate Inferences and predictions that are based on data.
* *>*!EXPECTATION A Propose and Justify conclusions and predictions that are based on data and design studies to

further investigate theconclusions or predictionsv

1 Use lme (dot) plots and bargraphs to make
conjectures about populations based on data
sets

iifmm^^^mMtm^mk.
*l Use line graphs tomake conjectures about
populations based ondata sets

*> i 5-

~_
1 Make and justtty predictions based ondata
from a vanety of appliedsituations

2 Consider alternative explanations to the
conjectures formed on the basis of
presentanons ofdate and then design further
studies to test the conjectures
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STANDARD IV Understand and apply basicjconcepts of probability
i? -* „1

EXPECTATION A Dewrmeeventa-likely or «nl^^
certain, equally likely, and Impossible \ ^!

KSk^^^msmsmLSBS^SLm^Bistm^m
1 Record the outcomesof a multiple stage
event (eg tossing two coins) explain the
methodused, and detennmewhether the
outcomes are equallylikely

*l Identify common events as likely unlikely,
certain, or impossible

" A ) 1

-utytta'Jfe

r (VI

EXPECTATION B Predict the probability ofoutcomes ofsimple experiments and test the predictions

e_jg__£&£3___l3-3_--__-2-_
\ Using models, determine the probability ofa
givensimpleevent ,

*1 Record the possible outcomes fora simple
event (eg, tossing a com) andsystematically
keep trackof theoutcomes when the eventis
repeatedmany times

2 Construct treediagrams tolist thepossible
outcomesformultiple-stage events (e g.,
tossingtwocoins) '

I- %w 1

M°

i? >

1 f. *

*1 Determine theprobability of a simple
single-stage anda two-stage event

2 Create a problem statement involving
probability based oninformation from a given
problem situation. (Students will notbe
required tosolve theproblem created.)
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EXPECTATION Understand that the measure ofthe likelihood ofan event can be represented byanumber
from0to 1' i, v% ', /•' , '

iwaf>«BfW»wnrj-p_-_5w-wi^
kft_.c_i-s___-._-_.t-.-. ^_;_-_i^^^^V'»_.v _.j_>-.H-%j^_t^;'.«—•/ -•••t ___»_•'.

*1 Give examples ofevents forwhich the
probability isa fraction between 0 and 1
inclusive and explain

1 -^ ,

i < i

i' 1 j

' t fS -1

>. j

<- r i i y

1 Understand when theprobability ofan event
is 0 or 1 andgiveexamples in eachcase

2 Explain why the sumof the probabilihes of
the outcomes of an experiment must equal 1

.1,

i +
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Grades 6-8

Mathematics for All Students

CONTENT^TANPAROa.n •y «w_,fiji>»iii'V'^i«r»'f

/•s_»a«*-yJ«V"SK. •* Utty*^ -.«.sre-*t~?
L__j__g_3_p

As t„« above mode/ reflects. Principles describe particular features of ahigh-quality mathematics program and serve as^JSSM^^^i^apdProces's Standards Process Standards«^« ^^*'J^S^rt.students attain the mathematical knowledge, skills, and conceptual understandings set forth in the Content Standards
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PROCESS STANDARDS EXPLANATIONS
r

The process standards provide the framework for teaching, learning and assessing the content standards

Problem Solving Standard * "' '* *
Instructional programs from
prekindergarten throughgrade 12
shoulcfenabte all students to -
accomplish the following

Reasoning and Proof Standard
Instructional programs from
prekindergarten through grade 12
should enable all students to
accomplish the following

Communication Standard
Instructional programs from
prekindergarten throughgrade 12
should enable all students to
accomplish the following

Connections Standard

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

Representation Standard
Instructional programs from
prekindergarten through grade 12
should enable all students to ,
accomplish the following

• build new mathematical knowledge through problem solving ^
. solve problems that arise In mathematics and in other contexts ___<_,

• monitor andreflect on the process of mathematical problem solving

• recognize reasoning and proof as fundamental aspects ofmathematics
• make and investigate mathemaucal conjectures, \
• develop and evaluatVmathematical arguments and proofs and *
» selectanduse vanous typesof reasoning andmethodsof proof

! * >.

i i

♦ organize and consolidate Jtheir mathematical thinking through communication -f*"t
. communicate'their mathematical thinking coherenBy and clearly to peers, teachers

and others %
. analyze and evaluate the mathematical thinking and strategies ofothers, and
> use the language ofmathematics toexpress mathematical Ideas precisely

i
•V

• recognize and use connections among mathematical ideas & <
. understand howmathematical ideas Interconnect andbuild on one another to

produce a coherent whole, and < *'•»
• recognize and apply mathematics in contexts outside ofmathematics

eand useVepresenlabons to organize record and communicate mathematical
,_„„,< ; <^*~Zt r " s

. select apply and translate among mathematical representations to solve problems,
and , >r**, ^ ' * '

'• use representations'to model and interpret physical social and mathematical,

• create

ideas

phenomena r>* •#

*S -

S f
V

- 1

f+*y

1 v I



73
m

O
o
CO
o
-vl
CO
CO

en
ro
O
-si

i

o
o
cn
cn

Grades 6-8 Number and Operations « v
1 * * - <

" r 1 ' "-

STANDARD *I Understand numbers; ways ofTppresenting numbers, relationships"among'
numbers, andnumber systems. ' <I

EXPECTATION A Work flexibly with fractions, decimals, and percepts tosolve problems

1 Show the relationship among tractions,
decimals, and percents

1 Wnte and use the appropnate equivalent
formsofwhole numbers, fractions, decimals,
and percents

E____S____f_____-__-__-_l
l Solve real world problems involving
fractions decimals, andpercents

EXPECTATION B Compare and ofder fractions, decimals, and percents efficiently and find their approximate
locations on a number line '

1 UseordeT symbols tocompare twofractions,
two decimals, or twopercents

if

1 Identify, represent, andfindtheapproximate
locationof fractions, decimals, percents,and
square rootsof perfect squares on a number
line and then lustify the reasoning used
2 Useordersymbolstocompare fractions,
decimals, percents andsquare roots ofperfect
squares and then rusfrfy the reasoning used

1 Compare and order rational and irrational
numbers and find their approximate locations
on a number line

>' >' t

I ",-,

t v» - >

EXPECTATION C Develop meaning for percents greater than 100 and less than 1

be
1 Use models to represent percents greater ;
than 100 percent and solve problems invofving
them ~ * '**''

1 U«e models torepresent percents lessthan I
percent andsolve problems involving them

> .1

i «. L

1 Solve real^worid problems involving the use
ofpercents greater jhan J00 percent or less
than 1percent. a ' i <•
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EXPECTATION D Understand and use ratios andproportions torepresent quantitative relationships

1 Cermeetthe conceptof ratioand ftsetiois **
by determining theequivalence of two ratios

*1 Creatrandwrite ratio? and pTOpomor_,w''̂
from applied situations and explain the , ,
reasoning used -• < i

EXPECTATION E Develop ad understanding oflarge numbers and recognize and appropriately use exponential,
scientific, andcalculator notation -

1 Translate to standard form a number wntten
in exponenoal form, insaentificnotation, and
in calculator notation

1 Use scientific notation to wnte very large
numbers and numbers less than one

EXPECTATION F Use factors, multiples, prime factorization, and relatively prime numbers tosolve problems
MimWIMAi&J&ML-il'

^i&&_W fa_> '^^-kgasaafrjmmm
1 Solve problems usingpnme factonzadon,
common multiples, andcommon factors and
then explain thereasoning used.

1 Apply pnmes, composites, factors, (
multiples, andrelatively prime numbers ina
vanetyofapplied andmathematical situations
andexplainthereasoning used , ' ^

EXPECTATION , G Develop meaning for integers and represent and compare quantities with them

1 Use integers to descnbe real world
phenomena in OTder to develop meanings for
integers

1 Compareand order integers .

»>

•*-*,**>*rf*V >W^V*
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STANDARD

EXPECTATION

t r*,c

EL Understand meanings ofoperations and how they relate to one another
tr

A Understand the meaningand effects of arithmetic operationsTflth fractious, decimals, and"1*-*
integers ^~ , ,

^mm^^$wmm^<&&d*Mm _____£*
1 Explainthe meaningand effectsof adding,
subtracting, multiplying, and dwdmR

1 Explain themeaning andeffectsof
anthmetic operations with integers

_ Hi v ' « «
EXPECTATION B Use the associative and commutative properties ofaddition and multiplication and the: ^

distributive property ofmultiplication over addition to simplify computations with Integers,'
fractions, and decimals * fi*?*. "• , <• , «, . 'l u,V

1 Apply the commutative associative, and
cbstnbubve properties to simplify
computations with wholenumbers, fractions,
and decimals

1 Applythe associative, commutative, and
distributive properties for operationson
integers, fractions, anddeamals

<3> ,^v

1 Apply theassociative, commutative, and
distributive propertiestosimplifyexpressions

EXPECTATION C Understand and use the inverse relationships of addition and subtraction, multiplication and
division, and squaring and finding square roots to simplify computations and solve problems.

1 Using models andnumbers, explain the
inverserelationships betweensquaringand ,
finchng squareroots ofperfect squares

1. N

1 Approximate to the nearest tenth the square
root ofanumber that tails between' two perfect
squares n~

? i * •
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STANDARD III Compute fluently and make reasonable estimates

EXPECTATION - A * Select appropriate methods antrtoohr for comrn|ti|igwtrJi fra«tronsand decimals
mental computation, estimation, calculators or computers, and paper and pencil, depending on
thesituation, and apply the selected methods > * '

tKmiumM&mm4MmM
1 Select appropnate methods andtools to
solveproblems requmngtheaddition and
subtraction of fractions and decimals

1 Applying all operations to fractions,
decimals, and integers, select appropnate
methods and tools to solve problems

1 SehJctappropnatemethods and tools to
solve problems requmng the useofrational
numbers

EXPECTATION B Develop and analyze algorithms for computing with fractions, decimals, and Integers and
develop fluency in their use / «f -„ .,„ u, ,c.rtn .T^ f "

1 Usingmodels divide commonly used
fractions (including decimals)
*2 Usemodels andnumberstodevelop and
analyze algonthms withfractions and
decimals , ' < 'n &'^
*3 Add, subtract, multiply and drv|de,y V
fractions (including decimals) to solve a ' "^
vanety of applied and mathemaheal problems

V -

I ^ 1
t i

*1 Use models and numbers to develop and
analyze the algonthms forcomputing wtth
integersl

*2 Add, subtract,multiply and divide integers
tosolve a vanety ofapplied andmathematical
problems 'l ^ '

t> I1

« . '

1

r

\

( 1

i'x ht

\ 1

t

i

i

V

t *

J

____/
*1 QpmpuUs, with rational numbers to solve a
vanety ofapplied and mathematical problems
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EXPECTATION C Develop and use strategies to estimate the results ofrational-number computations and judge
the reasonableness ofthe results ' _ J _, "" \

1 Estimate the sums and differences of
fractions, descnbediemethodused, and
determine the reasonableness ofresults

I.')' /".um i|i _kW.H

_£_Z_-_

1 Estimate theproducts and quotients of
fractions and decimals descnbe the method
used, anddetermine thereasonableness of'
results >L

' '—• —- ' II1 I 'M '-'
2 Estimate the sums and differences of

integers descnbe themethodused,and
determine the reasonableness ofresults

1 Justify the reasonableness ofan estimate of
rational number computations' - ,

EXPECTATION D Develop, analyze, and explain methods for solving problems involving proportions, such as
scalingand findingequivalent ratios

1 Explain the equivalent ratio method of
solving problems involving proportions

*1 Analyze andexplain each method for
solving aproportion (ecjurvaJent ratios, unit
rates, and cross multiplying)
*2 Use proportional reasoning to solve applied
problems and then lustifv the solution

f i

9

J1 J
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STANDARD

Grades <$-8, Algebra

I Understand patt«rnsyreiationsjjand fnnctrorrsv -rfr Wirt-" '

EXPECTATION A Represent, analyze, aqd generalize avariety ofpatterns with tables, graphs, words, and, when
possible, symbolicrules

l Descnbe, «\tei)d»and wnte rules for a wide
vanety ofpittems *

l Deserve,extend, i«aly»,smdvre»t^a wide
vju«tyofpatterns toinvestigate relationships
and tosolve problems* «• ™ •**

EXPECTATION B Relate and compaiedtlTeient forms otrepr««ntations for aielationship }
~*<!&MWi^

l Use different fonno ofvepmeuung
information (eg graphical, sjinbel^c,
tabular)

"i >>"

I DesciibeaiementsandlimiUtionsof
graphical, symbolic, and tabular
representations i *

•ii "W "' " y—<r~

< > f •> * iW

EXPECTATION C Identify functions as Unearoi non(ui?ai and,coiiliwt their properties ft ©m tobies, graphs, or
eauations \ il's. * ^.'.^"^ \. ' ' ~ ,*>**«' f'»equations

I, Exarmhe tables andgrtphs todetermine if
ihere is aConstant citeof change between the
quantities, ^ ". . .

* •)

I Examine tables, graphs, orswple equations
toclassify relationships as hnear ornonlinear
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STANDARD II Represent and analyze mathematical situations and structures using algebraic
symbols

EXPECTATION A Develop an Initial conceptual understanding o( different uses of variables,

*1 Use order ofoperations toevaluate
numencal expressions

' t

1 Explain theuseof avanable asaquantity
thatcan changeits value as a quantity on
which othervalues depend, andas ^ ->*
generalization of patterns ;_

,- ii

*1 Evaluate simple algebraic expressions for
given values ofvanables byusing the
substitution pnnciple and die rules for order of
operations

^TT

•^

EXPECTATION B Explore relationships between symbolic expressions and graphs of lines, paying particular
attention to the meaningof intercept and slope

1 Wnte simple equations and iriequalit^es
accurately torepresent relationships ' „

1 Analyze quantitative,changes by companng
and contrasting numencal patterns in tables'̂
with their respective graphs in the, coordinate I
plane IK Jt

2 State the coordinates of the x and y
intercepts from a graph **

*. ^ »tCy?

>. 1

M

r.

A <• '

U

.j /

,v
<K

1 Explain the impact ofcoefficients and
constants onlinear equations as theyreflect
simple applications '

X

V

4 ' ' r<_ < ~*

i tr %

»

jr

1 5!
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EXPECTATION C Use symbolic algebra to represent situations and to ^olve problems, especially those that Involve
liueai lelationsliips '

_____________,______t__^lis
1 Use v-artables to describe numencal
expressions aiKlrelflttonshipe

I Writeorrnodel a linearequation u> solvea
simple applied problem * ' '<•'

EXPECTATION D Recognize and generate equlvalentforms for simple algebraic expressions and solve linear
equations ,

flr&jflg^^
1

< i

I Use commutative, associAUve and
distributive properties to examine equivalence
ofa variety ofsimple algebraicexpressions

1 Recognize andapply theadditive and
multiplicative inverses

2 Ute modelsandnumbers to solve one-step
lineaT equations and inequalities inone
variable^ ' ")

if ^

•>' J

* i ,fii n

i *fi
f ' M

using propeities ofred! numbers and Jules for
orderofoperations'" nfr

*2 U^ingstrategic^lhatinvoKe inverse
operations, solve one- and two-step Hnear
satiations andinequalities m onevariable.

i \

>,

»i

>- « 1
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STANDARD HI. Use mathematical models to represent and understand quantitative relationships

EXPECTATION - A" Modtfrnidwl-ecvnteTOTaHz^^
and equations.

IrA i„_._y„*t ._»*J___i!- ^*_fiSf^ra3te«ara
I Use gnphsand tables, to solve applied
problems

•t

^^^liS^_^^t^l^^^
*l Uve graphs, tables, and equations tosolve
applied problems Invotving tipsdiscounts,
sales tax,andsimple interest..' '

*

STANDARD IV, Analysechange In various contexts.

EXPECTATION ,A Use graphs to analyze the uatui eofchanges In quantities in Ijneai ielatlonshtps

\ tFrom agraph;describe ^linear w|auonslupv
as poei ave otneftfltiveV ~J ^ s "'

, K

4 i 1

' li

"" I

1 1 >} <
-1 '

•1 Useoneor mow repwsentaiions tomodel
and|Panalyze (be relationship inappbed >
problems to determine if it islinear or
nonlinear »

llneat relationships beween vanables

V •» %

>» "';
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Grades 6-8 Geometry

STANDARD I - Analyz* charat^istrcrand properties of two- aird three*_memional geometric
shapes and develop mathematical arguments about geometric relationships.

EXPECTATION A Precisely describe, classify, and understand relationships ampng types of two- and three-
dimensional objects using their defining properties ' ^ - ">

1 Compare and contrast prisms, cylinders, and(
pyramids with the polygons or circles that
constitute their faces

and investigate relationships between the
number of diagonals and die number of sides
of aregular polygon' t»tX

i ^ i i

1 Identify the necessary andsuffiaent
properties that characterize quadrilaterals

i

EXPECTATION B Understand relationships among the angles, side lengths, perimeters, areas, and volumes of
similar objects.

1 Descnbe relationships among angles, side
lengths, perimeters and areas ofsimilar^ 5^
polygons *' ^ J'

, i

i i i

*\ Descnbe relahonships between the edge
lengthsand theVolumeofsimilarpnsms

ll^ f ' > 1 ___

i i
\

' 7 V:

?

1l/>* 11.

- - I
' v « n .

>» *

1*-

*1 Descnbe howachange ra theedge length
affects the angle measures,' perimeters, and
areasofsimilar regular polygons V v-

I 1
*<

s •\

f 1 •*

s^t.rt r

H

f
t

1 > \r * —-v
_. VV '• , <•-

J- " s
v -

«>^

;\
.1

V*
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EXPECTATION C Create and critique Inductive and deductive arguments concerning geometric Ideas and
relationships, such as congruence, similarity, and the Pythagorean relationship

___MY__^_fjKa£_ya_MiVi^_M_

___k__J-_ mtitommm
1 Identify and descnbepointandline
symmetry in two-dimensional shapes

2 Distinguish between similarity and
congruence

• I Compare andcontrast attnbutes ofsimilar
figures and the attnbutes ofcongruent figures

r Given the length ofthree segments
determine andexplain whether or not theycan
form a triangle.
2 Apply the Pythagorean relationship to
determine if a mangle is a nght triangle
*3 Apply the Pythagorean theorem tofind the
missinglength of a side of a nght mangle

STANDARD H Specify locations and describe spatial relationships using coordinate geometry
and other representational systems . ,

EXPECTATION A Use coordinate geometry to represent and examine the properties ofgeometric shapes

1 Given the coordinates of three vertices ofa
rectangle orsquare onented horizontally or
vertically, usethe first quadrant of the /
rectangular coordinate system to locate the , ^
othervertex *•

1 Identify andgraph ordered pairs in the four
madrantsofa coordinate planeJ ' " „' '

. it \.o *.

A) f J r

. rf ...

< <

*1 Given the coordinates ofa^vertex and the
length ofadjacent sides ofapolygon, use thef
rectangular coordinate system tp locate other j^
vertices ofa square, rectangle, ornght triangle

1 A.

1 c

V

Ul*> <«. -

,lv* i.
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EXPECTATION B Use coordinate geometry to examine special geometric shapes, such asregular polygons or
those with pairs ofparallel or perpendicular sides

fcT-_ritS>.T_r_*:;

1 Plot thevertices ofsquaresandrectangles
anddetermine therelationship amongthe
coordinates

*1 Staterelationships among thecoordinates
of the vertices ofrectangles, squares,
parallelograms, trapezoids, and rhombuses
oncnted horizontally

STANDARD HI. Apply transformations and use symmetry to analyze mathematical situations.

EXPECTATION A Describe sizes, positions, and orientations'of shapes under Informal transformations such as
flips, turns, slides, and scaling

mm***&&____•
1 Describe the transformation used to move a
polygon from one location toanother inthe
first quadrant

_s*_*
1 Descnbe the transformationused to move a
polygon inone quadrant to another quadrant in
the coordinate plane

1 Apply dilations and descnbe their results

Expectation b Examine
1< transformations

,. «^^v< , ,< ~* s~ ' ^J"
ethe congruence, similarity, arid line or rotational symmetry of objects using ^ , -, rt
•mations ?? , ^ L^V,^ r V" " »'

1 Determine thetype ofsymmetry (pointor
line) found in a reflection ora rotation

if

1 Determine theequivalence, ifany, between
multiple applications ofone transformation
andtheapplication ofa different '•
transformation

*1 Apply a transformation toapolygon and
descnbe howit has changed

11

^.'

i^
^ -l •

-. * y
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STANDARD IV Use visualization, spatial reasoning, and geometry modeling to solve problems

EXPECTATION A Draw geometric objects with specified properties, snclr as side lengths orangle wfturtiros -

1 Use symbols for parallel linesand
perpendicular lines to descnbe polygons and
figures where appropnate

mimmmm*m3mm>#M^ni.—_...^-. ..„., -- _^—,—,—.—__—

*1 Draw two-dimensional objects from a
geometnc descnpnon and wnteadescription
of geometncproperties for a givenobiect

ga~~
1 Identify thecongruent andsupplementary
relationships of the angles formed byparallel
lines and a transversal

EXPECTATION B Use two-dimensional representations of three-dimensional objects to.vlsuaUze and solve
problems such as those Involving surface area and volume •*"•<• '*»'* %

•1 Given the top, side, and frontviews,
construct a three-dimensional model using
cubes

1 Construct nets foT three-dimensional

figures

2 Compare and contrast the number of faces,
vertices, and edges of three-dimensional
figures j.

I Use isomemc drawingsof three-
dimensional figures tobuild the model with
cubes
*2 Determine thechanges m volumeand
surface area ofthree-dimensional figures that
can be built with cubes when one or more
measurements are changed. * '

- i s-y> ^--> *t"Vc c
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EXPECTATION E Recognize and apply geometric Ideas and relationships in areas outside the mathematics
classroom, such as art, science, andeverydaylife

u^-»;MWfr,*_*^w^^^ jgj_i^__Ka_(aa
1 Identify transformations in tessellations, use
transformations to draw tessellations, and
descnbe relationships among figures that
tessellate

1 Identify and apply geometricconcepts in a
variety ofpractical contexts

""• j or

I f. *,'***
' ' -VI

V

ft V V

* ^4$

l Identify applications oftransformations
such as tiling, fabnc design, art, and scaling

j*

r~

*W- ~ •*
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Grades 6-8 Measurement

STANDARD I Understandmeasurable attributes of objects and tttftntlts; systems, and processes
of measurement

EXPECTATION A Understand both metric and customary systems of measurement

1 Explain therelationship between themetric
systemand thebase tennumbersystem

EXPECTATION B Understand relationships among units and convert from one unit to another within the same
system r *

I i*

1 Compare and convert units ofmeasure for
length, weight/mass, and volume within the
US customary system and the metric system
'2 Add and subtract mixed urn tsofmeasure *'f)

AM/f miwmf «iEw.n m mftmnmte form ^ £andexpress answers mappropnate form

) Use dimensional analysis toconvert from
one iron" toanother, ••

m<n At, ,i "\, •»
v $ / v- V ft v-

' '*f* >~o
j v Nt

m t.

; 4 1

*• v

* *
} ,

1
it * ' i f

> * '
•» ^

«">>~

» t >' ,'„ j •>

V VAr

; "i
^4

' - ^ T >t "
1 i («."

Off „- '„ , Kit* •• f +
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Expectation Understand, select, and use units ofappropriate size and type to measure angles, perimeter,
area,surfacearea,and volume

£t!_______It_<_„__fe£££ibae&
1 Estimate angle measure using45 degrees, 90
degrees, 180 degrees 270 degrees and360
degrees asreferents anduse the appropnate
tools to measure any angle

2 Use appropnate units of measure tolabel ,
angles, penmeter, and area

1 Use appropnate units ofmeasure to label
surface area and volume. ^^

STANDARD n Apply appropriate techniques, tools, and formulas todetermine measurements.

EXPECTATION A Use common benchmarks to select appropriate methods for estimating measurements
f -u

^h^:^j^M^^^i^^M
*1 Using standard and nonstandard units of
measure, estimate andthendetermine length,
weight/mass, area, and volume/capacity

1 Use appropnate methods toapproximate the
surfaceareaand volume ofirregularfigures.

5, ~

<Y$r^, H »

„*'V

ry

2 Estimate andjusbfy estimates of penmeter
and area ofirregular shapes ,,**,'"' /

B Select and apply techniques and tools to accurately find length, area, volume, and angle
measures, to appropriate levels ofprecision ft/t -,*

Expectation

1 Selectanduseappropnate tools and units to
measure to the degree of accuracy required in a
particular situation '

> 3 *•"•? r \ *r'*

1 Analyze avanetyofmeasurement situations
to determine thenecessary degree of accuracy
andprccision < ' '

'-JJ

_< - •»*

•U

^ 'I

t

-in ^Z

? *f

_ -v

1. '

- Y -'

*i

'iv ™^

>„ V ' * I *
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Expectation C Develop and use formulas to determine the circumference ofcircles and the area oftriangles,
parallelograms,'trapezoids, and circles and develop strategies to find the area of more-complex
8liape£ ^.^KW^..M-y^,~...^.-»-~' • *- ^sVrtm+m*,********-*^ ~>._~>i-*»~~-. »-«l*m-»»r~-*>-*~

-w *m &>

J *\&!"i&$°>&U<!3&
1 Investigate anddescnbe therelationship
betweenareas ofrectangles andmanglesor
other quadnlaterals
*2 Develop and apply the formulas for the
area of tnangles and parallelograms

1 Use measurements andformulas to solve
real-world andmathemaucal problems

2 Usi ngconcrete matenals orcomputer
models denve approximations for pi from
measurements for circumference and diameter
*3 Create andsolveproblems by finding the
circumference and/or areaofa circle when
given the diameterorradius

*1 Findthe area ofirregular shapes

2 Find the area ofa trapezoid using the
formula

EXPECTATION D Develop strategies to determine the surface area and volume of selected prisms, pyramids, and
cylinders

__

*1 Investigate anddescnbe therelationship
between thearea of the base andthevolumeof
apnsm, pyramid, and cylinder

I Investigate and descnbe therelationship
between the area of the face* and the surface
area ofpnsms, pyramids, andcylinders

i ii i<i 11 "i >t' * v" i," i' * -. ' "

EXPECTATION E Solve problems involving scale factors, using ratio and proportion
A s

WM
1 Use a scale to find distance

1.1 I I 'I*T
An V

* ,

*l Determine the unit rate

41.
t

* i r t
r\

4 I

*i >

*1 Usethe properties of similar figures to
determine the length of a missing side

i ••*

,1*4 /,«« \- p* *
I

> 1
- * >

>-*X ,

•> ' '<
j**r>*

i
S V
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EXPECTATION F Solve simple problems involving rates and derived measurements for such attributes as velocity
and density

ififStvmmWWi9^imsm*Simmn-!^^mm«!Wm^ l.:i-'K"*WM^ I

^•P^^^-^W^ I— .1^

1 Apply rates to solve problems inreal world
situations

V
>j

VM i

)' ,<.-*- 1 1 ' V1 * '

4 ' *

ill * \* / *< j

'*"' ' _ \i ' <w i ' » .*.<.<

U

I Usemeasurements and formulas to solve
real-worldand mathematical problems

J I

! '

* i <#,
i-

l' I
\

'a

'f

I

'V

w \i
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Standard «

Expectation

-i

Grades 6-8 Data Analysis and Probability

Formulate questions tharcan be addressed with data and collect, organize; an*
display relevant data to answer them

Formulate questions, design studies, and collect date about acharacteristic shared by two
populations ordifferent characteristics within one population

m$LWMimm®mmm
__

l Given a problemsituation involving one
population, collect, analyze and interpret data

1 Givena problem situation involvingtwo
populations, collect, analyze, and interpret
data

EXPECTATION B Select, create, and use appropriate graphical representations ofdata, Including histograms, bos
plots, and scatterplots

fl^_f_&___33@g___e___-l1-l_€^g
1 Organize and display date in avariety of
ways including frequency tables, histograms, ^
andstem-and leafplots " v>

V

1 Organize, display, and interpret date in a
vanety ofways including box-andjwhisker

2 Constructcirclegraphs andinterpretthe -t ,
meaning* •» ' "' *

- V1

J-1

si

1

">-L

1

n, *•? V I

>. * w

1 Use amatrix toorganize and descnbe data.

^ '/r.4
1 t

J <*..-ftwr

2. Create andusea scatterplot andestimate its
,_~x_ **Jfi\l 1? *>'"•*•line of fit
3 Explain what type of graph would be
appropnate for a given data set.

o' •Ol

* A/

/v.
,1,

I

'4*
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STANDARD II Select and use appropriate statistical methods toanalyze data

EXPECTATION A Fmd, use; and interfrermeasures orcenter and spread, iricludTngmeah ahd lnterqu&tnr~~
range *•

.mvs&kcm^ v^^wtmm&shm.
1 Create andsolve problems involving the
mean, median, mode andrange of a setof
data

1 Compute, descnbe, and interpret the
interquartile range

1 Determine which measure of center is the
most appropnate for agiven situation and
explain the reasoning used.

EXPECTATION B Discuss and understand the correspondence between data sets and their graphical
representations, especially histograms, stern-and-Ieafplots, bo* plots, and scatterplots

*»

1 Interprethistograms and stem-and-leafplots

*2 Descnbe therelanonship between a da-
set and its corresponding histogram orstem v
and-leafplot J

Pi

*1 Descnbe therelationship between a data
setanditscorresponding box plotorcircle

_2E_ __ 1 Explain how different graphical^
representations of data canbias the
interpretation of these data,*>J "'' < t

< ^.f i<

t ' «-

STANDARD m Develop and evaluate inferences and predictions that are based on data.
* ' - j " " * ' -'^ ,'

EXPECTATION A Use observations about differences between two or more samples to make conjectures about the
nonulfttionsfrom which thesamples were taken { j ,v % ''•m'"' •.

___

1 Analyze and list the differences between
two data sets

1 Make inferences andpredictions based on
the analysis ofsample data

cf"T
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Expectation B Make conjectures about possible relationships between two characteristics ofa sample on the
basisofscatierplots of thedata and approximate linesof fit

WIWiBWIWBWMWlKJM'Jl*'**?""-"'

• l Use a scatterplotandits line of fit to
determine ifa positive relationship a negative
relationship or no relationship exists between
two sets of data and then use them to make
predict] ona

EXPECTATION C Use conjectures to formulate new questions and plan new studies to answer them
^fe^^i^toM

1 Formulate a hypothesis and then design and
carry out an experiment to test iL
2 Formulate new areasof investigation based
on the results ofprioT expenmente

STANDARD IV Understand andapply basic concepts of probability v
<

EXPECTATION A Understand and use appropriate terminology to describe complementary and mutually
, exclusive events .,. /^ . "* "

1 Identify anddescnbe complementaryr ' ^
events

1 Identify anddescnbe mutually exclusive
events

j

i i,

* '
~Ji

1 -ol. ' *1< J '
T

_»

r

*. •

•4* ' 1 v '

' *, J i
^ r

f
i

t

t

i 1 '
-

_, A s
Y

J ? , r ; •>
;

1

t ** / \ , V
I -s

* —•

i

< 1 * tr
>
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EXPECTATION B Use proportionality and abasic understanding of probability to make and test conjectures
about the resultsof experiments and simulations

Hji^'fflM'Mk.^ imtiWmUUJW*
1 Create asamplespace for one or two-stage
events and represent it in the form ofa list,
chart, picture, or treediagram

*2 From agiven sample space determine, and
interpret the probability ofan event.

1 Investigate anddescnbe thedifference
between theprobability of an eventfound
through simulation and the theoretical
probability of that same event

1 Make inferences and convincing arguments
based onanalysis of theoretical or
expenmental probability

EXPECTATION C Compute probabilities for simple compound events, using such methods as organized lists, tree
diagrams, and areamodels

1 Makingatreediagram orusingmodels,
determine the number ofposstble outcomes in
two-stage events

1 Using thefundamental counung pnnciple or
other techniques determine thenumber of
possibleoutcomes ma multistage event
*2 Compute the probability of two
independent events '^

1 t

h jp»,
>4*0,

j= \

*1 Compute theprobability of two dependent
events '
2 Determine the odds ofa given event

i
^ i

'1

V .
J I

~\2< j :^.i
v&

^ I

s v v4 •<*

Wi-5 ^ i"

v ^ J
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Grades 9-12

Mathematics for All Students

t,. ^ jftvy ,*-",~e *
CONTENTSTANDARDS^, -t*^f^**^->r>t

__rc____KJB__9E~3___

As the above model reflects. Principles describe pafeatures «'W£%^^
the foundation for Content Standards and Process Standard* Process Standards qutline the ^•™°g'J^t ^nSrSsstudents attain the mathematicalknowled^ skills, and conceptual understandings^ forthnn the Content Standards

•"•i1-
«..-
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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 students to
accomplish thefoil owing

Reasoning and ProofStandard
Instructional programsfrom
prekindergarten through grade 12
should enable all students to
accomplish thefollowing

Communication Standard
Instructional programs from
prekindergarten through grade 12
should enable all students to
accomplish the following

Connections Standard

Instructional programs from
prekindergarten through grade12
should enable all students to
accomplish the following

Representation Standard
Instructional programs from
prekindergarten through grade12
should enable all students to
accomplish the following

build new mathematical knowledge through problem solving
solve problems that arise in m_tLemJa^lQ^jnLO^_9on-t '̂̂ ^^,»^J«~.»«^
a?ply aritdlpTaVanety of appropnate strategies to solve problems and
monitor and reflect on the process of mathematical problem solving

t

recognize reasoning and proof as fundamental aspects of mathematics
makeand investigate mathematical conjectures
develop and evaluate mathematical arguments and proofs and
select and use various types of reasoning and methods of proof ___

i l

organize and consolidate their mathematical thinking through communication
communicate their mathematical thinking coherenUy and clearly to peers, teachers

analvWand evaluate the mathematical thinking and strategies of others and
use the language of mathematics to express mathematical Ideas precisely __

recognize and use connections among mathematical ideas #••
V understand how mattTemabcai ideas interconnect and build on one another to^

'produce a coherent whole' and ' * l* , „ i4Cv4JLs'
, recognize and apply mathematics in contexts mnslde of mathematics * »__

k^

.' aeate and use representations to organize record and commuhlcate mathematlcaJ
1 Ideas >-***- ' '\ select, apply anef transit among mathematical representationsJp wjh* problems

_|_i _.j*"* ^» ^ i u ^ ' * ^*r" *"

. use representatiorfs to model and interpret physical!sodaf and rrjathernaUter \
' phenomena ^"R *' 1 --- -

u\.

1 f
is '

)

1

j

t >

r
f jT I

* V i
. Ill \ ••

k,

,'C

*#>*\ **k* ?
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Standard

Expectation

Grades 9-12 Number and Operations

TJhderstantfnumbersr ways"ofrepresenting nurabersn^Urtfbnshrps among
numbers, and number systems

Develop adeeper understanding ofvery large and very small numbers and ofvarious
representations of thera

1 Read, wnte, and represent very large andvery small numbers in avanety offorms including exponential and radical __i

EXPECTATION B Compare and contrast the properties ofnumbers and number systems, including the rational
and real numbers, and understand complex numbers as solutions to quadratic equations that
do not have real solutions '

1 identify the kinds ofequations that can and cannot be solved in each subset ofthe complex number system

EXPECTATION C Understand vectors and matrices as systems that have some of the properties of the real
number system" " * * & >" .

1Use vectors to represent situations that involve both magnitude and direction, such as force, displacement, velocity, and acceleration.
2 Idenbfy and use properties related to operations with matrices to lustify the steps in solving problems that anse from applications

EXPECTATION D, Use number-theory arguments to Justify relationships Involving w^ole numbers
1Use the commutative, associanvB distnbutive, equality and identity properties to justify the steps in solvipg equations and inequalities

M iii

*2 Use symbolic representation reasoning, arid proofto verify stat—lento about mrmbers
t ISO- ,V1

«. A ." \ IS I
; .. J" i

* I" \ i -

i Jr, >' t

' -v. ' <Y *•

J J,

I >
) *

U

',»
•<H

t>

iV i.A <* I .

$ > A *< *>,' l

..Xl^ -
' * A,f ^ ,"* , J ^f VU%f> " "V <i\ _>^ry«T-V <- >•>•*_

11 J-



73
m
o
o
CO
o

CD
-t-

co
ro
o

<b
o
CO

STANDARD II Understand meanings ofoperations and how they relate to one another

EXPECTATION v" A" JJudge the effects orsucfi'operatlons aTnTultipircatlonrdfvislonrand computing powers anT"
roots on the magnitudes of quantities

*1 Recognize andjustify the relattonship between the magnitude ofanumber and the application ofspecific anthmetic operations

EXPECTATION B Develop an understanding of properties of, and representations for, the addition and
multiplicationof vectorsand matrices

*1 Organize data and perform operations ofaddition, subtraction and scalar multiplication to solve problems using mamcos

r

EXPECTATION C Develop an understanding of permutations and combinations as counting techniques

1 Determine the relationship between counting when order matters and when order does notmatter

STANDARD III Compute fluently and makereasonable estimates.

j* *r
EXPECTATION A Develop fluency In operations with real numbers,' vectors, and matrices, using mental <

computation or paper-and-pencil calculations for simple cases and technology for more
complicated cases ' ' < ^^

1Given aproblem situation, determine whether to use arough estimate, an approximation, or an exact answer Select asuitable method of
computing from techniques such as the use ofmental mathematics, paper and pencil computahons, calculators, and computers <

EXPECTATION. B Judge the reasonableness ofnumerical computations and their results

*1 Explain why asolution is mathematically reasonable using supporting data. £ s J1-

^ ' t %
I •*• "" I t 1

i * <• I S"
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Grades 9-12 Algebra

Sand-held graphing calculators are required as part of instruction and assMgman LStudentsshould -use a.var4ety.af~. - •
representations (concrete, numerical, algorithmic, graphical), tools (matrices, data),and technology to model mathematical
situations insolving meaningful problems Technology Includes, but Isnot limited to,powerful and accessible hand-held
calculators as well as computers with graphing capabilities

STANDARD I Understand patterns, relations, and functions

EXPECTATION A Generalize patterns using explicitly defined and recursively defined functions.

*I Interpretandmake inferencesfrom explicitand recursive functional relationships

•2 Descnbe independent and dependent quantities in functional relationships

*3 Use patterns to generate the laws of exponentsand apply them in problem-solvingsituations

EXPECTATION B Understand relations and functions and select, convert flexibly among, and use various
representations for them ', ^ ck ,. l" v \

*1 Gatherandrecorddata,or use datasets, to determine functional (systematic) relationships between quantities^ ~*rr

*2 Represent relationships among quantjaes usmg concrete models tables graphs diagrams, verbal descriptions equaflons, and. inequalities
including representationsinvolving computer algebrasystems, spreadsheets, and graphing calculators - ~

*3 Interpret situations in terms ofgivengraphsandcreate situations thatfitgivengraphs

•J >

nC> JK\i
r„^t ~?> , ^

>,p\
*«

(wv V f y^
${S<\\ „ •>*, p -. u

» st

V«

r# y • 1 '•

< <

"A.< (

I J'
•> h iSj.

*T YV>- ,, <
I *- *

>* ; _,

/' >( **
* V*!^'

*•„ »

•*• ^/ yj
K.

^ <" r *
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Expectation Analyze functions of one variable by Investigating rates ofchange, Intercepts, zeros,
asymptotes, and local and global behavior _^____________

•1 Relate the solutions) ofquadratic equations to the root(s) ofthe quadratic functions
*2 Determine domain and range restrictions for linear and quadratic funcbons, given the constraints of the problem
*3 Analyze graphs ofquadrabc functions and wnte conclusions for problem situations

Expectation

EXPECTATION

D Understand and perform transformations such as arithmetically combining, composing, and
inverting commonly used functions, using technology to perform swch operations on more
complicated symbolic expressionsi v

E Understand and compare the properties ofclasses of functions, Including exponential,
polynomial, rational, logarithmic, and periodic functions

•1 Identify and sketch the general forms oflinear (y - x) and quadratic (y =x*) parent functions
•2 Determine reasonable domain and range values for avanety ofsituations.

3

♦3 Relate direct vanation to linear functions and solve problems involving proportional changej iv.«au> —usvv «oi»uv" —^ »»_•—» «•—"t— j „. . - i —

•4 With and without using agraphing calculator, investigate, descnbe, and predict the effects ofchanging the slope and the ^intercept in applied^
situations«Wrandwimoutusingagraphingc-c-atorinv-Ugate,descn^
and dilations onlinear and quadrabc functions __!_: ' ————s———~
rc"jgs.^^_#.ii*»^,^'T-'ii,i-'>^and dilations on exponential, polynomial, rabonal logarithmic, andpenodic functions _

I

•f *-<*.

X^s**^

i

'v (III ^u _,

1

i /v. "-

c "»
*
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EXPECTATION F interpret representations of functions of two variables ^
1Recognize that real world phenomena can be modeled by specific functions (e g, populabon growth can be modeledby exponential functions, I
penodtcity can bemodetedby trigonometric functions}

STANDARD

EXPECTATION

II Represent and analyze mathematical situations and structures using algebraic
symbols

A Understand the meaning ofequivalent forms ofexpressions, equations, Inequalities, and
relations ^

*1 Findspecific funcbonvaluesandevaluate expressions

*2 Simplify polynomial expressions and perform polynomial anthmetic
3Represent functions in algebraic, tabular graphical, and verbal forms using paper and pencil, graphing calculators, computer algebra, and
spreadsheet technologies

Expectation B Write equivalent forms of equations, inequalities, and systems orequations and solve them with
fluency—mentally or with paper and pencil in simple cases and using technology In all cases

*1 Transform and solve equations and inequalities, factoring as necessary in problem situabonS*
*2 Solve systems oflinear equabons using concrete models graphs tables and algebraic methods
*3 Select amethod for solving linear equabons and inequalities and then solve the equations and inequalities
»4 Solve quadrabc equations using concrete models tobies graphs, and algebraic methods that include factoring, the quadratic formula, and
computer algebra systems, spreadsheets, and graphing calculators ___ .

J f ><•'
4"- > -
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EXPECTATION C Use symbolic algebra to represent and explain mathematical relationships

•1 Look for patterns and represent generalizations algebraically ingiven situations

*2 Use symbols torepresent unknowns and variables

p^r /,_._»» __-..v« ~1*_W ^*VjgjJ**J

EXPECTATION D Use avariety of symbolic representations including recursive and parametric equations, for
functions and relations

•1Translate among and use algebraic, tabular, graphical, or verbal descnptions of linear funcbons using computer algebra systems, spreadsheets
andgraphing calculatorsanu grapm ng wu^mature

2 Translate among and use algebraic, tabular, graphical, or verbal descnptions ofquadratic rational, exponential and other functions using
computer algebra systems, spreadsheets and graphing calculators
3 Translate among and use algebraic tabular graphical or verbal descnptions ofrecursive and parametnc equations or functions,
using computer algebra systems, spreadsheets, and graphing calculators , ___ .

Expectation E Judge the meaning, utility, and reasonableness of the results of symbol manipulations, Including
those carried out bytechnology _______

•I Interpret solubons and determine the reasonableness ofsolutions to linear equations and inequalities
*2 Interpret solutions and determine trwreasonableness ofsolutions to systems oflinear equations ^ w

if \ t

I

I •<•
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Standard

Expectation

m Use mathematical models to represent and understand quantitative relationships

A Identify essentlarquantffative relationships In aslruation'and deferable the class or classes or
functions that might model the relationships. '

*1 Determine whether ornot given situabons can be represented bylinear functions
*2 Analyze situations involving linear ftincbons and formulate linear equations or inequalities to solve problems
3 Determine whether ornotgiven situations can be represented bynonlinear funcbons

4 Analyze situations involving nonlinear functions and formulate nonlinear equabons or inequalities to solve problems

Expectation B Use symbolic expressions, Including iterative and recursive, forms, to represent relationships
arising from various contests

*1 Descnbe functional relationships forgiven problem situabons and wnte equabons,"inequalities, and recursive relations to answer questions
ansing from the situations

♦2 Graph and wnte equations oflines given charactensbes such as two points, apoint andaslope, or aslope and^intercept.
3 Analyze data andrepresent situations involving inverse vanation using concrete models, tables, graphs, ot algebraic methods as well as
computer algebra systems, spreadsheets, and graphing calculators ' * 'WHiputPI M^wmajpgwnw, py*vw^i'*v»jj^^j^j^^aM^^^^^^^^__,^M,,._^M^_-^____^____" „ . — , ,

4 Analyze date and represent situations involving exponential growth and decay using concrete models, tobies graphs, or algebraic methods as
wellascomputer algebra systems, spreadsheets, and graphing cal dilators ' "

' /

EXPECTATION C Draw reasonable conclusions about asituation being modeled s ,',\

1Venty and explain the conclusion based on the data and the processes used/
2 Demonstrate thatno solutionor multiple solutionsmay exist

J

/.I! ^ ,J J, : i
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Standard

expectation

IV Analyze change in various contexts

A *Approximate and uitJrTr^aT^ofchangVfVom graphical and numerical data.
1 Intereretrates of change as they apply to phenomena such as mflabon, spread ofdisease, ponulabon growth, tox brackets, ai*jg__on_
2 Analyze graphical date gathered by technical equipment including combinations ofgraphs penodic phenomena, and rates ofchange
3 Determine changes in slope relative to the changes in the independent vanable -

'* ,',">^
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Grades 9-12 Geometry
t

Trteuse of geometryeoftwa^^^^geometry, especially in the exploration of multiple geometric relationships and the resulting analyses and proofs

Standard

expectation

I Analyze characteristics and properties of two- and three-dimensional geometric
shapes and develop mathematical arguments about geometric relationships

A Analyze pi operties and determine attributes of two; and three-dimensional objects
1 Use numenc and geometnc patterns to make generalizations about

a geometnc properties including properties ofpolygons
b rabos insimilar figures andsolids, and
c anglerelationships in polygons andcircles

2 Analyze ratios of similar figures and analyze the properties ofcircles, polygons, and their angle relationships
3 Examine and classify the cross sections ofthTee-dimensional objects

<• i

EXPECTATION " B Explore relationships (including congruence and slrnllartty) among classes of two- and tbree-
C dimensional geometric objects, make and test conjectures about them, and solve problems -

^ , _ involving them v^ / 4"^ '""'__- "

1 Identify, descnbe, and defend congruence and sumlanty between shapes
2 Solve problems involving similar figures using proportion

3 Justify conjectures about geometric figures.using similarity and transformations
4 Determine the resulting change in the area and volume ofa figure when" one or more dimensions are changed.
5 Make generalizations about geometnc properties ofsolids

**f * -V'
* ,1'

i V

/*
-1 <

i. -
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EXPECTATION C Establish thevalidity ofgeometric conjectures using deduction, prove theorems, andcritique
arguments made by others

1 Verify conjectures about angles, rmes" polygons arcTfcf and three-dhnenslonar figures, choosing from avanety ofapproaches such as
coordinate, transformanonal, oraxiomatic ' ^ ___
2 Construct and judge validity ofa logical argument consisting ofasetofpremises andaconclusion

3 Use logical reasoning todraw conclusions about geometnc figures from given assumptions

EXPECTATION D Use trigonometric relationships todetermine lengths and angle measures

Calculators will be used to solveproblems andfind decimalapproximationsforthe solutionsforboth ofthefollowmg

1 Explore concepts and applications oftiigonometry bysolving applied problems using nght triangle trigonometry

2 Solve applied problems usingthelawof sinesandlawof cosines

Standard

Expectation

II Specify locations anddescnbe spatial relationships using coordinate geometry
and other representational systems

j + >. f, f / - ~\ - « ' >' •* *r V
A UseCartesian coordinates and other coordinate systems, such as navigational, polar, or

spherical systems, to analyze geometric situations
i

1 Draw a pairofperpendicular vectors to finda distance graphically <. i

2 Solveapphedproblems usingscalemodeling ~. „-. ' -1 !

3 Develop anduse formulas including distance andmidpoint,

$'

\- t.' ii,
I -. ^

tt„. V \
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EXPECTATION B Investigate conjectures and solve problems Involving two- and three-dimensional objects
represented with Cartesian coordinates

1Otvtn two ordered pats, find the distance between them, locate OVmidpoint of the segment, and determine the slope of the line that contains
them

2Descnbe geomemc relationships using slopes and equations of rows including parallel lines, perpendicular lines, and special segmente of
tnangl es and other polygons __—

3 Given geometnc figures ublize acoordinate system to identify and vusbfy conjectures

i .,

STANDARD m Apply transformations and use symraetry to analyze mathematical situations
r

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 asystem ofvectors or using matrix addition
2 Plot coordinates for translations and descnbe the vertical andhorizontal, transformational vector®

EXPECTATION B Use various represen rations to help understand the effects of simple transformations and their
^ compositions , ^,-r , j/ ' ^ .'

1 Translate reflect, rotate, anddilate figures on the plane u

2 Analyze the symmetry ofobjects using the language of transformations,, >&£

J.V

I r1 j
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STANDARD IV Use visualization, spatial reasoning, and geometric modeling to solve problems

EXPECTATION -A Draw anct'cbnStr'uct rfepVeseritattons oftwcP and thre£dlme"nsIonaJ gwraeplc oBJecB using a
variety of tools1;

1 Represent athree-dimerisional object intwo dimensions using graph or dot paper
2 Construct a three-dimensional object using a two-dimensional diagram such as abluepnnt orpattern
3 Use constructions with straight-edge and compass paper folding, and dynamic, interactive geometry software to explore attnbutes ofgeometnc
figures and make conjectures aboutgeometnc relationships

EXPECTATION B Visualize three-dimensional objects and spaces from dlfferen t perspectives and analyze their
cross sections. _ '

"1 Use top, front, side, and comer views of three-dimensional obiects to create accurate and complete representations and solve problems 1

EXPECTATION C Use vertex-edge graphs to model and solve problems
1Using digraphs or vertex-edge graphs, find optimal solutions to problems involving paths, networks, or relationships ampng afinite number of
objects l ' J '"** \ " •• t _, i-—• ——;

EXPECTATION D Use'geonie-'16 modeb to gain Insights into and answer questions about related areas of,
mathematics ahd other disciplines * ' , " lv *5 '

1 Select an appropnate representation (concrete pictonal. graphical verbal ot symbolic) to solve aproblem
2 Represent geometnc relationships and solve problems using dynamic interactive geometry software

f-'IN- 11 '
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Expectation Use geometric ideas to solve problems In, and gain insights Into, other disciplines and other
areas of interest such as art and architecture

r * ^IC_ . **«*«•« f >--f i\ • \ I?"* I- !*"* -~—r
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Grades 9-12 Measurement
4

Measurement tools must include electronic devices aswellas tcaditional measurement took. E__pla»-f-basic tecb-otogtee-
that might be used are calculator-based laboratories (CBLs), calculator based rangers (CBRs), the Global Positioning System
(GPS), digital micrometers, and Infrareddistance measurers

STANDARD I Understand measurable attributes ofobjects and the units, systems, and processes
of measurement c \

, i A V ( <*

EXPECTATION A Make decisions about units, scales, and viewing windows that are appropriate for problem
situations involving measurement

1 Make judgments about the appropriateness ofunits ofmeasure and scales within asystem and between systems

STANDARD II Apply appropriate techniques, tools, and formulas to determine measurements

EXPECTATION A Analyze precision, accuracy, and approximate error In measurement situations

r I' I.

EXPECTATION B Untrerstand^and use formulas for, the area, surface area, and volume of geometric figures,
Including cones, spheres, and cylinder

1 Useformulas forsurface area andvolume of three-_roensional objects tosolve practical problems

If

' „>'
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EXPECTATION C Apply informal concepts of successive approximation, upper and lower bounds, and limit in
measurement situations ''' >

I Use linear measurements to estimate lengths ofcurves
r^^.i~« "—•*--*•""»* ^•'"-'i'T

JB! W ') ' ' ' '

2 Use polygons to estimate areas of curved regions

3 Use boxesot spheres toestimate thevolume of curved solids

EXPECTATION D Use unit analysis to check measurement computations

*1 Use unit analysis to check measurement computations __

1 A "-
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Grades 9-12 Data Analysis and Probability

Data resources from the Internet, statistical software,and graphing _ku_tor_wit_ statistical features are ____-.to the
Instruction and assessment of data analysisand probability J

standard

Expectation

I Formulate questions that can be addressed with data and collect, organize, and
display relevant data toanswer them

A Understand the differences among various kinds ofstudies and which types orinferences can
legitimately bedrawn from each

1 Distinguish among surveys, observational studies, and controlled experiments and evaluate the quality ofgdT
2 Evaluate the legitimacy ofconclusions about (he population based on the samplefsl studied _

Expectation B Know the characteristics ofwell-designed studies, including the role ofrandomization in
surveys and experiments

1Idenbfy two or more expenmental treatments (or conditions) to be compared and the sources ofvanation to be controlled,,
2 Compare the responses ofagroup that gets treatment with those ofacontrol group that does not. \
3 Given aproblemisituabon, descnbe the basic pnnaples of expenmental design (control, randomization, and rephcaOon) a

,, ., ' _._„ i..„.» ~i.>»v.T/<nn/.iiici/:.ni! H—am o—ihocftdffn randomization and control4 Given aproblem situation, evaluate whether conclusions drawn are based on randomizabon and control

EXPECTATION C Understand the meaning of measurement data and categorical data, ofunivariate and blvarlate
data, and ofthe term variable , ^^

1 Given a problem situation, identify vanables ascategoncal ormeasurement
<s —. _i _ * — j.-«.-.~-..-tn i»*i_-**<n tru-1<-—*>nf1—'tt/mmlanafnTV anc
^ VITvn <*• yivvivm wt»i_»*>*^»-j »-i—• »»—___________^___________m—•ww»_w^—•»—>»_»-~"~M~~"~~'~'~~~^~~~''' ' - .

2 Given aproblem situation, distinguish between independent/explanatory and dependent/response vanables

I „• I

3
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EXPECTATION D Understand histograms, parallel box plots, and scatierplots and use them to display data
1 Represent, display, and interpret data using scatterplols bar graphs stem-and leafplots j^djioxjar^wh^^ __
representarjQT-t oh gtaphtng calculatora andcxmWerr-~ ~ '•*• •* •-•—i-*-
2 Display univanate data inproblem situations with parallel box plots, histograms, or stem-and leafplots

EXPECTATION E Compute basic statistics and understand the distinction between astatistic and a parameter

1 Given a problem situation, identify each vanable asa stabsbc or a parameter
2 Calculate measures of center and spread for univanate statistics

3 Determine positive, negative, orno correlation between bivariate statistics

STANDARD

Expectation

II Select and use appropriate statistical methods toanalyze data.

A For univariate measurement data, be able todisplay the distribution, describe its shape, and
select and calculate summary statistics

1 Given aproblem situation, selea the appropnate display and describe the distnbution's overall shape and charactenstics
_^^_^_————•—f—^"^—"^—IM~~~'*~"*Mt''~~~*~~~~~^^~^^ • -« ' ' ** •• -*- J -.M-. —__1*_4_:S1 if* mm1r*\* l^ll.t**'2 Based on the shape ofthe distnbution, determine how the measures ofcenter and spread are related to each other

Expectation B Forbivariate measurement data, beable todisplay a scatterplot, describe itsshape, and
determine regression coefficients, regression equations, and correlation coefficients using
technological tools J* * ' i > t

1 Interpret the value ofthe correlation coefficient as itpertains to the relationship between the two vanables
♦2 Wnte alinear equation that fits adata set, check the model for goodness offit, and make predictions using the model

l J

3

^ I
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EXPECTATION^ C Display and discuss bivariate data where at least one variable Is categorical
1Given aproblem situation with one vanable as categoncal and the other as n^ren_H,«™JP™ *•^^^^^S&r-^^-- |«~
—in—rate drstfay for the me_TrreTneirtVarlaMdrahd rJf-<rcotichisions from mose^c^npariSoT-f ____

1Nrf-*- J*

1

EXPECTATION , D Recognize how linear transformations of univariate data affect shape, center, and spread
1 Descnbe the effect oftransformations ofdata onmeasures ofcentral tendency and vanabihty

I I ' ' -- • ~ •'•' " ~* ———• I Ml II- I I'l " • "• -I——————~"

2 Descnbe theeffectof transformations of dataon theshapeofthe data s distnotttioT.

EXPECTATION E Identify trends in bivariate data and find functions that model the data or transform the data
' ' v so that they can be modeled v i ^°> v, ^

1 Draw a lme-of-best-fitot a curve-of best-fit for a scatterplot

2 Determine the function that models the data best

STANDARD m Develop and evaluate inferences and predictions that are based on data

EXPECTATION A Use simulations to explore the variability of sample statistics from aknown population and to
construct sampling distributions #. ,,

1 Conduct simulations to collect random sample statistics and examine the vanabihty ofthem from aknown population
2 Conduct simulations to construct sampling distributions

t 1

t
ii.1 A

t'1 > "1 *
* sit
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EXPECTATION B Understand how sample statistics reflect the values of population parameters and use sampling
,-* distributions asthebasis for informal inference ' ,

____: - —~=—-' —'-—"—'—s-~———'" \" "
1UsevthTr^oytirsl>rthTfTolm^ " *"
2 Examine sampling dismbutions 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 validity ofconclusions

1Given apublished report basedon data, determine the design of the study, the appropnateness of the date analysis, and (he validity of the
conclusions i _______——————
2 Given apublished report based on data, interpret the results

EXPECTATION D Understand bow basic statistical techniques are used to monitor process characteristics In the
workplace ___

1 Apply confidence intervals and margins oferror to workplace processes
2 Interpret the results ofhypothesis testing for a single proportion ormean

STANDARD IV Understand and apply basic'concepts of probability
i 1 . Itl *I p<

EXPECTATION A Understand the concepts ofsample space and probability distribution and construct sample
j i spaces and d-Mbutions in simple cases *-' t ' (

1 Describe all possible outcomes ofan event containing afinite number ofoutcomes / i

2 Determine asample space for selected expenments and represent itin the form ofa list, chart, picture or tree diagram,' *

tf-

4 r<*
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EXPECTATION B Use simulations to construct empirical probability distributions and Interpret the results in the
context of an applied problem ,

' l Usesimulations toconstruct empincat probability —srnVutions
—;—-iV!."»' i'w;, -—>• ''

2 Interpret theresults inthe context ofanapplied problem

EXPECTATION C Compute and interpret the expected value of random variables in simple cases
"*" •••"•' ' ""' - - - -

EXPECTATION D Understand theconcepts ofconditional probability and independent events

1 Identify mutually exclusive, joint, andindependent events

2 Recognize andcompute conditional probability

EXPECTATION E, Understand how to compute tiie probability ofa compound eyent
; .-,•«•« - , >|* •* i~i it'.1

1 Empmcally and theoretically calculate the probabilities ofa compoundevent y x* r\r ""* <"'
.5

I

' \

, (

yrf ••<u.,tji»«»»'

1Given aproblem situabon, delineate the sample space and conduct simulabons to calculate the expected value of the random vanables |
2 Given aproblem situation, interpret the expected value ofthe random vanables 1



Glossary of Mathematical Terms
i

algorithm Aspecific set of uistrucUons for carr^in^out ajwocedure or solving^aprobl^^^^^^^^^,^^,,,,.^.^^,..^ ,

array Marr_gement(„u_yrectang_ar)ofobicc_orniirr_crs

benchmarks Important units used as areferent for estimation Benchmark numbers for fractions could be 0,1/2,1,1 1/2, and so
forth Benchmarks for measurements could be multiples ofstandard units Benchmarks for whole numbers could be multiples of
10,100,1000, and so forth

box plot (or box-and-whlsker plot) Displays aset of data with arectangular box extending from the lower quartile to the upper
quarule of the data and two lines extending from the ends of the box to the extreme values ofthe data.^

73 composing/decomposing anumber Astrategy used to reinforce number sense Involves conceptualizing anumber as being made up
m of two or more parts putting the parte together to make anumber is composing anumber; breaking anumber into two ormore
§ parts is decomposing the number

compute fluently Use efficient and accurate methods for computing

edge A line segment where two faces ofa polyhedron meet * '

faces The flat polygonal regions ofapolyhedroni " •,

histogram Aspecial type ofbar graph that displays the frequency ofdata as rectangles with areas proportionate to the corresponding
frequencies Each bar has the same width The width of the bar represents arange ofvalues along the honzontal axis

Inverse relationship between operations. The inverse of amathematical operation undoes the operation For example, subtraction
undoes addition ' ,

line graph In aline graph, points representing two related pieces of data are plotted and then connected by alme.
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student Ys testscores second quarter

modeb Concrete, pictonal,symbolic, verbal, and algonthrmc representations

nets A two-dimensional fold up modelof a polyhedron *

networks Agraph or directed graph together with afunction that assigns apositive real number to each edge
2

perfect square The product ofan mteger multiplied by itself For example, 4is aperfect square because 2x2- 4,9 is aperfect
square because 3x3 = 9

polygon Aclosed plane figure with nsides The sides ofa polygon are Une segments

polygonal regions Flat surfaces enclosed by polygons.

polyhedron Aclosed three-dirncnsional object whose surfaces are formed by polygonal regions (e g, pnsm, pyramid, octahedron)

130'

^ 1 v'



Algebra 1,

In Algebra 1, students build upon the mathemaucal understandings that are addressed in prekindergarten through the eighth grade
Students will "" i ,

quantities, "' >
• use funcbons to represent and model problem situations as well as to analyze and interpret relaUonships,
• setripeq_uo_mawideraTu3eof_tu_ortfand
. use problem solving, representation, reasoning and proof, language and commurucaUon, and connections both within and outside

mathematics

In Algebra 1, hand held graphing calculators are required as part of instrucuon and assessment Students should use avanety of
representations (concrete, numencal, _gonth_c, graphical), tools (matnees, data), and technologies to model rrathwratical situations
to solve meaningful problems The technologies include, but are not limited to, powerful and accessible hand held calculators as well

73 as computers withgraphing capabilities
m

O
o

o A Relationships
^ 1 Descnbe independent and dependent quantities in functional relaUonships
cn 2 Gather and record data oruse data sets to detenmne functional (systematic) rel_or_kps between quantities

3 Descnbe functional relationships for given problem situations and wnte equator,; inequalities, and recursive relations to
answer questions ansmg fromthesUuaUons

4 Represent relaUonships among quantities usmg concrete models, tables, graphs, diagrams, verbal descnptions, cquauons,
and inequalities including reprcscntaUons involving computer algebra systems, spreadsheets, and graphing calculators

5 Make judgments about units ofmeasure and scales within asystem and between systems
6 Interpret and make inferences from explicit and recursive functional relaUonships.

B Linear andQuadraUc FuncUons andData Representations
1 Idenbfy and sketch the general forms of linear (y - x) and quadratic (y - x )parent funcuons
2 For avanety of situations, identify and determine reasonable domain and range values for given situations
3 Interpret situaUons in terms ofgiven graphs or create stuaUons that fit given graphs
4 Represent, display, and interpret data using scatierplots, bar graphs, stem and leaf plots, and box-and-whiskers diagrams,

mcludmg representations ongraphing calculators and computers
5 Wnte ahnear equauon that fits adata set, check the model for "goodness of fit, and make predictions usmg the model

i2 * , \ ,
O) < <- ,
ro i '
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Algebra 1

C Generalizations, Algebraic Symbols, and Matnces > \ >
1 Read, wnte, and represent very large and very small numbers ma vanety of forms mcludmg exponential (
2 Ujg UTt4 a^ya&,lQ checkaffaatgcgptt^iriputanttn^ ~ ?-*i*w *• ^w^****-****- - -
3 Given situations, determine patterns and represent generalizations algebraically f f
4 Use symbolic representation, reasoning, and prooftbvenfy statements about numbers <• «
5 Recognize and justify the relationship between the magnitude ofanumber and the application of specific operations
6 Identify and use properties related to operations with matnces^addiUon, subtraction, and scalar multiplication) to solve

applied problems >
D Algebraic Expressions in Problem Solving Situations *

1 Find specific function values and evaluate expressions <• ,
2 Sirnphfy polynomial expressions and rwrform polynona_ anthmetic ,
3 Transform and solve equations and mequakties, factoring as necessary inproblem atiiations
4 Given aproblem situation, determine whether to use arough estimate, an approximation, or an exact answer Select a

ffj suitable method of computing from techniques such as the use of mental mathemahes, paper-and-pencil combinations,
O calculators, and computers

5 Use supporting data to explain wny asolution ismathematically reasonable
6 Use thecommutative, associative, and distributive properties to amplify algebraic expressions

o
CO
o
-si

— II Linear Functions

A Representations ' V'-A " >
1 Detenr_ne whether ornotgiven situations can berepresented bylmear functions. * ' * jfc
2 Based on the constraints ofAe problem, determme the domain and range values for linear functions.
3 Translate among and use algebraic, pabular, graphical, o; verbal descnptions of hnear functions usmg computer algebra

systems, spreadsheets, and graphing calculators. - ^ ., , <• „
B1 Interpretations . k 9 ' " "*> ' s. -

1 Develop the concept ofslope as rate of change and drtexmmc slope from graphs, tables, and algebraic representations
2 Interpret the meaning of slope and intercepts in atuations using data, symbohc representations, or graphs. »
3 With and without using agraphing calculator, investigate1, descnbe, and predict the effects of changes in mand bon the

graph ofy-mx +b < V '
4 Graph and wnte equations oflines given charactenstics such as two points, apoint and aslope, or aslope and yintercept
5 Determme the intercepts ofhnear functions from graphs, tables, and algebraic representations ir

« ' > ' r *
o " • ' I . ' " * * ' I ' AI 1< r
A ' ' « < V» * -' , ~» < > K
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'Algebra 1 / >

6 With and without using'agraphing calculator, interpret and predict the effects of changing slope and ymtercept in apphed
situations

Relate <^r
C Equations andInequalities ,

1 Analyze situations involving hnear funcuons and formulate hnear equations or inequalities to solve problems
2 bivesugate methods for'solving linear equations and mequahues usmg concrete models, graphs, and the properties ot

equality, select amethod and solve the equations and inequalities. ,
3 Use the wmrautauve, associative, distnbuuve, equality, and identity properties to justify the steps in solving equations and

inequalities .
4 Using concrete models for given, contexts, interpret and determine the reasonableness of solutions to hnear equations and

inequalities
D Systemsof LinearEquations

1 Analyze situations and formulate systems ofhnear equations to solve problems 4
^ 2 Solve systems of linear equations using concrete models, graphs, tables, and algebraic methods including computer algebra
—, systems, spreadsheets, and graphing calculators
O 3 For erven contexts, interpret and determine the reasonableness ofsolutions to systems oflinear equations
W
O
_ III Quadratic and Other Functions
~ v

A Quadratic Functions
1 Given mcconstiairitsofthc problem, determme the domain and range values for quadratic functions
2 With and without using agraphing calculator, investigate, descnbe, and predict the effects ofchanges in the coefficient a

on the graph ofy=ax2 r '/ -.*,,.*.
3 With and without usmg agraphing calculator, investigate, descnbe, and predict the effects of changes in the constant con

the graph ofy=ix2 +c ' • ' ", ,,
4 For problem situations, analyze graphs ofquadratic functions and draw conclusions
5 Solve quadratic equations usmg concrete models, tables, graphs, and algebraic methods that include factoring and using the

quadratic formula as well as computer algebra systems, spreadsheets, and graphing calculators
6 Relate the solutions ofquadratic equations tothe roots oftheir functions

7 Relate (hrecj.v^ijgnj^^ l( „ , wrW_,^^-^ «--
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Algebra 1 •>'

B OtiicrFunctions \ J v , ' ,, •
1 Use patterns to generate the laws ofexponents and apply the laws ofexponents in problem solving atuations
2, Analy*? $^-Wt rcp*Wjgftatow^^ w*» -*"*18' -^ «n*hs' <*****«-«

methods as wdl as computer algebra systems, spreadsheets, and graphing calculators
3 Analyze data and represent situations involvmg exponential growth and decay usmg concrete models, tables, graphs, or

algebraic methods as well as computer algebra systems, spreadsheets, and graphing calculators. ^
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> Algebra I

I Understanding Functions

Each of the standards in this section applies to all types of functions studied in thus course Oiw^ji-^ „«<»!> ^J^V?1"*'

A. Properties of Functions „w \H , ,
1 Identify the matliemati^at domjims and range* of functions for avanety ofsituations both from graphical, tabular, and

algebraic ^presentations,", , "' \ < \
2 Determine reasonable domain andrange values for givenproblem situations
3 Collect data indrccoid results, organize the data, make scattciplots, fit the curves to. (he appropnate parent function using

graphing calcul-tor technology and computer software
4 Recognize that real world ph_omenon can be modeled by specific functions, make predictions, dec_oi_ and utucal

judgments using the model Graphing calculator technology and computer software are to be used for dati organization and
curve fitting V - " ,s

5 Dctcmune changes in slope iclative tothe change inthe independent vanable
B Solving Equations and Inequalities

1 Analyze situation* and formulate systems ofequation- or inequalities in two or more uiiknowi, to solve probkn_
2 Use algebraic methods, graphs, fables, and nxitnces to solve systems ofequations or inequalities, venfy solutions using

computer ilgcbn s}sterns, spreadsheets, and graphing calculator?
* Identify the kinds ofequations tivat can and cannot be solved ineach subset ofthe complex numbei system-
4 Deinonstrate thatnosolution ormultiple solutions mayexut
5 Use computer algebra tyster„/i^re_6lveet>, -l« graphing calculators to solve linear progr?trumng problems
6 Identify and use properties related to operations with rratnees to justify the steps insolving applied pioblerns.

II Algebra and Geometry ' v

A Algebraic and Geometnc Rer/rcscnlations ofFunctions i <* * _ ' «
1 Identify on- sketch graphs ofparent functions, including square root (y - vx), inverse (y - I&), exponential (y - a"), and

absoluto \_ue (y- (x|) functions, v v^ i * ' " ,
2 With and without using a^raphmg calculator, investigate, descnbe, and predict the effects of vertical and honzontal

translations, refleccoiis,'andd_^W"onpaicnf function? 4 f ,
3 Perform the composition of functions '<-'•»'? t x ^ ' *" '
4, Recognize inverse relationships between vanous functions. -*>,,< t < ' r

ft j/

i *
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Algebra 2

B ComeSecuons w
1 Explain each conic section as the intersection ofaplane and cone(s)
2 Hfinhfy -^yrTFT^1"68 fram graphs ofcoruc sections.w«)ww*-»w"^t '"lW '̂i *"• - •*** -«--*♦■•*••- '•»•»'•**•
3 Complete the square to determme the type, shape, and location ofacome section

III Quadratic, Square Root, and Absolute Value Functions * ]
v. V

ATReFese^^-dratic functions malgebraic, tabular, graphical, and verbal forms usmg paper and pencd. graphing
calculators, computer algebra, and spreadsheet technologies

2 Generate aquadratic function from itsroots or itsgraph. v , ,i ,,' ,
3 Use the parent function to sketch graphs and to investigate, descnbe, and predict the effects of changes in a, h, and kon Uie

graphs ofy=-a(x h)2 +kform ofafunction,
—' 4 Use complex numbers to descnbe the solutions ofquadratic equations
K B Quadratic Equations and Inequalities
O 1 Formulate quadratic equations and inequabties tosolve problems
Si! 2 Solve quadratic equations and inequalities including solutions from the complex number system
° 3 Analyze the solutions ofquadratic equations using _scnrrar_n_ and solve quadratic equations usmg the quadratic formula
g 4 Using graphing calculators and computer algebra systems, compare and translate between algebraic and graphical solutions

of quadrabcequations, ( >
C Radical Functions andAbsolute Value Functions '$• _ ' •* ' ' .

1 Represent radical and absolute value functions malgebraic^ tabular, graphical, and verbal forms using paper and pencil,
oraphing cdcd_ors, cornputer algebra, and spreadsheet technologies v«-*v,

2 Solve square root and absolute value equations and inequalities uang graphs, tables, and algebraic methods Venry
solutions usmg graphing calculators, computer algebra systems, and spreadsheets3 Analyze situ_oW modeled by square root and absolute value functions, formulate equations or ^equalities, and solve
problems •> ,, <•
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IV Rational and Exponential Functions

Algebra 2
/1.

i

1 Represent rational functions in algebraic, tabular, graphical, and verbal forms uang paper and pencil, graphing calculators,
computer algebra, and spreadsheet technologies -> >

2 Solve problem atuauons using direct andinverse variation
B Exponential FuncUons '

1 Represent exponential functions in algebraic, tabular, graphical, and verbal forms usmg paper and penal, graphing
calculators, computer algebra, andspreadsheet technologies.

2 Analyze aatiiation modeled by an exponential, function, formulate an equation or mequahty, and solve the problem
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Introduction

To science, pilot of industry, conqueror of disease, multiplier of the harvest,
explorer of the. universe, revealer of nature s laws, eternalguide to*uth

— —<Sawo» EBcry Hal«

L«r1rtfcnmth.do«.oftl-S-rfrU^ W-h-olon DC

Over the past seven years South Carolinian- have worked together to set shared
educational goals and academic Wtd class" standards This work involved thousands of
science educators school board members and legislator. From this process emerged the
South Carolina Science Curriculum Framework ond the Science Academic Achievement
Standard, which describe what all students should know and be able to do in science The
present document South Carolina Science Curriculum Standards is afurther refinement In
order tobring into sharper focus the kind of education we wont in our state It was
approved for first reading by the State Board ofEducation on November 10 1999 Second-
reading approval by the 5tate Board of Education *a- accompl.shed on January 12 2000
During the summer of 2000 implementation guides will be developed to assist teachers h
the interpretation of standards. District and school curriculum and assessment snduU
reflect these standards. Classroom instruction units of study and learning experiences
should reflect these standards State-level assessment (using the Palmetto Achievement
Challenge Test known as PACT) instructional materials adoption and professional
development Will be based on these standords.

Adocument win also be developed for parents to explain to them what students should
know and beable to do at every grade level Science content academies during the summer
of 2000 ond workshops during the fall and winter of 2000-01 will provide technical
assistance to teachers in the .mplementot.on of the science standards. Additionally cxrt
exam standards will be Identified from these science curriculum standards along wrth
standards for h.gh school end of-course tests in science. New instructional materials for
scence in k„dergorten through grnde eight will be up for adopt** in ZOOM-Our*,-*,
next two years high school science Instructional materials will be adopted. "Building A
Presence for the Sc.ence Standards" a cooperative effort of the South Carolina
Department of Education the Motional Sc.ence Teachers A_oc.at.on ond the Exxon
Corporation w.ll establish Key Leaders and Po.nts ofContact In each and every school inthe
State The thirteen science and mathematics hubs will be available to provide professional
development for teachers In the implementation ofthe standards.

The science curriculum standards are not a scope and sequence or ad.strict curriculum
ou.de They provide goals and expectations for schools to develop aschoolw.de science
curriculum and for teochers to develop their own classroom lesson* Asc.ence curriculum is
the way that science content is orgamzed and presented mthe clessroont Teachers'
creat.vrry and skills w.ll enable them to find ways to integrate the areas of Inquiry, life
science earth science and phys.col science into meaningful learn.ng opportunities for all
students

PLT_6208-0008
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The scenee curriculum standards In this document were developed from those set forth in
the National Science Education Standard* The national standards were theresult ofyears
of research discussion reflection, and rev.ew by well over eighteen thousand science
educators ond scientists. The many individuals who developed the content standords
sections of the National Scenee Educatron Standards used their own interpretations to
make Independent use of the statements published In Science for All Americans and
eenchmarfcs for Sennet, Lrteracy regarding what all students should know and be able to
do TheUmted States has established a goal that aH students achieve scientific Irteraey
The National Science Education Standards ere designed to enable us as anation to achieve
that qoaL These standards spell out av.sicn of science education that will make Kimtrftc
literacy for oil areality In the twenty-first century They port toward adestination and
provide aroadmap for how we are to get there

Allot us have astake as individuals and asasociety in scientific literacy An understanding
of science makes it possible for everyone to share in the richness and excitement of
comprehending the natural world Scientific literacy enables people to use scientific
prmc.ples and processes in making personal decisions and to partic.pote in discussions of
scientific issues that affect society A sound around.- In science strengthens many of the
skills that people use every day such as solving problems creatively thinking critically
work-q oooperativeV mteams usmg technology effectively and valuing lifelong learnmg.
The economic productivity of our society is tightly linked to the scientific and technological
skills of our workforce. The South Carolina Science Curriculum Standards moke acquiring
scientific knowledge understanding ond ab.kt.es a central aspect of education just as
science has became a central aspect of our society

The standards apply to all students regardless of age gender cultural or ethnic
backqroued disdbllities aspirations or interest and motivation m science. Afferent
students will och.eve understanding in different ways ond different students will achieve
different degrees of depth and breadth ofunderstanding depending on their interest and
ability and the context of the material All students can develop the knowledge and skills
descr.bed in the standards even as some students go well beyond these levels Students
connot achieve h.gh levels of performance without access to skilled professional teachers
adequate classroom time arich variety of teaming materials technology accommodating
work spaees and the resources of the communities surrounding their schools Responsibility
for providing this support folk on all those involved with the science education system.
The South Carol.no Science Curriculum Standards ore organued by grode level beginning
wrthk.nderqarten The grade-specif tc standards are arranged in four major areas
Area I Inqu.ry Area II Life Science Area III Earth Science and Area IV Physical
Science

Bold-faced type indicates text directly from the N-hcvol Science Education Standards.
The statements below each national standard represent what students in South Carolina
should know ond be able to do m order to demonstrate competency In achieving the
standard Major areas of the notional science standards that were integrated into each of
+be areas of Life Science Earth Science and Physical Science include History of Sc.ence
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Nature of Science Science m Sodal and Personal Perspectwes and Technology The
standard*for kindergarten through grode eight are organized into units ofstudy

In the Setoff. Carolina Science Curriculum Standards the Revision Team hopes todispel the
myth that science , aspec.alaed activity reserved exclusively for professional scientists
and toshow that it is msteod a part ofhuman intelligence from which everyone can benefit
Thus science plays avital role fri theway each of us thinks and behaves

REC030801
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The world looks so different after learning
science For example, treesare made ofair,

primarily When they are burned, they go back to
air, and in the flaming heat is released the flaming
heat of the sun which was bound in to convert the
air into tree And in theash is the small remnant
ofthe 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 Ph D

1965 Nobel Laureate, Physics

REC030802
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Kindergarten

I Inquiry

Pieces? skills and inquires are not an isolated inut of instructioa and -hculd be
embedded throughout the content areas Safely bme* should be addressed as
developmentalty appropriate

A Process 5kills

1 Observe
a. Use the senses to gather -fernlotion about objects orevents such as

size shape color texture sound position and change (qualitative
observations)

2 Classify
a. Compare sort and group concrete objects aceordmgto observable

properties
b Arrange objects in sequential order

3 Measure
a. Use standard (U S customary and metric) and nonstandard whole units

to estimate and measure mass length volume andtemperature
(quantitative observotr—is)

4 Communicate

a Use drawings tables graphs written and oral language to describe
objects ond explain ideas ond actions

B Inquiry

1 Plan and conduct a simple investigottoo
a. Ask aquestion about objects organisms, and events mthe environment

that could start an Investigation,
b Use simple equipment to gather data and extendthe senses

H Life Science
Units of Study- Animals and Plants

My Body

A Characteristics of Ogams—-

1 Organisms have basic needs
a Observe anddescnbe how living things change as they grow

Key H=Hi«tory of Science NrNature of Science r=Saence in Social and Personal Perspective*
TsTechnology —major categories of the National Science Education Standard* that have
been integrated in content areas.

Mete Bold face type Indicates text directly from theNotional Science Education Standards.
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Kindergarten 2

b Investigate and identify the natural resources (food water and air)
that living things needto survive (P)

2. Humans have distinct body structures for walking hok-Bg seeing and
talking
a Namemajorbody parts
b Identify the uses of body parts.

3 Humans have senses indudrng sght smell hearing touch and taste
a. Describe t he five senses.
b Investigate using sensory organs associated with each of the senses,
c Communicate using sensory descriptors (e-g. 6weet, sour,bitter salty

rough smooth hard soft cold warm hot, loud high, low bnght dull)

B Life Cycles of Organisms

1 Plants and o-mals closely resemble their parents
a. Observe that plants and animals gothrough a life cycle
b Observe ond identify structures that arecommon betweenplants and

animals and their offspring
c Compare offspring of plonts and animalsas similar but not identical to

their parents and one another.

HI Earth Science
Units of Study Rocks, Soil andWater

Seasonal Changes

A Properties of Earth Materials

1 Solid rocks soils and water are earth materials,
a Describe earth materials using the senses.
b Explore the natural flow of water downhill.
c Describe a way to conserve waterat home orat school (P)

2 Soils have properties of color and texture
a Compare o variety of soil samples.
b Sort soilsamples by a single attribute

B Changes in Earth and Sky

1 Weather changes from day to day and aver the seasons
a. Record weather observations pictonally

Key rHHistory of Science N=Natur« of Science P=Seience in Social and Personal Perspectives
TsTechnology — major categories of the National Science Education Standards that have
been integrated in content areas

Mote Bold face type indicates text directly from theNational Science Education Standards.
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Kindergarten

b Name ond describe the seasons.
c Describe how seasonal changes may affect plonts and animals.

IV Physical Science
Unit af Study Exploring Matter

A- Properties of Objects end Matenals

Objects hove many observable properties
a. Examine describe and compare common physical properties ofa

variety of materials,
b Observe and descnbe water asasolid ora liquid
c Observe classify and describe objects made ofdifferent materials

such as paper wood fabric and metal
d Observe that objects can move

Objects can be described by the properties of the matenals from
wheh they are made and those properties eco. be used to separate or
sort a group af objects or matenals
a Classify materials that float/sink in water
b Investigate how magnets affect some materials and have usefui

applications os atool
c Classify and descnbe everyday materials that can be recycled (P)

_- History of Science hfcNature of Saence PsSc.enc. in Soc.l and Personal Perspectives
TsTechnology - major categories of the Notional Scence Education Standard, that have
been integrated in content areas.

Note Bold face type indicate, text directly from the National Sc.ence Educot.on Standards.
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Grade 1

Inquiry

Process skills and requines are not an isolated unit of instruction andshould be
embedded throughout the content areas Safety issues should be addressed as
devetopmenta-y appropnate

A Process Skills

1 Observe
a Use the senses to gather information about objects oreventssucn as

size shape color, texture sound position and chorine Cl—ltative
observations)

2 Classify
a. Compare sort and group concrete objects according toobservable

properties,
b Arrange objects in Sequential order

3 Measure
a. Use standard (U S customary ond metnc) and nonstandord whole units

to estimate ond measure mass length volume ondtemperature
(quantrtative observations)

4 Communicate
a Use drawings tables graphs written and oral language todescribe

objects and explain Ideas and actions

B Inquiry

1 Man ond conduct a simple investigation
a Ask aquestion about objects organisms and events in the

environment
b Employ simple equipment such as hand lenses thermometers balances

etc to gather data ond extendthe senses

|Cey WsHistory of Science NiNature of Science P=Sc.enCe in Social and Personal Perspeet.ves
TsTechnology - major categories of the National 5clence Education Standards that have
been integrated in content areas

Note Bold face type indicates text directly from the National Science Educot.oo Standards.
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Grade 1

j H Life Science
Unit of Study Plants

A Charactenstics af Organisms

1 Organisms have basic needs

_

a

if
_?* a Investigate ondexplain that plantsrequireair water, nutrients, space
J» -T and light to survive ond reproduce

_ • 2 Plants have basic structures
t| a Identify the parts of a plant (seeds roots stems leaves, flower, and
11 fruit)
* I b Classify edible plant partsas seeds roots etc
•S _ c Explore and compare methods of seed dispersal

"• x
. f B Life Cycles of Organisms

»I
£ 8 1 Plants have life cycles The details of the Bfe eyete are different for
? J different organisms
Tg a Observe and communicate the growth and development of avariety of
^ • plants from seed
8 £. b Recognizethat fruits andnuts come from f lowers.

_*| * C Organisms and Their Environments

3*
" { 1 Organisms can survive only in envtronmenfs at which their needscan be
* - met

a. Classify plants accordingto their habitats,
b Describe characteristics of plontsthot helpthem to survive m specific

environmentsI

. £ 2 Ail organisms cause changes in the environment where they live
-, _ _ Explore and descnbe that living things canchange the environment
i "g b Investigate how natural resources can be reused and recycled to
•o mm reduce consumption. (P)

*8

_**- o

Key rfcHstory of Science NsNature of Science PsSeienCe in Social and Personal Perspectives
TeTechnology — major categories of the National Science Education Standards that have
been integrated in content areas.
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Grade 1

III Earth Science
Unit of Study Things in the Sky

A Objects in the Sky

1 The sun moon and stars have properties locations and movements
that can be observed and described.
a Observeond describe the basic relationships between the sun moon

and Earth

b Identify thatthe sun Is astarand isthe source of heat and light for
Earth.

B Changes m the Earth and Sky

1 The sun and moon appear to move across the dry on a daily basts
a Observe andcompare the day and the night sky
b Observe and describe changes in shadows over time,
c Observe ond describe the phases of the moon overtime looking for

patterns

IV Physical Science
Units of Study Properties of Objects and Materials

Exploring Motion

A. Properties of Objects and Matenals

1 Objects hove many observable properties including size mass shape
color and temperature
a Observe describe compare and classify common physical properties of

matter

2 Properties of matter can be measured using tools such as rulers
balances and thermometers
a. Measure length mass^ and temperature of various materials in

nonstandard and standard units (U & Customary and Metnc Systems)
b Sortobjects and matenals based on a single attribute.

Key KfeKstory of Science hfcNotore of Science P=Sciente In Social and Personal Perspectives
TzTechnoiogy — major categones of the National Science Education Standards that have
been integrated in content areas.
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Grade 1 7

g 3 Objects can fee described by the properties of the material* from
> which they are made and thoseproperties can be used to separate or
I sort a group of objects or materials
_ a Investigate that some materials mix with water and others will not
j> J b Make and separate simple mixtures.

JI 4, Matenals can exist in different states
* -, a. Explore and describe charactenstics of solids
|* p b Explore and describe characteristicsof liquids
* 1 c Identify matenals as either solid or liquid
e •

t I
5 5 B Position and Motion of Objects
* t
8
a. 2 1 The position and motion of objects can be changed by pushing and

I £ P""1" _, _:* _ «. Investigate the effect of a push ora pull cnthe position and motion of
. f common objects
• - b Explore and describe patternsof motion

ri
I 8

u

"I

>> o

K
*.*
V
* _

_J
JB.8

l[
!l
I'I- o
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Grade 2 8

I Inquiry

Ptoccss skills ondinqwnes or* not an isolated wnt af mstruct*>» and should be
e«bcdded rhraughout the content areas Safety issues should be addressed as
oevelopmentalfy appropnate

A Process Skills

1 Observe
a. Use the senses to gather rftfonnation about objects orevents such os
- size ^hope color texture, sound fetation and change (qualitative

observations')

2 Classify
a Compare sort, and group concrete objectsaccording to observable

properties.

b Arrange objeens insequential order

3 Measure
a Use standard (U S.customary and metric)and nonstandard whole units

to estimate and weasure mass length volume ondtemperature
(quantitative ebserv-ticns)

4 Communicate

«, Use drawings tables graphs «rtrteri ond oral knguage r© describe
objects and explain Ideas endoctkwss.

B Inquiry

1 Pkw and conduct a Simula mveyttootion
a. Ad* aquestion about objects orijane—*s and events mthe

envrentnewt

M, $^&tt"can^£^h&£ml$®®
< Use ample equ pment such as hands Senses thermomefers balances,

rulers etc to gather dataandextend the sense,
d Cot—iunicate divest taations ondexplanations

Key rfcHistory of Science N-Nahire of Seierce P^Scicnee m Soool and Person*! Perspective*
TiTechnology — mjor categories of the Motional Science Education Standards that have
been in*«a-dted jr ccntent areas
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Grade 2

H Life Science

Unit of Study Animals

A CharaetencHcs of Organisms
i Organisms have kasie needs Animals need air water, and food

a Identify thebasic needs of animals including shelter ond iWing space,

2 Organisms can survive only is eirvironmeiits h which their needs can be
met

a Describe the relationship between animals and their habrtors
b Group animals based on theirhabitats

B Life Cycles of Organisms

1 Animals have life cycles that include being bom developing into adults
reproducing and eventually dying
a. Observe and describe the growth ond development of animals

throughout their life cycles
b Investigate and understand that animals go through aseries oforderly

changes intheir life cycles.
c Observe growth in animals overtime

2 Animals closely resemble their parents
a Investigate that some animals go through distinct stages

(metamorphosis) during ther lives while others generally resemble
therr parents throughout their lifecycle.

b Classify animals based ontheir similarities.

C Organisms and Their Environments

1 All animals depend on plants Some animals eat plants for food
Other animals eat animals that eat the plants
a Investigate and describe ways tn which animals interact wrth each

other and with the environment

Key kfcWstory of Science KfcNature of Science P=ScienCe in Soaal and Personal Perspectives
T=Technology - major categones of the National Science Education Standards that have
been integrated in content areas
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grade 2 -0

HI Garth Science
Unit of Study Weather

A Changes m the Earth and Sky

1 Weather changes from day to day and over the seasons
a Defme components of weather, including temperature wind and

precipitation (rain sleet snow and hall)
b Observe and Identifyweatherconditions and patterns
e Create and usesymbols to represent weather conditions
d Describe andsequence the seasons
e Identify safety precautions to use during severe weather conditions.

<P)

2 Weather can be described by measurable quantities such as
temperature wind direction and precipitation
a. Measure ond record temperature in both degrees Fahrenheit and

Celsius.

b Measure ond record precipitation
c Investigate and describe changes In Wind direction and the motion of

objects due to the wind
d Make simple charts and graphs of observed weather data.
e Identify the importance of measuring and recording weather data (T)
f Compare droughtand flood conditions

' g Investigate and describe how weather affects water supply and water
conservation. (P)

IV Physical Science
Units of Study Changes in Matter

Magnets

A Propertyof Objects and Matenals

1 Objects have many observable properties
a Examine and classify common physical propertiesof solids liquids ond

gases

2 Matenals can exist in different states — solid liquid and gas Some
common matenals such as water can be changed from one state to
another
a Identify matenals as solid liquid andgas

Key Htrfistory of Science NrNoture of Science PiSclence In Social ond Personol Perspectives
TsTechnology —major categories of the National Saence Education Standards that have
been integrated incontentareas
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Srode 2 ll

b Demonstrate and descrbe howwater and other materials change from
one state to another

3 Properties of matter cm be measured using tools such as rulers
balances and thermometers
a. Measure length mass volume and temperature of various materials in

standard(U S Customary andMetric Systems) units

B Magnetism

1 Magnets attract and repel each other and certain kmds af other
matenals

a Investigate and classify t heresults of magnetic forces on common
objects (metals/nonmetals)

b Demonstrate and describe how the poles of magnets attract and repel
each other

c Give examples of useful applications of magnets (e g_, refrigerator
magnet con opener magnetized screwdriver magnetic compass) (T)

Key rfcrbstory of Science KfcNature of Saence P=Sc.ence in Soaal and Personal Perspectives
T=TechnoIogy —major categories of the National Saence Educahon Standards that have
been integrated in content areas
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grade 3 12

I Inquiry

Pi*ce*» dulls and i*ju~*s are not an isolated uwt of mstnictw» and should be
embedded throughout the content areas Safety Issues should be addressed —
-tvebpmeatalry appropriate

A Process Skill*

1 Observe
a Use the senses to gather information about objects orevent* such as

size shape color texture sound position and change (qualitative
observations).

2 Classify
a. Con-pore sort and group concrete objects according to two attr&utes.
b Arroige objects hi sequenttoJ order

3 tKtomr*
a. Use standard (U S custoirary and metrkO to estimateand tieasare

mass length, creaf per—eter volume and temperature to the nearest
whole«n»t (quantitative observations)

4 Communicate

a. Use drawings tobies graphs written and oral language todescribe
objects ond explain ideas andaetwns.

3 Infer
a Expiata or interpret on observation based on data and prior knowledge.

a Predict
_ U~ priorknowWdg«andcb"rvat)onsto«deTrtifyande^ainin

advance what will happen.

B Inquiry

1 Pkm and conduct a ample investigation
a. Ask0question about objects,organ:*!™ and events in the

«, Use simple equipment ond took togather data and e*» end the senses
d Use doto to construct a rcasoneble explanation
e. Communicate aivestigations and explanations.

Key rfcWstery of Science N-Noture of Science P=Seie*«e mSoeioJ md Personal Perspective*
T=Tethnology —mejt*r categories of the National Science Education Standards that have
btefl integrated in content areas.
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Grade 3 l3
s

IE Life Science
Unit of Study Habitats and Adaptations

A Charactenstics of C*ua»sms

1 Organisms can survive only in habitats mwhich their needs can be
met

a Compere and contrast the basic needs of plants ond animals
b Select and describe an appropriate habitat for aplant or animal

2 Each plant or ammol has different stmjtunes that serve different
functions in growth survival and reproduction
a Investigate and predict how structural adaptations such as methods

of movement defense rearing young camouflage and mimicry function
to allow animals to respond to life needs

b Recognise bones joints ond muscles in the arms and legs ofthe human
body as structural adaptations responsible for movement

c Investigate and predict how physical adaptations such as seed
dispersal scent color of flower and tropbm 0lght and gravity)
function to allow plonts to respond to life needs

B Life Cycles of Orgonisms

1 Many charactenstics of an organism are inherited from the parents of
the organism but other charactenstics result from an individual s
interactions with the environment
a. Compare and describe growth of living things based on observations

and measurements over time indudng stages of development and life,
b Record and describe the growth and development of aspecific plant cr

animal over time.

C Organisms and Thefe* Environments

1 AB animals depend on plants
o. Investigate and predict ways living things will interact with each other

and the environment
b Interpret the interdependency ofplonts ond animals within afood

chain by defining the following producer, consumer decomposer
herbivore carnivore omnrvore predatorand prey

— ^Hutory of Science NrNoture of Saence P=Sc.e-t .n Soaal and Personal Perspectives,
TsTechnology - major categories of the National Saence Education Standards that have
been integrated in content areas.

Note Bold face type indicate* text directly from the National Science Education Standards.
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2 When the environment changes some plants and animals survive and
reproduce and others die or move to new locations
a. Describe how habitatsand organisms change ever time dueto many

influences (effects of natural forces wind rain water air sunlight,
and temperature)

b Research anddescnbe how habitats are managed and species are
monitored in South Carolina (P)

c Investigate ond describe behavior- adaptations, such ashibernation
migrotion, and dormancy that allow living things to respond to seasonal
conditions,

d Investigate and describe that aquatic and terrestrialhabitats support
a diversity of plants ond animals that share limited resources,

e Investigate communicate and debate that natural events natural
resources and human influences can affect the survival/extinction of a

species (f)
f Determine howhumans impactnatural resources (renewable and

nonrenewable) (P)

HI Earth Science
Unit of Study Earth Materials

A. Properties of Earth Matenals

1 The vaned earth matenals have different physical properties and
uses

a Describe earth materials (rocks minerals water Soil and fossils) by
their physical properties

b State similarities anddifferences amongearth matenals.
a Classify similar earth materials (e a. typesof rocks/soils) according to

their physical properties
d Recognize that rock clay silt sand ond humus arecomponents of

soils

e. Describe ond show that soilsare layered(topsoil subsoil andbedrock)
f Identify that soil provides support and nutrients for plant growth,
g. Observe and describe the unique physical characteristics of avariety

of rock types
h Give examples of how humans obtain anduse earth materialsas

resources (P T)
l Explain how fossils provide evidence about prehistoric life and

environments

J Explore careers inearth science (Kl)

Key 1-fcHistory of Science N Nature of Science P=Sclence in Sodol and Personal Perspectives
T=Teehnotogy — major categories of the National Science Education Standards that have
been integrated in content areas
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2 The sun provides the heot necessary to mamtaia the temperature of
the Earth

a. Compare theeffectsof heat from the sun on various earth
materials (rocks soils and water).

B Changes in the Earth

1 The surface of the Earth changes
a. Describe surface features of the Earth (mountains hills valleys

plateaus plains oceans takes and nvers).
b. Construct and interpret modebthat illustrate features of the Earth,
c Compare some changes tn the Earth's surface that are due to slow

processes such as erosion and weathering wtth some changes thatare
due to rapid processes such aslandslides volcanic eruptions and
earthquakes

d Infer how human behavior such as farming mining, andconstruction
changes the Earths surface (P N}

e Predict and explain the consequences ofnatural events such asfire
flood drought erosion earthquake and volcanic eruption, (P)

f Explore how technologies are used to help predict some natural events
CO

IV Physical Science
Units of Study Heat and Changes of Matter

Machines and Motion

A. Propertyof Objects and Materials

1 Some common matenals such as water can be changed from one
state to another by heating or cooling
a Recognize and explore how mattercan be changed in form (solid liquid

and gas) through processes such as condensation evaporation melting
boiling freezing ond sublimation (solid to gas such asdry Ice) and
apply these processes to real world examples

b Measure record and graph the temperature (Celsius and Fahrenheit)
of matter as it is heated and cooled

c. Investigate the unique properties of water (expansion and contraction)
as it is heated ond cooled

d Compare the unique properties of water wrth othersubstances as they
are heated and cooled

Key re+fistory of Science N=Nature of Saence P=Seienee in Soaal and Personal Perspectives
TsTechnology — major categones of the National Saence Education Standards that have
been integrated in content areas
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2 Heot can be produced » many ways such as burning and rubbmg or
mixing one substance wrth another Heat can move from one object to
another by conduction
a Explore and identify things that produce heat
b Explore and descnbe how heat moves from one object toanother
c Investigate and describe how heat travels bydirect contact

(conduction) sothatawarmer object con warm acooler object
d Investigate and deserfce what materials can be used to prevent heat

from moving from one object to another such as insulatprs and opply
to real world examples

e Describe ways to stopo fire from burning. (f>)

B Position and Motion of Objects

1 The position and motion of objects can be changed by pushing or
pulling The size of the change is related to the strength of the push
or pull
a. Investigate and descnbe push ond poll involved msimple machines
b Identify ond describe simple machines such as lever pulley wheel and

axle and inclined plane and apply their uses toreal world situations

CO ., r .
c Demonstratehow bones joints and musclesare responsible for human

movement and work as levers
d Observe and identify examples of simple machines found in the school

playground home and work environment (P)
e Observe the motion of simple machines mtoys and in playground

activities,

f Infer how simple machines developed as aresult of human needs and
exploration. CO

Key rfcHistory of Science KfcNoture ofScience P=Science in Social and Personal Perspectives
TrTeehnology —major categones of the National Science Education Standards that have
been integrated in content areas.
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| I Inquiry

Process dolls and inquiries are not or isolated uwt of rostructios and should be
embedded throughout the content areas 5efety issues should be addressed as

T , devetopmeNtaity appropnate

• fpi A Process SkiBs

f| _ a Use the senses and simple tools to gather inforrnation about objects cr
_ jr eventssuch assac shape color texture sound, position and change
$. 2 (qu-trtottve observation*)

*:
J* 1 2 Classify
|. a. Corrpore sort and group concrete objects according to*w© attributes.
—* b An-enge objecta insequential order

.1
_ *• 3 Measure
j J a Use standard (U 5. e_rt«mary ond metric) to estimate and measure
—' mass, length area permeter volume and temperature to the nearest
J I whole untt (quantitative oteer\atiaw>
r_

Communicate
» $ o Use drawwgs tables graphs writ fenond oral language t« describe
I j> objects and explain ideas and actions

_ * 5 Infer
>. ; a Explain or interpret on observation b—ed cndata and prior knowledge
8 - b biscriffitnat* between observations and inference—
i-s

:i

_• # B Inquiry

_• 8 1 Plan ond conduct a simple -vesttgat-a
|B a. A«fe aquestion about objects organisms and events mthe

•" I environment
|f b fiar£_id|oH^^1impe_|it
- ~ c Select and useappropriate equipment and too, to gather dataand

•" » extend the senses

Predict

a Use prior knowledge ond cb-ervatians t o identify and explain in
advance what ssHB happen.

b. Discriminate bet-ween inferences ondpredictions.

3 r*pw ij "*"* •

Key Herfistory of Science N-Noture of Science P=Saence in Soaal and Personal Perspective*
tiTecrrwtooy — n*gor r^tegenes of the Notional Scienca Education Standords that hove
been Integrated m content orec*
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d Use data to construct a reasonable explanation
e Communicate Investigations andexplanations

U Life Science
Unit of Study Organisms and Their Environment

A Charactenstics of Organisms

1 Organisms have basic seeds and can survive only in environments in
which their needs can be met The world has many different
environmeirts and eSst.net environments support the life of different
types of orgamsms
a. Identify the characteristics of different envlrcnments, such as

forests wetlands grasslands deserts and in polar temperate and
tropical regions

b Describethe diversity of life forms (vertebrate and invertebrate
animalsand plants) supported by each environment

c Investigate the relationshipsbet ween the basic needs of different
organisms and whether ornot a particular environment meetsthose
needs

2 Organisms have senses that help them detect internal and external
cues

a. Analyze specific behaviors influencedby internal cues (e g hunger
and thirst)

b Analyzespecific behaviors influenced by external cues inthe
environment (e g. temperature light and precipitation),

c Describehow animal sensoryorgans(including human eye andear)
detect extenal cues ^)

3 Many charactenstics of art organism are inherited from the parents of
the organism but other characten-tics result from an individual's
interactions wrth the environment

a. Identify ond descnbe characteristics andbehaviors that are inherited
(e.g. colorof flowers and animal instincts),

b Identify and describe characteristics and teamedbehaviorsthat
enable —ganisms to survive in their environment (e g. bear learning to
fish)

c Distinguish majorgroups of orgonisms basedon significant
characteristics(eg. body covering number of legs body parts type
of skeleton)

Key rfcrfistory of Saence N=Nature of Science P=Seienee in Soaol and Personal Perspective*
TsTechnology — major categones of the National Science Educotion Standards that have
been integrated in content area*

Nate Bold face type indicates text directly fromthe National ScienceEducation Standards.
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5 B Organisms andThen- Environments
_

t 1 An organism s patterns of behavior are related to the nature of that
£ organism s environment including the lands and the numbers of other
f - organisms present the availability of food and resources, and the
%•§» physical charactenstics ofthe envtranmeirt
* j» _ Describe how animals behave and interact within groups (eg, schools

* flocks packs hives and herds)
fS b Describe how animals behave and interact wrthln their environment
_ fi (Irving andnonliving)li
jt 2 All organisms cause changes in the emnroement where they live
" ^ a. Describe how orgonisms may benefit their environment (e g

earthworms improve the quality of soil birds disperse seeds)
- _ b Describe how organisms may hann theirenvironment (eg. locusts
•3 * destroy crops red tidesreduce oxygen levels in the ocean)
s f^
3 I 3 Humans change e»viroiime»ts m ways that can be either beneficial or
£ B detnmental for themselves and other organisms

a. Describe changes in the environment caused by humans (H)
• 1 b Infer the impact of agricultural technology (e g. oir/lond/ water
•« 8 polkrtion and improved crop yield) on society end the environment (T)

r!

r_
* | pollution and Improved standard of living) on society and the
5 ~ environment (T)
J •§ d Relate how human population growth changes the environment (P)

I1jtl III Earth Science
1 | Unrts of Study SkyPatterns
\.^_ Weather and Climate

9

If 1 The sun moon and stars and planets asteroids and comets all have
5 • properties locations and moveineats that can be observed ond
* % desenbed
|i a. State that thesun produces itsown light while themoon reflects light
5 from the sun
|| b Describe the positional relationship between the Earth and the moon
5| and their positional relationship tothe son
«. tr c. Observe and record phase changes of the moon overtime

r

Infer the Impact of industrial technologies (e g. air/land/water

A. Objects in the Sky

Key HsHistory of Science hfcNoture of Saence P=5aence in Social and Personal Perspectives
TsTechnology —major categones of the National Science Education Standards thot have
been integrated in content areas
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d Observe and recognize the location and apparent movement of
constellations throughout the seasons

e Compare the properties locations, and movements oftheEarth with
other planets

f Research anddescribe the hlstorleal/curtwal sianrficance of
astronomy such asnavigation and exploration, (P H T H)

g Explore and identify careers inspace science (P)

2 Objects in the sky hove patterns of movement The sun for example
appears to move across the sky in the same way every day but its
path changes slowly ever the seasons
a. Model ond describe howthe Earth s rotation on its axis produeesday

and night
b Modeland describe howthe tilt of the Earth on its axis ond its

revolutionaroundthe sun produce seasonalchanges.
c Describe how sunrise/sunset patterns change over time.
d Investigate describe and predict the sun's apparent movement

related to the shadowsof objects throughout the day
e Identify safe waysto observe the sun.
f Research and compare the technology humans hove used to measure

time throughout history (T H)

B Changes in the Earth and Sky

1 Weather changes from day to day and over the seasons
a. Observe daily and seasonal weather patterns
b Describe how clouds form.
c Record and identify various cloud formations (such asrcirrus stratus

and cumulus)
d Predict weather based on observations
e Research onddescribe severe weather phenomena technological

advances andrelated safety concerns fT P)

2. Weather can be described by measurable quantities such as
temperature wind direction speed and precipitation
a. Measure and collect daily weatherdatausing meteorological tools

(such as Fahrenheit/Celsius thermometer barometer weather vane
anemometer, andrain gauge)

b Interpret weatherdata froma vanety of sources

Key HsHistory of Science hfcNature of Science P=Science in Soaal and Personal Perspectives
TsTechnology — major categones of the National Saence Education Standards that have
been integrated in content are-

Note Bold face typeindicates text directly from the National Saence Education Standards.
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IV Physical Science
Units of Study Electricity and Magnetism

Light and Sound

A Light and Sound

1 Sound is produced by vibrating objects
a Observe onddescribe sounds(a form of energy) produced by vibrating

objects
b Investigate ond examine how various medio (solids liquids and gases)

transmit sound

c Research and describe the development anduse of communication
tools(e g. the Morse code, telephone sonar musical instruments) (T)

d Plan design andcreate a communication tooL (T)

2 The pitch of the sound can be vaned by changing the rate of
vibration
a Investigate ond compare the different pitches of sound produced by

changing the size tension oramount of the vibrating material.
b Compare different types of sounds basedoncharactensticssuch as

pitch ond volume
c Describe how the human ear receives and transmits sound from the

environment

3 Light travels in a straight tine until it strikes an object
a Observe and demonstrate that light waves travel in a straight line
b Investigate andexamine how light waves travel through various media

(solids liquids and gases).
c Investigate and describe ways that light can bereflected refracted

or absorbed by on object
d Describe how the humaneye receives andtransmits light from the

environment

e Research investigate and describethe development and use of optical
tools such as eyeglasses magnifyinglens prisms andmirrors. (T H
N P)

Key HcHistory of Science N=Nature of Science P=Science in Soaol and Personal Perspectives
TsTechnology — major categories of the National Science Education Standords that have
been integrated in content areas '

Note Bold face type indicates text directly from the National Science Education Standards
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B Electricity and Magnetism

1 Hectnaty in circuits can produce Bght heat, sound and magnetic
effect
a. Recognize that electricity is a form of energy and can produce light

and heat

b Demonstrate ond distinguish between static andcurrent electricity
c. Describeond illustratewith symbolsthe parts of an electrical circuit
d Predict and test vanous materialsto identify conductors and

insulators

e Distinguish between open andclosed circuits
f Distinguish between parallel/series circuits and their everyday uses
g. Describe how humans use electricity (P)
h Discuss the safe use of electricity (P)

2 Magnets attract and repel each other and certain kinds of other
1 matenals

a Distinguish and describe objects that are magnetic and nonmagnetic
b Investigate ond describethe properties of different magnets
c Observe and descnbe the magnetic, fields of various types of magnets
d Distinguish the linesof force between likeandunlike poles
e Define electromagnetism
f Analyze the factors that influence the strength of anelectromagnet
g Apply electromagnetism to realworld situations (T P)

_y HsHistory of Science KbNoture of Science P=Science in Soaal and Personal Perspective*
TsTechnology — major categories of the National Science Education Standards that have
been integrated in content areas

Note Bold face type indicates text directly fromthe Notional Science Education Standards.
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Inquiry

Process skiDs and inquiries are not an isolated umt of instruction and rfwutd be
enbedded throughout the Content areas Safety issues should be addressed as
devebpmentalry appropnate

A Process Skills

1 Observe
a. Use thesenses and simple tools to gather information about objects or

events such as size shape color texture sound position and change
(qualitative observations)

2 Classify
a. Compare sort ond group concrete objects according totwo attributes
b Arrange objects m sequential order

3 Measure
a. Use standard (U £ customary and metnc) to estimate and measure

mass length area permeter volume and temperature tothe nearest
whole unit(quantitative observations)

4 Communicate
a. Use drawings tables graphs written and oral language todescnbe

objects and explain ideas and actions

5 Infer
a Explain or interpret on observat Ion based on data ond prior knowledge.
b. Discriminate between observationsand inferences.

6 Predict
a Use prior knowledge and observations to identify and explain in

advance what will happen,
b Discriminate between inferencesand predictions

7 Hypothesize
a. Devise a statement of assumption basedon observations expenences

and research that con be supported orrefuted through
experimentation

-— notary of Saence N-Noture of Science PsSc.ence in Soaol and Personal Perspectives
TsTechnoloay - major categories of the National Science Educotion Standard* that have
been integrated in content area*.

Note Bold face type indicate* text directly from the National Saence Educat.on Standards.
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-I ft Define vanables
| a Identify independent (manipulated) dependent (responding) and
"5 controlled variables in an experiment
I

_

• B Inquiry
!_
I $ 1 Plan and conduct a simple investigation
»-| a. Identify questions that can be answered through scientific
fy investigations.

"I b Design and conduct ascientific investigation
2I c Use appropnate tools and technlquesto gather analyze and interpret
. i data
I 8 d Develop descriptions explanations predictions and mcdelsusmg
8 ° evidence
|- 1 e Use mathematical thinking in all aspects of scientific Inquiry
tl i Communicate outcomes and explanations

"I C. Abilities Necessary to Do Technological besion
_ ;
| J i Identify appropnate problems for technological design
f -it a Identify ospecific need for a product
§"_ b Determine whether the product will meet that .dentified need
* •

* I 2 Design asolution orproduct
\ **1 _ Compare and contrast different proposols using selected criteria (eg.
£ "1 cost time trade-off and matenals needed)
t - b Communicate Ideas wrth drawings and simple models

l-
i*
*-.? II Urfe Science

8 I"
.5

5 _ A Stmcture and Function m Living Systems
_ r_ £

Units of Study Cells and Systems
Ecosystems (Aquatic/Terrestrial)

1 AB organisms are composed of cells the fundamental unit of life
| * Most organisms are single cells Other organisms «_iudmg humans
S | ore multicellular
~| a. Recognize that animals and plants are made ofcells
• X b Observe identity and distinguish among plant and animal cell parts

nucleus cytoplasm vacuole cell membrane cell wall and chloroplosts

\7I SHrfory of Science M-Nature of Saence P=Sc.ence in Soaal and '"^ ****f"**
^ TsTechn7iogy - major cotegone, of the National Saence Education Standords that have

been integrated in content areas

Nrt, BaU foce type indicote* text directly from the National Science Education Standards.
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2 The human organism has systems for respiration and circulotiOB
These systems interact witheach other
a Label the ports and distinguish among the functions ofthemajor

organs ofthe respiratory system including nose/mouth larynx
trachea bronchi alveoli lungs diaphragm,

b Label the parts and distinguish among t he funct ion ofthemajor organs
ofthecirculatory system including heart arteries veins capillaries
and blood cells.

c Describe how therespiratory and circulatory systems work together
to carry gases to ond from the body

3 Disease is a breakdown in structures or functions of an orgamsm
Some diseases are the result of mtnitsie fadu—s of the system
(respiratory and circulatory)
a Identify common diseases associated with therespiratory system

caused by viruses (such as colds influenza) diseases caused by
bacteria (such as pneumonia and tuberculosis), and diseases caused by
substances such as tobacco (P)

b Identify common intrinsic diseases ond disorders associated with the
respiratory system such asasthma and with thecirculatory system
such as leukemia sickle cell and heart disease

B Populations and Ecosystems

1 A population consists of aH indhnduals of a species that occur together
at a given place and time All populations live together and the
physical factors with which they interact compose an ecosystem
a. Define a population
b Investigate and understand how plants and animals ih

oquatic/terrestriol ecosystems Interact with one another and wrth the
nonliving environment

2 Populations of organisms can be cotegoraed bythe fusctton they serve
in an ecosystem Plants and some meroorganisms ore riroducerS--they
make their own food AH animals induding humans are consumers
wbch obtain food by eatmg other organisms Decomposers pnmonh/
bactena and fungi are consumers that use waste matenals and dead
organisms for food.
a. Distinguish among the roles organisms serve in afood web (producers

decomposers consumers prey ond predators),
b Describe an organism by its n~he in onecosystem.

— HsHstory of Sc.ence N-Nature of Science P=Science in Social and Personal Perspective*
TsTechnology - major categories of the National Science Educotion Standard* thot have
been integrated in content areas.

Bold face type indicate* text directly from theNotional Science Education Standards
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3 For ecosystems the major source of energy is sunfight Cncrgy
entenng ecosystems as sunlght is used by producers through
photosynthesis
a. Recognize that energy passes from organism toorganism In food webs.
b Diagram how energy flows through food webs

4 The number of organisms an ecosystem eon support depends on the
resources available
a. Identify ond investigate theabiotic factors man ecosystem such as

quantity of light air and water range oftemperature salinity, water
pressure and soilcomposition

b Identify ond investigate the blotic factors man ecosystem
c Describe the effect of limiting factors such as food water space and

shelter on a population
d Evaluate the impact of the environment on populations of organisms
e Draw conclusions about the influence of human activityonecosystems

f Discuss ways to minimize the negative Impact of
technology/industralization on ecosystems and tomaximize the
positive impact (T)

g. Explore and identify career opportunities in natural resource/
environmental/marine science (P)

HI 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 combination of constructive and
destructive forces
a Define constructive forces which include crustal deformation (folding

and faulting) volcanic eruptions and deposition of sediment
b Describe how landforms arecreated osa result of constructive forces
c Locate ond describe the charactenstics of South Carolina londform

regions such as Blue Ridge Piedmont 5ondh.lls Coastal Pkuns and
Coastal Zone

d Model how constructive forceschange the surface of the Earth,
e Define destructive forces which Include weathering and erosion.
f Describe how landforms change asa result of destructive forces
g Model how destructive forces change the surface ofthe Earth,
h Investigate and describe how theEarths surface is constantly

changing by weathering erosion deposition and human import (P)

—- f^Hutory of Science N=Noture ofSaence P=Seience in Soaol and Personal Perspective*
TsTechnology - mojor categones of the Nationol Science Education Standords that have
been integrated in content areas

Note Bold foe* type indicates text directly from the National Science Education Standard*.
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L Identify technological advances developed as aresult of major
geological events such asearthquakes (T)

j Infer how waves currents tides and storms affect the geological
features of the ocean shore zone (eo, beaches barrier islands inlets
estuaries and harbors etc.)

k. Discuss safety concerns associatedwith major geological events (P)

2. The ocean floor is a part of the Earth's lithosphere bthosphenc
plates on the ocean floor move
a Identify that thelithosphere includes thecrust and parts ofthe

upper mantle and Is broken into large sections known as plates
b Recognize how plate movement produces volcanoes earthquakes and

mountains on the ocean floor
c Identify and create amodel ofthe geological features ofthe ocean

floor (continental sherf/nse/slope mid-Atlantic ridges rifts and
trenches)

- Water which covers the majority of the Earth s surface circulates
through the crust oceans and atmosphere in what w known as the
"water cycle "
a. Diagram label ond describe evaporation condensation and

precipitation as components of the water cycle
b Exploin now the wotercycle affectsthe salinity of the ocean s water

4 Gravity is the force that explains the phenomena of the tides
a. Describe the relationship of the positions of the sun and the moon on

the ocean s tides

IV Physical Science
Units of Study Mixtures and Solutions

Forces Motion and Design

A Properties of Matter

1 A mixture of substances often con be separated mto the origjnal
substances using one or more of the charaetenstic properties
a. Distinguish between amixture and asolution recognizing that a

solution is one type of a mixture,
b Create and classify mixtures made of two ormore substances (solid-

solid solid-liquid and liquid-liquid),
c Identifythe potential dangers associated with using some mixtures

and solutions such asbleach ammonia abrasive powders etc (P)

— (^Hirfory of Science NrNoture of Science PsScienee in Social and Personal Perspectives
TsTechnology - major categone* of the National Saence Education Standards that have
teen integrated in content areas

Nate B4ld face type indicate* text directly from the National Science Education Standards.
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—""1 d Design an Investigation toseparate (filtration sifting magnetism
_ evaporation and flotation) mixtures based on their different
^ properties
| e Investigate the effect of temperature changes on the solubility of a
• substance

f*
I 5" 2 Solubility is one charoetenstic property of a _ibstance
_• f a. Distinguish various solids (e g cornstarch sugar salt baking powder
8, j» and flour) based on observed solubility in water
I | b Distinguish between solvent ond solute
ii c Investigate the effect of stirring shaking, and crushing on the rate of
f, dissolving of solutes
.3 d Explain the difference between diluted and concentrated solutions
S • e identify safety concerns on the labels ofcommon household sotut ions
•f" 2 (p)
fl f Research ond identify common pollutants and their sources and infer
^ * the- impact as they relate to water quel ity since water Is the
" I universal solvent (P N)

I-| J B Motions and Forces
—• 8

! 1 l The motion of an object can be descnbed by its posrtioa direction of
8 Je motion and speed
• • _ Investigate and describe therelative positions and movements of
•S • objects using pomts of reference
|? b Record and graph mmetnc units the distance vstsne ofmoving
" 9 objects
i* c. Investigate the variables thot affect speed (eg romp height/length/
$> - surface andmassof object)
5 2
£* 2 If more than one force acts on an object along a straight line then
•" ^ the farces will reinforce or cancel one another
» J a Distinguish among gravrty friction magnetism drag lift and thrust
8 r b Investigate and describe how forces affect the motion ofobjects
J - c Analyze adevice wrth parts that move and determine the purpose of
J - each moving part ond the overall purpose ofthe device
_ J" d Design and construct adevice that moves (T)
-I
J. 8

11
i!

•7Z HsHistory of Science N Nature ofScience P=Science in Sodal and Personal Perspective*
TsTechnology - m«jor categones of the National Saence Educatien Standard* that have
been integrated m content areas.

Note: Bold face type indicate* text directly from the National Science Education Standards.
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Inquiry

K. Abilities Necessary to do Scientific Inquiry

1 Identify process *ills that can be used mscientifie investigations

a Observe
L Observe patterns of objects and events
2. Distinguish between qualitative and quantitative observations

b Classify
L Arrange data in sequential order
2 Use scientific (eg. field guides charts periodic tables etc) and

dtchotomous keys for classiflcatlon

c Measure
1 Select and use appropriate tools (eg metric ruler graduated

cylinder thermometer balances spring scales stopwatches) and
unrts (eg. meter liter Celsius gram Newton second) tomeasure
to the unit required ina particular situation

2 Select and use appropriate metnc prefixes to include milh- centi-
andkito-

d Infer
L Make inferences based on observations

e Predict ,
L Predict the results of actions based on patterns m data and

experiences

2 Design and conduct a saentific investigation

a Recognize potential hazards withm ascientific investigation ond
practice appropriate safety procedures

b Pose questions and problems tobeinvestigated
c Obtain scientific information from avariety of sources (Such as

Internet electronic encyclopedias Journals community resources
etc)d Distinguish and operationally define independent (manipulated) and
dependent (responding) variables.

e. Manipulate one variable over time with repeated trials ond controlled
conditions.

—~ £„,„,-, 0f Science N-N.ture of Saence P=Sc.ence mSoaal and Personal Perspectives
^ itTechnTlogy - major categone, of the National Saence Education Standard, thai have

been integrated in content areas.

Note Bold face type indicate, text directly from the National Saence Education Standards.
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f Collect ond record date using appropriate metric measurements.
g Organize data mtobies and graphs.
h Analyze dato to construct explanations and draw conclusions.

Use expropriate tools and tech-iques to gather analyze and interpret
data

a. 5e!eet and use appropriate tools and technology (such as calculators
computers probes thermometers balances spring scales
microscopes binoculars and hond lenses) to perform tests collect
data, and display data

b Analyzeand interpret data using computer hardware and software
designed forthese purposes

Develop descnptions explanations predictions and models using
evtdesce

a Discriminate among observations inferences ond predictions
b Construct and/or use models to carry out/support scient ific

investigations

Think cnttealry and logically to make relationships between evidence
and explanations

a Review and summarize data to show cause-effect relationships in
experiments

b State explanations in terms ofindependent (manipulated) and
dependent (responding) variables,

c. State hypotheses in ways that include the independent (manipulated)
and dependent (responding) vanables

Recognize and analyze alternative explanations and predictions

a. Analyze different ideas and explanations toconsider alternative ideas
b Accept the skepticism ofothers as part of the scientific process (NJ)

7 Comimmic-te scientific procedures and explanatioiis

a Use drawings and wrrtten and oral expression to communicate
information,

b Create drawings diagrams charts tobies end graphs to communicate
data

— ^u,,, of Science N=Nature of Saence PsSc.ence in Soaal and Personal Perfect.ves
^ TsTechnology - major categone* of the National Saence Education Standard* thai hove

been integrated in content area*.

Note Bold face type indicate* text directly from the National Science Education Standards
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c Interpret and describe patterns of data on drawings diagrams cherts
tables graphs and maps,

d Create and/or use scientific modelsto communicate »nfc—iation

5 Use mathematics in all aspects of scientific inquiry

a Use mathemotlc* to gather organize end present data
b Use mathematics to structure convincing explanations.

B Abilities Necessary to Do Technological Design

1. Identify appropnate problems for technological design

a. Identify aspecific need for a product
b Determine whether the product wdl meetthe identified need

- Design a solution or product

a. Compare and contrast different proposals using selected criteria (eg,
cost time trade-off ond materials needed),

b Communicate ideas with drawings and simple models.

3 Implement a proposed design

a Select suitable tools and techniques to ensure adequate accuracy
b Organize materials devise a plan and work collaboratively where

appropriate

4 Evaluate completed Technological designs or products

a. Measure the quality of the product basedon the origsial purpose or
needond the degreeto which It meets the needs of the users,

b Suggest improvements and try proposed modifications to the design

5 Communicate the process of technological design

a. Identify the four stages of problem solving, problem ident ification
solution design implementation and evaluation.

Key Hirfistory of Science NrNoture ofSaence P-Seience In Social and Personal Perspective*
TsTechnology - major categones of the National Saence Education Standard* that have
been integrated in content areas.

Nate Bald face type indicate* textdirectly from theNanonal Science Education Standards.
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C Understandings about Science and Technology

1 Scientific .i-jutry and technological design have similarities and
differences

a. Compare and contrast scientific inquiry and technological design

2 Many different people in different cultures have made and continue to
make eontnbutions to science and technology

a. Describe examples of contributions people hove mode to science end
technology (H N)

3 Science and technology are reciprocal

a. Explain how science and technology ere essential to each other (0

4 Perfectly designed solutions do not exist

a Discuss factors that affect product design and alter the origmol
design (T) _..

b Discuss riskversus benefit factors inproduct design (P)

3 Technological designs have constraints-

a. Describe examples ofconstraints on technological designs (T)
b Explom why constnasvte on technological design are unavoidable (T N)

6 Technological solutions have -tended benefits and unintended
consequences

— ^Hirfory of Science NNature of Saence PsSc.ence in Soaol and Personal Perspective.
TsTechnology - major categone* of the Nat.onal Saence Education Standard, that have
been integrated in content areas

Note Bold face type Indicates text directly from theNotional Sc.ence Education Standard*
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II Life Science
Umt of Study Fungi and Plants

A Structure and Function m Fungi and Plant Systems

1 Important levels of orgamzatton for structure and function include
cells and whole organisms All organisms are composed of cells - the
fundamental unit of life

a. Identify ond explain the function of plant cell parts (eg vacuoles
nucleus cytoplasm cell membrane cell wall and ehloroplasts)

b Distinguish between and ilbstrate plant ond animal cells (eg, cell wall
ehloroplasts, and nucleus)

e Describe thebasic charactenstics of two ofthe kingdoms of
5 _ I organisms—fungi and plonts
* - I d Compare and contrast three forms of fungi (mushrooms yeasts and

molds)
e. Compare and contrast vascular and nonvascular plants flowering and

non-flowering plants and deciduous and coniferous trees

2 Some diseases are the result of damage by infection by other
organisms

a. Describe the helpful and harmful effects of some fungi on other
orgonisms (eg athlete s foot ond ringworm in humans rust In plants
penicillin) (P)

B Plant Reproduction and Heredity

1 Reproduction is a characteristic of all living systems because no
individual organism lives forever reproduction is essential to the
continuation of every species Some organisms repro_ce asexualh/
Other organisms reproduce sexually

a. Describe asexual reproduction processes in plants and fungi (eg
vegetative propagation in stems roots ond leaves of plants budding in
yeasls frurting bodies in fungi)

b Identify the process of cell division as asexual reproduction.
c Identify where sexual spores are produced on mushrooms and explain

how the spores ore dispersed

— notary of Saence NrNoture of Sc.ence P=Sc.ence in Soaol and Personal Perspective*
TsTechnology - major categone* of the Notional Saence Education Standards that have
been integrated in content areas

Nate. Bold face type indicate* text directly from the Notional Science Education Standard*.
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2 Plants else reproduce sexually - the egg and sperm ere prodwed m
the flowers of flowering plants

a. Observe draw and label the parts ofaflower and examine their
fund ionsin sexoalreproduct ion.

b Describe the importance ofwind water or insects to the pollmation
proeess and the adaptations of flowering plants to ensure pollination,

c Discuss thenegative -pactsof pesticides on+he pollination process
(P)

3 An egg and sperm unite tobegin the development of anew individual

a 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 ofparts ofaseed in the
formation of a plant

c Investigate and describethe condrtionsnecessary for the germination
of seeds

d Analyze the structures and functions offruits in the reproduction ot
seed plants

C Regulotioa and Behavior

1 AH organisms must be able to obtain and use resources, grow
reproduce and mmntam stable internal conditions while living m a
constantlychanging external environment

a Describe themost effective conditions for the growth of fungi and
theirodoptations to those conditions,

b Describe how areen plants absorb energy from the sun and transform
it into stored chemical energy using the terms photosynthesis
chlorophyll water carbon dioxide oxygen and sugar

c Describe how plants break down sugar torelease stored chemical
energythrough respiration

d Explain the importance of green plants tothe survival ofother
organisms inthe environment

e Relate thestructures ofroots stems and leaves to their functions In
plants

f Observe draw ond analyze the structure and function of xylem and
phloem tissues in roots and stems ofvascular plants

g. Identify guard cells and explain then- function in the operation of
stomata (transpiration)

— HsHistory of Sc.ence N-Noture of Saence P=Sc.ence in Social and Personal Perspective*
T*Techn7l.gy - major categone* of the National Science Education Standard* that have
been integrated in content areas

Note Bald face type indicates text directly from the National Sc.ence Education Standard*.
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h Examine why stomata mmost plants ore closed at night ond open
during the day

2 Behavior is one kind ©f response an organism can make to an internal
or environmental stimulus

a Definetropbms in plants
b Apply tropisms in plants In response tospecific stimuli (eg ,light

gravity touch and water) to real world situations

3 An organ.— s behavior evolves through adaptation to its environment

a Explain the importance of fungi as decomposers and their adaptations
to that role

b Compare and contrast the major characteristics ofland Worries (e g
Tropical rainforests Temperate rainforests deserts tundra
coniferous forests/tmgo end deciduous forests),

c Distinguish adaptations ofvanous plants tosurvive and reproduce in
different biomec

Umt of Study Muscular and Skeletal Systems

D Structure and Function in Muscular and Skeletal Systems

1 The human organism has muscular and skeletal systems for movement

a. Illustrate the ports and describe the functions of the skeletal and
muscular systems including bones muscles ligaments joints and
tendons

2 Disease _ a breakdown in structures or functions of an organism
Some diseases are the result of mtnnsie failures of the system

a Identify the diseases ofthemuscular and skeletal systems that ore
the result of intrinsic factors (e g, muscular dystrophy ond arthritis).

-— ^History 0f Science NrNoture of Science PsScience in Social and Personal Perspective.
T-Technology - major categone. of the National Saence Education Standard, that have
been integrated in content areas

Note Bold face type indicates text directly from the National Science Education Standards.
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III Eertb Science
Unrt of Study Energy Transfer intheAtmosphere

A Structure of the Earth System

i Water which covers the majority of the Earths surface circulates
through the crust oceans and atmosphere in what is known os the
-isater cycle " Water evaporates from the Earths surface nses and

il cools as it moves to regher devattor, condenses os raw or snow and
" ' fojjs to the surface where it collects in lakes oceans soil and rocks

underground

a. Identify, investigate and explain t he processes ofcondensation
evoporotion precipitation and runoff using amodel or diagram.

b Relate the occurrence of water In the Earths crust oceans and
atmosphere to the water cycle processes

c Analyze why precipitation occurs in the form of rain sleet hail or

a 11j. j j 2 Water is asolvent As It passes through the water cycle it dissolves
mmerals and gases andcomes them to the oceans

a Classify different substances based on their solubility mwater
b Infer theeffects ofwater on theweathering oftheEarths surface m

I

* 5

li
H

*?

il
n

terms of solubility
c Describe how minerals (and salts) accumulate In lakes end oceans

[Concept has been taught at aprevious grade level]
d Explain how acid rain forms from gases (carbon dioxide sulfur and

nitrogen oxides from burning fossil fuels) dissolved in the water in the
atmosphere.

The atmosphere is a mucture of nitrogen oxygen, and trace gases
that include water vapor

a
_ Identify thegas composition ofthe atmosphere
b OperotionoUy define humidity ond relative humidity and relate these to

weather conditions

-— nrfHj,,,- ,f Science NrNoture of Science PrSc.enc. in Social and Personal Perspectives
TsTechnology - major categories of the Notional Saenca Educat.on Standard, that have
been integrated in content areas.
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1 4 The atmosphere has different properties atdifferent elevations

• a Compare ond contrast the phy_cal characteristics ofthe different
| layers of the atmosphere (eg. troposphere stratosphere
• mesosphere thermosphere exosphere)
J* J b Relate the charactenstics of the layers of the atmosphere (eg.
I S temperature pressure composition of gases) to different altitudes.
%| _ Explom the effect of air pressure at different elevations (eg.
tj> effect* on cookmg, on our ears ppplng)

1 5 9 aauds formed by the condensation of water vapor, affect weather
_ i and dimate

II8 "» a Demonstrate and explom the formation ofclouds
j 5 b classify shapes and types of clouds according toelevation
l 2 - Relate cloud types to weather events and patterns
a * d Use weather maps Internet sites with satellite images and other
• 9 weather data to identify and predict weather conditions
|£

6 Global patterns of atmospheric movement influence local weather1*
S-J
If a. Rdate heat transfer to the movement ofoir masses high and low
J" • pressure areas and fronts In the atmosphere.
2 X b Compare ehcracterjsties and locations of global wind patterns (e a,
| 1 trade winds ond the jet stream), and give examples of how these globol
-3 r patterns can affect local weather
_| c Descnbe how satellites and computers rrovide information on local and
,£ * tvarldoide weather patterns (T)

7 Oceans have a major effect on climate because mater m the oceans
"3 holds a large amount of heot

a

1*
*- o

a Relateheat transfer to the ce-culotion of ocean currents
- ^ b Compere the characteristics of the Suit Stream with other large

"I | ocean currents and their effects on climate in Eastern North America
!g « and Western Europe

-= c Infer why air temperatures ore more moderate in areas near large
^-J bodies of water
_ 8 j oescribe where humcanes form and the- movement across the

oceans.

Describe what happens when hurricanes move over land

_Z History of Science N-Nature ofSaence P=Seience in Social and Personal Perspectives
TsTechnology - major categones of the National Saence Education Standards that have
been integraled in content areas
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IV Physical Science
Unit of Study Physical Properties and Changes of Matter

A Properties and Changes of Properties in Matter

1 A substance has eJwoeteristic properties sich as density boding
point and sohibtlity, all of which are -.dependent of the amount of the
sample

a. Investigate the direct relationship between the omount ofwater on
object displaces and theobjects volume

b Relate the properties ofsinking and floating todifferent densities of
substances (hydrometer)

c Determine moss and volume of various substances and cotculate their
densities as mass/volume

d Define and give examples ofthe three states ofmatter Introduce
plasmo (e g. lightning ond material in neon lights) as afourth state of
matter

e Apply properties ofdifferent densities tooil spdl pollution problems
and life in frozen lakesandto other real world situations

f Classify substance* based on melting points boiling points ond
solubility data

g Investigate and describe how solubility differences can be used to
identify components ofamixture (e g chromatography)

2 Substances often are ploced n categories or groups if they react m
similar ways metals are an example of such a group

Distinguish among elements compounds, ond mixtures
Use fhe periodic table to identify common elements in their groups
Distinguish metals from non-metals based on observed ertcroetertsties.
Create models of atoms represent mg common elements byidentifying
the location and charges ofthe protons neutrons ond electrons mthe
models
Distinguish between ocids and bases using Indicators
Relate the pH scale tothe colors of indicators and relative strengths
of acids and bases

Key

Nate

Herlist.ry of Science N-Noture of Sc.ence PsSc.ence in Soaol and Personal Perspective*
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Bald face type indicates text directly from the National Science Education Standard*

PLT_6208-0049

REC030840



erode 6 *

3 There are more than 100 known elements that combine in a multrtude
of ways to produce compounds, which account far the Irvmg end
nonliving substances thot we encounter

a. List the most common elements ond compounds found mliving
organisms

b Interpret labels on foods household chemicals and over-the-counter
medicines to identify common elements ond compounds present

Unit of Study Machines and Work

B Motion and Forces

1 Motion can be measured ond represented on a graph

a. Measure force required to move an object using appropnate devices
(eg spnng scale rubber band ruler)

b Manipulate and graph force vs distance required tomove on object
using alever pulley or inclined plane without changing the total work
involved

2 If more than one farce acts on an object oloeg a stwught Ime then
the forces will re.rrforce or cancel one another depending on ther
directxHi and m0gmtude Unboianced forces will cause changes in the
speed ordirection of aeobjects motics

a Construct and analyze simple machines (eg. levers pulleys and
inclined planes) to analyze forces and distances (i e. work)

b Investigate how usmg simple machines con reduce the force (effort)
required to do the same amount ofwork done without amachine by
increasing thedistance required to move theobject

c Demonstrate the change in direction of an object s motion using a
machine or byinterpreting diagrams ordescriptions

d Describe the effectof friction on an object byusing different
surfaces onon inclined plane orby interpreting diagrams or
descnptions.

e Investigate how machines can reduce the effect ofthe forces of
friction ond gravity

Kry
HsHUtory of Science ^Nature of Science PsSc.ence ,n Soa.l and Pergonal *»£•»«•
T=Techn7logy - major categone. of the National Science Education Standard* that have
been integrated incontent areas
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Unit of Study Forms and Transfer of Energy

C Energy is transferred in many ways

1 Energy is a property of irony substances and is associated with heat
/ light, electricity, mechawcal motion, sound and the nature af a

chemical

a Identify sources ofheat light sound electneol and chemical energy
and mechanical motion

b Recognize and Identify heat "9** sound, electneol and chemical
energy and mechanical motion as forms of energy

2 Energy is transferred in manyways

a Demonstrate how mecheniccl energy istransformedto another farm
of energy (eg. vibrations heat through friction)

b Demonstrate how chemicol energy istransformed to another form of
energy (e.g ,light wands, Ikjhtning bugs batteries, and bulbs)

3 Heat moves in predictable ways flowing from warmer to cooler
objeets until both reach the Same temperature

a Predict and demonstrate the effect of the flow of heat in solids
liquids and gases

b Investigate theeffects oftemperature differences on the movement
of water

c Design an experiment that reduces therate atwhich asubstance
melts

d Observe ond compare the melting time ofasubstance In an Insulated
conteunervs an open container

e. Analyze how insulating factors affect fhe flow of heat
f Relate insulating factors toreal life applications (e a, building

construction clothing animal covering),
g. Analyze and use examples to show how conduction convection or

radiation factors enhance the flow of heat

— HsHistory of Science NrNoture of Science PsScience In Social and Personal Perspective*
TsTechnology - major categories of the National Science Education Standard* that hove
been integrated in content areas.
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Key

Oectncd circuits provide a means of transfemiig electrical esengy
when heat light sound and chemical changes are produced Heat
light mechanical motion, or electricity aught be Involved in such
transfers

a Design and diegrom using common pictures and symbols ert electrical
circuitto demonstrate energytransfer

b Relate e|ectncrty tomagnetism (eg., electromognets and simple
electric motors) using descnptions anddiagrams

c Analyze how an electric motor demonstrates energy transfers (e g,
chemical to electrical to mechanical motion)

d Explain how generators produce electncrty from mechanic, motion

The sun is a major souree of energy fen changes on the Earths
surfocc

a. Measure temperature differences as the sun or amodel of t he sun
warms different surfaces

b Graph time vs temperature of different surfaces exposed tothe sun
and analyze the graphs toinfer factors thot affect beat absorption,

c Investigate and describe practical uses of sobr energy (eg solar
ovens, water heaters calculators etc)

HcHistery of Science NsNature of Saence PsSc.ence mSoaal ond Personal Perspectives
TsTechnology - major categones of the National Saence Education Standards that have
been integrated in content areas
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Impury

A Abilities Necessary to do Soentifie Inquiry

I. Identify process skills that can be used » saentific investigations

a Observe
L Observe patterns of objects and events
2 Distinguish between qualitative ond quantitative observations

b Classify
1 Arrange data in sequential order
2 Use scientific (eg. f.eld gu_es cherts periodic tables etc)ond

dichotomous keys for classification

c Measure ,
1 Select and use appropriate toois(e » metric ruler graduated

cylinder thermometer balances spnng scales stopwatches) and
units (eg, meter liter Celsius gram Newton second) to measure
to the unitrequired in a particular situation

2 Select and use appropnate metnc prefixes toinclude mill!- centi-
and kllo-

d Infer
J_ Moke inferences basedon observations

e Predict .
L Predict the results of actions based on patterns in data ond

experiences

2 Design and conduct aScientific investigation

a. Recognize potential hazards wrth.n ascientific investigation and
practice appropriate safety procedures

b Pose questions and problems to be investigated
e Obtain sclent ific information from avariety of sources (such os

Internet electronic encyclopedias journals community resources

d Distinguish and operationally define Independent (manipulated) and
dependent (responding) variables,

e Manipulate one variable over t.me with repeated trials and controlled
conditions

f Collect and record data using appropriate metric measurements

_3 rfcWstorv of Science N-Nature of Science PsScience in Social and Personal '"peetjue.
*" TttThnTlogy - major categone, of the Nationol Science Educate Standard, that have
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g. Organize data mtobies and graphs.
h Analyze data toconstruct explanations and draw conclusions.

3. Use appropriate tools and techniques to gather, analyze and Interpret
data

a. Select ond use appropriate tools and technology (such as calculators
computers probes thermometers, balances spring scales
microscopes, binoculars, and hand lenses) to perform tests collect
data onddisplaydata.

b Analyze ahd interpret data using computer hardware and software
designed for these purposes

4. Develop descnptions explanations prediction- and models using
evidence

a. Discriminate among observations inferences and predictions
b Construct and/orusemodels to carryout/su pport sclentifk

investigations

8 Think cntcally and logically to make relationships between evidence
and explanations

a. Review andsummarize data to showcause-effect relationships In
experiments

b Stateexplanations in terms of -dependent (manipulated) and
dependent (responding) variables

c Statehypotheses In ways that include theIndependent (manipulated)
and dependent (responding) variables

6 Recognize and analyze cite—atrve explanations and predictions

a. -Analyze different ideas and explanations to consider alternative ideas,
b Accept the skepticism of others as port of the scientific process

7 Communicate scientific procedures and explanations

a. Use drawings written and oral expression to communicate information
b Create drawings diagrams charts tables and graphs to communicate

data

c. Interpret and describe patterns of data on drawings diagrams
charts tables, graphs and maps

d Createand/or use scientific modelsto communicate information.

Key rfcHi*tory of Science, NrNoture of Science P=Science in Soaal and Personal Perspectives
TsTechnology - major categones of the National Science Education Standards that have
been integrated in content areas.
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6 Use mathematics in all aspectsaf scientific ii-junry

a Use mathemotles to gather Organize and present data
b Usemathematics to structure convincing explanations

B Abilities Necessary to DoTechaologica! Design

_ Identify appropnate problems for technological design

a. Identify a specific need for a product
b Determine whether the product will meetthe specified need

2. Design a solution or product

a Compare ond contrast different proposals using selected criteria (e g.
cost time trade-off materials needed)

b Communicate ideas withdrawings and simple models.

3 Implement a proposed design

a Select suitabletools andtechniquesto ensureadequate accuracy
b Organize materials devise aplan and work collaboratively where

appropriate

4 Evaluate completed technological designs or products

a. Measure the quality of the product based on the ongsiol purpose or
need and the degree to which it meetsthe needs of the users,

b Suggest improvements and try proposed modifications tothedesign

5 Communicate the process of technological design

a Identify the four stages of problem solving: problem idefttrfication
solution design Implementation and evaluation.

C Understandings about Science andTechnology

1 Scientific injury and technological design have similartties and
differences

a. Compare and contrast seient ific inquiry and technological design

— H>Hi*tory of Science N=Nature of Saence P=Sc.ence in Soaal and Personal Perspectives
TsTechnology - major categones of the National Saence Education Standards that have
been integrated «n content areas
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2 Many different people mdifferent cultures have made and continue to
make contnbutions to science and technology

a Describe examples ofcontributions people hove made toscience ond
technology (H N)

3 Science and technology are reciprocal

a Explain how science ond technology are essential to each other (T)

4 Perfectly designed solutions do not exist

a Discuss factors thataffect product design and olter t he original
design CO

b Discussrisk versusbenefit factors in product design (P)

5- Technological designs have constraints

a Describe examples of constraints on technological designs CO
b Explom why constraints on technological design are unavoidable

(J N)

6 Technological solutions have intended benefits and unintended
consequences

II Life Science
Unit of Study Organization and Cbssif ication ofLiving Things

A Structure and Function m Living Systems

1 All organisms are composed of cells —the fundamental unit of fife
Most organisms are single cells' other orgomsms including humans are
multicellular

a. Explain why the cell isthemost basic unit of Irving things
b Classify organisms os single-celled (e.g bacteria algae protozoa and

certain fungi) or -unicellular (eg. animals [vertebrate/
invertebratej)

c Give evidence to support the statement that single-celled organisms
comprise the greatest bio-ass of fife an Earth

T— H-Histery of Science N=Neture of Saence P=Saence in Social and Personal Perspective*
T=technelogy - major categories of the National Science Education Standards that have
been integrated in content areas
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d Analyze theuse of single-celled orgonisms in Industry and mthe
production of food and problems single celled organisms can cause for
humans. (T P)

2. Cells carry on the many functions needed to sustain life They grow
and divide thereby producing mare cells This requires that they take
in nutrients wbch they use to provide energy for the work thot cells
da and to make the matenalsthat a cell or an organism seeds

a. Compare the major components ofthe cell (nucleus* cytoplasm* cell
membrane* cell wall*, vacuole* mitochondnon nuclear membrane and
chromosome) and their general functions (eg, mitochondrion isthe
siteof energy production) [Die asterisk Indlcotesthat the concept
hasbeen taught at a previous grade level]

b Describe the processes of respiration (aerobic and anaerobic) growth
and reproduction (asexual and sexual) removal of wastes and cellular
transport (osmosis and diffusion) In cells

c Demonstrate diffusion and osmosis

J Living systems at all levels of orgomxation demonstrate the comple-
metrtary nature of stnicture and function Important levels of
organization for structure and function include cells organs tissues
organ systems whole organisms and ecosystems Specialized cells
perform specialized functions in multicellular organisms Groups of
specialized cells cooperate to form a tissue such as a muscle.
Different tissues are is turn grouped together to form larger
functional umts called organs Each type of cell tissue and organ
has a distinct structure and set of functions that serve the organism
as a whale

a. Compare ond contrast the major structures and functions of typical
plant andanimal cells*

b Observe compere and contrast different typesof cells ond tissues
(eg, epithelial nerve,bone,blood ond muscle). (T)

c Differentiate among cells tissues organs and organ systems
d Compare ond contrast the structure ond functions of cells tissues ond

organs in single celled ond multicellular organisms
e Classify Irving orgonisms according to similarities in structure usmg a

dichotomous key(kingdom phylum class order family genus and
species)

Key M=Hi*tory of Science, N:rNatur* of Saence P=Sclenee in Social and Personal Perspective*
TsTechnology —major categories of the National Science Education Standards that have
been integrated in content areas
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9
a *| 4 The human organism has systems for digestion respiration
• circulation* excretion movement*, control and eoordliiation* ahd
X protection from disease These systems interact with one another
Fj [The asterisk indicates that the concept has been taught at a previous
I I* grade level]
itff a. Identify the general functions ofthe mojor body systems and give

| examples of how these systems work together (eg. respiratory ond
• i circulatory)
f $ b Explain how the nervous and endocrine systems are regulators of
J. 8 activities in humans

8 - c. Define regulation as the process of monitoring ond coordinating
j- g activities in an organism
1 _ d Illustrate the parts and describe the functions of the organs ofthe
•* _ nervous system (eg parts of the brain the spinal cord and nerves)
8? e Illustr-tetheports and describe the functions of theglandsof the
J I endocrine system (e a. pituitary thyroid adrenal glands and
j _ pancreas)
3-D f illustrate the parts and describe the functions ofthe digestive
| | system including mouth, esophagus stomach, small intestine large
8- • intestne rectum liver pancreas and gall bladder
o Ti g. Design an appropriate diet and descnbe theeffects and benefits on
£ 5 body functions (P)
a'f h Illustrate theparts and describe the functions of the organs ofthe
*1 excretory system including kidneys liver and urinary bladder
S-5 , Compare ond contrast the human body organs and systems to other
>.! animals (eg. earthworm frog and chicken)

-

,

I1

Disease is a breakdown in structures or functions of an organism^
Some diseases are the result of intrinsic failures of the system
Others are the result of damage by infection by other organism*

Describe the work of scientists (eg. Pasteur Fleming Salk) inthe
discovery ond prevention of disease (H) ,

j,? b Differentiate among avirus abacterium andaprotist
- X ^ i_|sl __—— diseases caused by viruses (eg. polio measles smallpox)
J. S bacteria (e.g. tetanus strep throat) ond pnotlsts (eg. malaria).
S -" d Identify the intrinsic diseases associated wrth thedigestive system
5 5 (_g. Crohn sdisease) and the nervous end endocrine systems (e g.
I * diabetes and Parkinson s disease)

11
~Z~ HcMtstory of Science NhNature of Science P=Saence in Social and Personal Perspective*
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e. Exam.ne how health care technology has improved the quality ofhuman
„fe (eg. computerized tomography [CTJ artificial organs bionics
magnetic resonance imaging [MRIL urtrasound) CO

B. Regulation and Behavior

1 All orgainsms must be able to obtain and use resources grow
reproduce and maintam stable Internal eondrtions while living ma
constantly changing external eavnonment

a Analyze the bask characteristics and needs of living things,
b Compare and contrast how organisms use resources grow reproduce

and maintain stable internal conditions (homeostasis)

2 Regulation of an organisms internal eronroiimeirt isvolves senswg the
inte-al envu-mrne-t and changing physiological cetivihes to keep
conditions within the range required to survive

a Contrast warm-blooded ond cold-blooded animals' mechanismsto
control their internal enve-onment

b Infer ho* environmental stimuli cause changes in hormone production
that allow argamsms to survive (e g, cdr—lalsie is produced in response
to fear or excitement)

3 Behavior is one land of response an organism can make to an internal
or environmental stimulus A behavioral response requires eiicrdmotio-
and communication at many levels including cells organ systems and
whole onanisms Behavioral response is aset of actions determined m
part by heredity and in part from experience

a Evaluate behaviors to determine rf theyare inherited —learned
b Predict an organism's response to an environmental stimulus based on

its level oforgonaction (e a. endospore formation and hibernation).

Unit of Study Genetics

C Reproduction and Heredity

1 Reproduction a acharactenstx; of all livisg systems and essential to
the continuation of every species Some orgamsms repro_ee
asexually Other orgamsms reproduce sexually

— £Hff cf srf-ce ^Nature of Sdence P=Science in Soaal ond Personol Perspective*
TsTechnology - major categones of the Notional Saence Education Standard, that have
been integrated in content area-
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b Account for the adoptability of spec.Cs that reproduce sexually versus
asexualk/

In many species fenn-es produce eggs and males procfaee sperm An
egg and a sperm unite to beg- the development of a new Indhndual
That new mdividual receives genetic information from its mother (wo
the egg) ond its father fria the sperm) Sexually produced offspnng
never are ide-ticd to either af their parents

a Explain theformatlon of sex cells (melosls) and the waythls results in
each cell having only half thegenetic material needed toproduce anew
Individual.

b Analyze how the combination ofsex cells results In anew combination
of genetic information different from either parent

Every orgomsm requires a set of rastractioiis for specifying its traits.
Heredity is the passage of these instruct-as from one generation to
another Hereditary Information is contained in genes located in the
chromosomes of each cell Each gene comes a single umt of
information Aa inherited trait of an individual can be determined by
one or by many genes and a single gene can mfkience more than one
trait A human cell contains many thousands of different genes

a Identify the historical contributions and significance of discoveries of
Gregor Mendel as related to genetics (H)

b Describe the relationship between genes and chromosomes ond their
relationship to inherited charactenstics

c. Anolyze how traits are passed from parents toOffspring through pairs
of genes.

d Explom how inherited traits are determined by one or many genes

The charactenstics of as organism can be described in terms of a
combination of traits. Some traits are inherited and others result
from interactions with the etrvtrOhment

a. Differentiate between dominant and recessive traits (genotypes and
phenorypes)
Categorize traits as inherited or acquired
Construct ond use Punnett squores to explom how single genetic traits
ore combined and passed to offspring.
Calculate the probability af simple phenotypes and genotypes
Discuss advantages and disadvantages of selective breeding genetic
engineering and biomedical research 0*1

b

c.

d

e.

Z~ ^History of Science N--Nature of Science P=Sc,ence in Social and Personal Perspective*
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Unit of Study Ecology- The Biotic Environment

t> Populations andEcosystems

1 Apomd-ho. consist, of all individuals of a*P~te» *_^r**f£otTorve. place and time AP population, Imng together and the
physical factors wrth wrach they toteroct compose an ecosystem

a Describe the charactenstics of populations. TThe asterisk Indicates
that this concept has been taught at a previous grade level]

b Distinguish betweenoopulatwns ond communities,
c Distinguish between habitats and ruches,
d Differentiate between an ecosystem and abiome

Z Populat-ons of oreanisms can be e«tegor_ed by the *"-^_*» "~f
mw ecosystem All animals including humans are consumers which
obtam food by eating other organisms. Decomposer,J""*
bactena and fungi are consumers that use waste matenals and dead
orgamsms for food Food webs Identify the relationships among
producers consumers and decomposers wan ecosystem

a. Analyze the role of producers consumers ond decomposers man

b Wentify kinds of relationships organisms have wrth each other
(predator/prey competition)

c Analyze energy flow in afood cham and rte relationship to afood web

3 The number of organisms an ecosystem can support depends on the
biotic resource, available ewe* octapiate b.ohc resource, and"
disease or predators papulations <i»c-dmg humans) increaseat rajrfd
rate. Lack of resources and other factor, such o, predat- ond
climate, hm.t the growth of papulations in specific niche, is the
ecosystem

a. Compare and contrast how cooperation competition ond predation
affeet population growth,

b Analyze the effects of overpopulation within an ecosystem on the
amount of resources available (P)

a Analyze how natural hazards (earthquakes, landslides ""dfires
volcanic eruptions floods and storms) affect populat.ons (P)

_ ^Vfi«torv of Saence N=Nature of Saence P=Sc.ence in Soaal end Personal Perspective**" ^Z^^Xories of theNoliono, Science Educat.on Standard, that hove
been integrated In content areas.
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HI Berth Science
Unit of Study Ecology - The Abiotic Environmcnt

A Structure of the earth System

1 La-dforms are the result of a combination of constructive forces
(eg deposition of sediment,) and destructive forces (eg
weathenng and erosion)

a. Distinguish among weathering erosion and deposrt.on
b Examine how physical weathenng and chemical weathering break rocks

into fragments
c Investigote and examine how the earth's surface Isconstontly changed

by weatherbig erosion deposition and human Impact (P)
d Examine the effects of weathering erosion and deposition on the

formation of major landform regions in 5outh Carolina,
e Relate the fertility of floodplows todeposition ofsediments
f Discuss thebenefits and hazards of living on a floodplain. (P)

2 Soil consists of weathered rock- end decomposed organic material from
dead plants animals and bacteria. Sods are often found in layers
With each having a drfferent chemical composition Living organisms
have played many roles is the Earth system including affectmg the
composition of the atmosphere producing some types of rocks and
contnbuting to the weathenng af rocks

a. Discuss how climatic conditions affect the development of sods
b Analyze soil properties that can be observed (soil profile composition

texture particle size) ond measured (permeability temperature, pH
moisture) to predict sod quality

c Explom why soil (sediments) con be amajor pollutant ofstreams. (P)
d Evaluate ways in which human activities have affected soil and the

measures taken to control the impact (silt fences ground cover
farming land use nutrient balance). (P)

3 Water which covers the majonty of the Earth s surface dreulates
through the crost oceans and atmosphere in what « known as the
-water cycle " Water evaporates from the Earths surface, nses and
cools as it moves to higher elevations condenses as rats or stow and
falls to the surface where it collects is lakes oceans soil and in
rack, underground

— „.„„ of Science NrNoture of Sdenc* P=Se.en„ in Soaol and Personal Perspective.
^ TsTechnology - major categone* of the National Science Education Standard, that hove
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a Define groundwater runoff drainage divide and drainage basin
(watershed)

b Infer what happens to water that does not soak into the ground or
evaporate

c Analyze the factors thataffect runoff
d Differentiate between drainage divides and drainage basins using mops

oraerial photography and illustrate the relationships between
groundwater and surface water in awatershed CD

e Identify ond illustrate groundwater zones including water fable, zone
of saturation ond zone of aeration

f Identify technologies designed to reduce sources of point and non-
point water pollution. (T P)

4 The atmosphere is a mixture of mtrogen oxygen and trace gases
that include water vapor

a Infer how air pollution affects people and the wvironment
b Infer how air pollution affects the human body
c Analyze ways air pollution can be reduced
d Analyze how chemical hazards (pollutants in air water, soil, ond food)

affect populations and ecological succession (P)

9 The sun is a major source of energy for changes on the Earths
surface Energy Is transferred in many ways

a. Analyze the greenhouse effect and its consequences. <P)
b Describe ways that humans may beinfluencing orcontributing to global

warming. (P)

6 For ecosystems the major source of energy is sunlight Energy
entering ecosystems as sunlight Is transferred by producers nrto
chemical energy through photosynthesis That energy then passes
from organism to organism in food webs

a Describe how sunlight through photosynthesis Is transferred by
producers intochemical energy

b Trace the path of solar energy through asimple food chain and
through food webs that include humans

c Examine how energy is transferred through an ecosystem
d Examine how energy is distributed in an energy pyramid

7 The number of orgamsms an ecosystem can support depends upon the
abiotic factors Given adequate abiotic resources and no disease or

K_y HcWstcry of Science NrNoture of Saence PiSaence in Soaal and Persanal Perspectives
TsTechnology —major categone* of the National Saence Education Standards that have
been integrated in content areas
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IV

predators population, (tecludiiig humans) mereoM at a rapid rate
Lack of resources and other factors such as predatUm and cBmate
limit the growth of populations in speerffc mches in the ecosystem

a Compare and contrast the abiotic factors thot affect population
growth and size (quantity of light water range of temperatures soil
compositions)

b Diagram fhe cycles ofwater carbon oxygen and nitrogen in the
environment

c Analyze the vital role ofsingle-celled organisms (eg. phytopronkton) In
the carbon oxygen cycles

d Examine how materials are reused In acontinuous cycle in ecosystems
e. Distinguish between renewable ond nonrenewable resources ond

examine t he importance oft heir conservation (P)
f Evaluate the effectsof human population on air water and land <P)
g, Anaryzethe benefits of solid waste management (reduce reuse

recycle) (T, P)

Physical Science
Unit of Study Chemical Nature ofMatter

A. Properties and Changes of Properties in Matter

1 Chemical elements do not break down dunng normal laboratory
reactions .nvolvtng such treatments as heating exposure to electric
current or reaction With adds Substances react chemcalry in
choractenstie ways with other substances to form new substance,
(compounds) with different characteristic propertie,

a. Distinguish between physical and chemical properties,
b Distinguish between physical and chemical changes
c Cite examples ofchemical changes in matter (e o, rusting [slow

oxidatfonl combustion [fast oxidation] ond food spoilage)

In chemical reactions the total mass is conserved

a Recognize chemical symbols ond chemlcol formulas ofeomrnon
substances such as NaCI (table salt) »fi {water) C^iOb (sugar) 02
(oxygen gas) C02 (carbon dioxide) and hfe (nitrogen gas).

b Identify evidences ofchemical reactions (e g. gas evolved color
and/or temperature change precipitate formed).

-— £„_t of Science N=Nature of Sc.ence PsSc.ence in Soaal and Per.onalT"er«pect.ve«
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Determine the reoctonts and products in simple chemical reactions
such as photosynthesis (plants) and respiration (plonts and animals)
Explain therdle of theenzymes asCatalysts.
Use balanced chemical equations such as photosynthesis ond
respiration to support the low ofconservet ion ofmatter
Explain how the total mass ofmatter involved in the chemical
reaction does not change even when a90s isreleased

rfcWstory of Sc.ence N=Noture of Sc.ence P=Sc,ence in Social end Personal Perspective*
TeTschMbgy - major categories of the Nat.onat Saence Education Standard, that have
been integrated In content areas
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I Inquiry

A Abilities Necessary ta do Sde-tifle I*pilfY

1 Identify process skills that can be used in scientific investigatioas

a Observe

L Observe patterns of objectsand events
2 Distinguish between qualitative and quantitative observations

b Classify
L Arrange data insequential order
_ Use scientific (eg. field guides charts periodic tables etc) and

diehotomous keys for classification.

c Measure
1 Select and use appropriate tools (eg, metric ruler graduated

cylinder thermometer balances spring scales and stopwatches)
and units (eg. meter liter Celsius gram Newton and second) to
measureto the unit required in a particular situation.

2 Select and use appropriate metric prefo<es to include milll- centi-
ond kilo-

d Iefer
L Moke inferences based on observations

e Predict
L Predict the results of actions bosed on patterns in data and

experiences.

2 Design and conduct a scientific investigation

a ftecognrze potential hazards within ascientific Investigation and
practice appropriate safety procedures

b Pose questions and problems to be investigated
c Obtain scientific information from a vanetyof sources (such as

Internet electronic encyclopedias journals, community resources
etc.)

d Distinguish and operationally define independent (manipulated) and
dependent (responding) voriobles

e. Manipulate one variable over time with repeated tmils and controlled
conditions,

f Collect ond record data using appropriate metncmeasurements

—- HsHurtory of Science NrNoture of Saence P=Sc.ence in Social and Personal Perspective*
TtTechnology - major categones of the National Science Educatien Standard, that have
been integrated in content area*
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a, iOrganize data In tables and graphs.
h Analyze data to construct explanations and draw conclusion*

3 Use appropnate tools and techniques to gather analyze, and interpret
data

a. Select ond use appropriate tools and technology (such as calculators
computers probes thermometers balances spring Scales
microscopes binoculars and hand lenses) to performtests collect
data and display data.

b Analyze and Interpret data using computer hardware and software
designed far these purposes

4 Develop descnptions explanotione predictions and models Using
evidence

a Discriminate among observations inferences and predictions
b Construct and/oruse models to carryout/supportscientific

investigations

5. Think cntically and logically to moke relationship, between evidence and
explanations

a. Review and summanze datato show cause-effect relationships m
experiments

b State explanations in terms of independent (manipulated) and
dependent(responding) variables

c State hypothesesin waysthat include the independent (manipulated)
and dependent (responding) vanables.

6. Recognize and analyze alternative explanatioas and predictions

7 Com—jsieate seientrfie procedures and explanations

a. Use drawings wrttten ond oral expression to commumcote -formation,
b Create drawings, diagrams charts tobies ond graphs to communicate

data

c Interpret ond describe patterns of data on drawings, diagrams charts
tables graphs andmops

d Createand/oruse scientific models to communicate Information

S Use mathematics in all aspects of scientific inquiry

•jr" (^History ofScience NrNoture of Saence P=Scienee in Social and Personal Perspective*
Tetechnology - major categones of the National Science Education Standard* that have
been integrated in con-tent areas.
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a Use mathematics to gather organize and present data
b Use mathematics to structureconvincing explanations.

B. Uriderstanclingi about Scientific Imxiiry

1 t>rfferent kinds ofquestions suggest cWferent kmds of scientifie
investigations

57

fl I a Relate how the kind of question being asked directs the type of
„•" investigation conducted (e g. observing and descnbing collecting

experimenting surveying Inventing ond making models)
f'X o
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2 Current scientific knowledge and understanding guide scientific
investigations

3 Mathematics is important in all aspects of scientifie Isqwry

4 Technology used to gather data enhance, accuracy and allows scientists
to analyze andquantify result,

a Compare and contrast the quality of data collected with ond without
technological devices

5 Scientific explanations emphasize evidence hove logically consistent
arguments and use scientific pnnaples models and theories

a Discuss how scientific knowledge advances when new scientific
explanations displace previously accepted knowledge

6 Science advances through legitimate skepticism

7 Scientific investigations sometime, result in new ideas asd phenomena
for study

C Abilities Necessary to Do Technological Design

1 Identify appropnate problems for technological design

a. Ident tfyaspecific need for a product
b Determine whether the product will meet the needs and beused

rt^^ory of Science NrNeture of Science PsScience in Soaal and Personal Perspective.
^ TrTechnology - major categories of the Notional Saence Education Standard* that have

been integrated in content areas.
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2 Desgn a solution or product

a. Compare ond contrast different proposals using selected crrteria (eg.
cost time trade-off and materials needed),

b Communicate ideas with drawings and simple models

3 Implement a proposed design.

a Select suitable tools ondtechniques to ensure adequate accuracy
b Organize materia- devise aplan and work collaboratively where

appropriate

4 Evaluate completed technological designs or products

a. Measure the quality of the product based onthe original purpose or
need and the degree to which it meetsthe needs of the users.

b Suggest improvements and try proposed modifications tothe design

5 Communicate the process of technological design

a. Identify the four stages of problemsolving. problem identification
solution design implementation and evaluation.

D Understandings about Science and Technology

1 Scientific inquiry and technological design have similarities and
differences

a. Compare and contrast saentific inquiry and technological design

2 Many different people mdifferent cultures have made ond continue to
make contributions to science and technology

a 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 essential to each other (T)

4 Perfectly designed solutions do not exist

Key HsHistory of Science NrNoture of Science PrScience in Soaol and Personal Perspectives
TsTechnology —mojor categone* of the National Science Education Standards that have
b«en integrated in content areas
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a Discuss factors that affect product design and alter theoriginal
design (0

b Discuss risk versusbenefit factors In product design (P)

59

5 Tectuwlogieal designs have constroJBts

a Describe examples ofconstraints on technological designs. CO
b Explain why constraints on technological design are unavoidable. {J N)

6 Technological sokrrions have intended benefits and urn-fended
consequences

H Ufe Science
Unit of Study Classification, Diversity, and Adaptations of Organisms

Over Time

A. Diversity and Adaptations of Orgonisms

1 Million, of species of animals plaats and microorgamsms are aKve
today Although different species might look dissimilar the unity
among organisms becomes apparent from an analysis of internal
structures the sim.lanty of their chemical processes ond the evidence
of common ancestry

a Observe descnbe ond examine the diversity of organisms over time
including differences ond similarities based on kingdoms phyla dosses
(e g structure body temperature size and shape) *[Thts concept has
been taught ata previous grade level]

2 Biological change accounts for the diversity of species developed
through gradual processes over many generations Biological
adaptations wroeb involve the selection of naturally occumng
venations at populations enhance survival and reproductive success ma
particular environment How a specie, moves obtains food
reproduces and responds to danger is bosed in the species
evolutionary history

a Suggest evidence of how species have adapted to changes in their
habitats

Kev rfcWistery of Science NrNoture of Saence PrSaence in Soaal and Personal Perspectives
TeTechnology - major categories of the National Science Education Standard* that hove
been integrated in content areas.
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b Analyze how an adaptation can increase an organism's chances to
survive ond reproduce m a particular habitat (eg,, cacti needles/
leaves fur/scales) *[Thls concept has been fought at a previous grade
level]

c Examine how natural selection increases the variations within
populations

3 Extinction of a species occurs when the environment Changes and the
adaptive <*arocteri-tics of a species are msuffieient t» aBow Its
survival

a Determine the factors that contribute to an organism becoming
extinct

b Explain some of the natural and human-mode pressures that can cause
extinction.

c Examine ways to prevent the extinctionof onorganism

4 Fossils provide important evidence of haw life and environmental
conditions have changed (Earth, History Earth Science) FoSsits
indicate that many orgamsms that lived, bug ago ore extinct
Extinction of species is common Most of the species that have lived
on the Earth no longer exert

a Examine how scientists use fossils as cluestostudy the Earth's past
b Observe interpret,ond analyze fossilized tracks
c List different types of fossils and Infer how each formed

(petrifaction mold and cast imprint)
d Demonstrate how to determine the relative oge of rocks and fossils

(index fossil oldest rock layer and youngest rock layer)
e Explom how scientists use technology to date rocks and fossils (eg,

radioactive darting). (T)

5 The Earths processes we see today including erason movement of
lithosphenc plates and changes w atmosphene composition ore similar
to those that occurred in the past Earths history m also influenced
by occasional catastrophes such as the impact of an asteroid or
comet

a Illustrate the principle of unlformitarlonlsm (the concept that Earth
processes over time areconsistent)

b Explain how the geologic time scale is divided into units (eg. era
period and epoch)

c Group different life forms according to the geologic time scale

Key HfHistory of Science NrNoture of Science P=Saence in Soaal and Personal Perspectives
TsTechnology - mojor categones of the National Science Education Standards that have
been integrated in content areas
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III Eprth Science
Urnt ofStudyEarth ond Space Systems

A Earth m the Salar System

1 The Eorthlstre third plonett™
the moan the M eight other ptoet, and thcr moons and smaller
objects such as asteroids and comets (sOor system)

a Describe the features ofthe planets in terms cf sac canpesttion
relative diet-nce from the sun, and abilrtytosupport life

b. Co-pare and contrast the Earth to other planets mterms ofare
con-position end relotlve distance from the sun and cb.l-ty to support

c Desrr.be the features and explain the ongwsaf asteroids comets
ond met*ore

2 The *i« on average star, is central and largest body m the *^-r
,y^tem

b. Ev«l„te how phenomena on the suns surface (eg. sunspots
prominences ond _>tor flares) affect earth.

_ Descnbe how the solar wind effect* Earth (eg. auroras interf_ere-
inradio televisioncom—urication)

3 Energy *aproperty of many substances end » associated wth *kI»

a Expla« the process by which the sun produces energy (fusion),
b Cc-pcre and ccntrast nuclear fusion and nuclear fewian.

4 Most objects in the solar system are* regular ond predictable ir*t?M
wtwrh explains such phenomena as the day the year phases of the
moos and eclipses

a. Compare and contrast the Earth's rotation and revofcitlon as they
relateto doily end annuel changes

b S*aucr«« *>d predict the ph<«~ ofthemoon (eg waxing waning
crescent new and fuH)

c Dem<>nstr«tetfteorrang*n*ntof^ -idtheEortn
during solar end knar eclipse* (melude partial eclipses)

__=,.,„-of scerce N-Noture *f 5a«r.« P=Seie~e » Social sad Personal Perspective*** S - Wr ££. of the Motional Sdeme education Standard, that ho«
beenintegrated incontentarte*.
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8 Gravity alone holde us to the Earth s surfoca and explains the
phenomena of the tides

a. Compare ond contrast the contributions ofCopernicus and Galileo, (rf)
b Diagram the relative position ofthe sun the moon andtheEcrth

during tides,
c Examine the effect of the sun ondmoon ontides

6 Seasons result from variations m the amount of the sins energy
hitting the surface, due to the tih of the Earths rotation on its axrs
and the length of the day

a Analyze how the parallel rays of the sun effect the temperature of
Earth and produce different amounts ofheat-ig on Earths surface.

b Diagram how thetilt ofEarth's axis affects theseasons and the
lengthof day

c Relate the seasons to the tilt of the Earth and the angle of the suns
rays

7 gravity is the force that keeps planet, in orbit around the sun and
govern, the rest of the motion m the solarsystem

a. Examine the role of gravity in keeping the components of the solar
system inorbrt

b Describe the relationship among gravity distance ond mass on orbiting
bodies.

Unit of Study Earth Processes

B Structure of the Earth System

1 The solid Earth is layered With * lithosphere hot. eonvectiiig
asthenosphere within the mantle and dense metallic core*

a. Describe how seismic wave velocities support the existenceof a
layered Earth

b Explain the relative position density and composition ofEarth scrust
mantle and core

c. Differentiate among composition density and location of continental
crust and oceanic crust

. j d Identify the lithosphere as comprised of crust and upper mantle
• ^ e Identify the asthenosphere os the hot conveetmgmantle below the
p " lithosphere

-jr" HiVfistory of Science NNature of Saence P=Sc.ence in Social and Personal Perspectives
T=Tech«ology - major categories of the Nationol Science Education Standard* that have
been integrated in content areas.
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f Compare the physical nature ofthe lithosphere (brittle ond rigid)
wrth the asthenosphere (plastic and flowing),

g. Examine how the lithosphere responds to tectonic forces
(faulting and folding)

Some changes » the solid Earth can be descnbed as th* "rode cycle "
Old rocks at the Earths surface weather forming sediments thot are
buned then compacted heated and often recryst*IB_ed into new
rack Eventually those new rocks may be brought to the surface by
the forces thatdrive plate motions and the rock cycle continues

a Identify and classify minerals that form rocks ond explain how
recrystollizotion of these minerals can take place,

b Distinguish minerals by their physical properties with adiehotoraous
key

c Identify ond classify cornmon rock types based on physical
characteristics (such as minerals present groin size banding or
layering presence of organic material)

d Compare and contrast intrusive ond extrusive igneous rocks, clastic
and chemical sedimentary rocks and foliated and nonfoliated
metamorphicrocks

e Exploei how igneous -etcmorphie and sedimentary rocks ore related
Ina rock cycle

Major geologic events Such as earthquake, volcanic eruptions and
mountain building result from lithospheric plate motion- Landferais
and sea-floor features are the result of a combination of constnictive
(crustal —formation volcanic eruptions deposition of sediment) and
destructive (weathenng erosion) processes

Illustrate and summarize what causes a volcanoto erupt
Compare ond contrast how volcanoes are formed atmid ocean ridges,
wrthm mtra-plate regions at island ores, and along some continental
edges

Examine how earthquakes result from forces inside Earth (tension
shearing, and compression)
Compare and contrast thethreemajor typesof seismic waves
(primary secondary and surface waves).
Identify ond investigate longitudinal and transverse waves.
Describe how the seismograph measures seismic activity (size and type
of wave)-(rj

a

b

•j—- History of Science N-Nature of Saence P=Saence in Soaal and Personal Perspective*
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g Demonstrate how an earthquake's epicenter islocated by using seismic
wave information,

h Explain thehazards that earthquakes pose tostructures. (P)
i Identify ways architectural engineers design and construct buildings

in earthquake prone areas (eg, buildings use shock absorbers and
are designed to bend) fT)

j Relate the occurrence of earthquakes ond voleanoesto Irthospherie
plate boundaries usmg seismic data,

k. Compare and contrast constructive and destructive forces In volcanic
and folded mountain budding,

I Identify and interpret geological features using Imagery (aerial
photography and satellite) and topographic maps. (T)

m. Describe t he geologic history of South Carolina Including the
formation of the major landform regions (Blue Wdge Piedmont,
Sandhills Coastal Plains and Coastal Zone)according to the geologic
time scale

n Explain the modern distnbut ion ofcontinents tothe movement of
hthosphenc plates since the fc—ration of Pangaea.

4 bthospher, plates on the scales of centisetrts end oceans move at
rates of centimeters per year in response to movement hi the
asthenosphere

a Explain how plate tectonics accounts for themotion of lithosphenc
platesand the break-up of Pangaea.

b Compere and contrast thecharacteristics ond interactions of the
three types of plate boundaries (divergent convergent and transfbr—
pkrteboundenes)

c Explam how the age ofrocks ond magnetic data on opposite sides ofa
divergent boundary ore used to estimate therates at which plates
move

d Explain how paleocllmate evidence of fossil records supports the
theory of plate tectonics,

e Infer how subduetion supports the theory of plate tectonics
f Examine how the movement of a lithosphencplateovera hot spot

. formed the Hawaiian Islands

Key HeHwtory of Science NrNoture of Science P=Saence In Soaol and Persanal Perspectives
TsTechnology - major categories of the National Science Education Standards that have
been integrated m content areas
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IV Physicol Science
Unit of Study Forces and Motion

A Motion, and Forces

1 The motion of an object can be descnbed by its position, direction of
motion and speed and can be measured and represented on a graph

a Operationally define speed velocity acceleration ond momentum and
apply these inreal World situations,

b Distinguish between speed and velocity in terms ofdirection,
c Create ond plot atime distance line graph and moke predictions based

onthe graph.

2 Ai object that is not being subjected to a force WW* costume to move
at a constant speed in a straight Tine If more than one force acts on
on object along a straight line then the forces wdl reinforce or cancel
one another depending on ther direction and magnitude Imbalanced
forces wli cause changes m the speed or direction of as objects
motion

a Analyze the direction ond effects of forces In avariety of situations
(eg gravity and friction)

b Compare and contrast forces that are balanced and unbalanced
c Use arrows to illustrate themagnitude and direction of oforce applied

to an object
d Analyze theeffect ofon unbalanced force on an object's motwn in

terms of speed anddirection
e Analyze the effect ofbalanced farces on an object's motion in terms

of speed and direction
f Predict what happens to an object atrest or on object in motion when

unbalanced forces act upon it
g. Apply Newton sLows of Motion tothe way that arocket works,
h Explain how satellites are placed morbit around Earth
i. Describe the motion of an object m free fall
J Summanze some ofthe programs that have ollowed people toexplore

space. (H)
k. Analyzethe benefits generated by space explorations (eg. food

preservations fabric insulation materials) (T)
I Predict future space missions ond thecontnbutions ofthose missions

Key

Note

rt=rfi«tory of Science NrNoture of Science P=Sc.~ce in Soaal and Personal Perspective*
TsTechnology - major categones of the Nationol Science Education Standards thot have
been integrated In content areas.

Bold face type indicates text directly from theNotional Sc.ence Educotion Standard*
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Unit of Study Light

B Transfer of Light Energy

1 The sub's energy arrives as light with a range of wavelength's,
consisting ofvisible light infrared and ultraviolet radiation

a Identify and distinguish the components of the electromagnetic
spectrum (e g. infrared visible light ultraviolet)

b Compare and contrast the characteristics of waves mvarious parts of
- i_ the electromagnetic spectrum
|* c Expla* how prisms and diffraction gratings refract light and produce
I l j the colors In the visible spectrum.
p* _ Expbn in terms of absorpt.on and reflection why acertain color is

it
Ii

seenExplom rainbow phenomena In terms ofrefraction of sunlight by water
droplets in the sky ..,,__..

f Relate the rmportance ofusing sunscreen to the harmful effects of
ultraviolet rodiatwn on the skin. <P)

8 . , -Light interacts with matter by transiniwkw 0»duding ref^ctjo")
|_ absorption or seattenng Cmduding reflection) To see an object light

from that object-emitted by or scattered from it-must enter the
eye

a Distinguish between objects producing light and objects reflecting
light „ , ,

b Investigate and describe the properties ofreflection refraction
transmission andabsorption of light

c Classify objects as opoque transparent or translucent
d Distinguish between images formed in convex and concave lenses
e Analyze how the ports of an eye interact with light to enoble aperson

to see an object
f Explain and diagram how Images ore formed on plane mirrors.
g. Compare and contrast reflecting and refracting telescopes CO
h Compare and contrast radio telescopes and light telescopes
y Explain how space probes satellites radio and light telescopes and

spectroscopes have increased our knowledge of the earth the solar
system and the universe (T)

-- ^,<tery of Saence N=Nature of Sc.ence P=Se.ence in Soaal and Personal Perspective*
*"" Sr_bn7bgy - major categone, of the National Saence Education Standard, that hove

been integrated in content areas

Note Bold f«e type mdtcates text directly from theNat.onol Science Education Standard*
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I Inquiry
Inquiry Is not an isdated unit of instruction and should be embedded throughout the
content areas.

The nature of science ond technology Is incorporated within thisarea

A Identify Questions and Concept, that Guide Sctestiflc Invcstigatwu
Experimental design should demonstrate logical connectiortS between a
knowledge base and conceptual understanding.

1 Formulatea testable hypothes* based on literary research end previous
knowledge.

2. Identify and select expenmental variables (independent and dependent)
and controlled conditions

B Design and Conduct Investigations
Prior knowledge about major concepts laboratory apparatus laboratory
techniques ond sofety should be used In designing and conducting ascientific
investigation.

L Design ascientific Investigation bosed on the major concepts mthe area
beingstudied.

2 Select and use appropnate instruments to make the observation*
necessary for theinvestigation taking into consideration thelimitations
of the equipment

3 Identify technologies that could enhance thecollection ofdata
4 Select the appropriate safety equipment needed to conduct an

investigation(eg. goggles aprons etc)
5 Suggest safety precautions that need to be implemented for the handling

of materials and equipment used in an Investigation.
6 Describe theproper response to emergency situations in thelaboratory
7 Conduct a laboratory investigation wit hrepeated trialsand systematic

manipulation of variables
8 Identify possible sources oferror inherent in an experimental design.
9 Organize and display data In useable and efficient formats such as

tables graphs maps andcross sections
10 Draw conclusions based cnqualitative and quontrtative data.
IL Discuss theimpact ofsources oferror on expert—entol results
12 Communicate and defend thescientific thinking that resulted in

conclusions

K-v H_-fistory of Science IfeNeture of Saence P=Sclenee in Soclol and Personal
Perspectives TrTechnology - major categone* of the Nationol Science Education
Standards thot hove beenintegrated in content areas

Note Bold face type indicates text directly from the National Science Education Standards
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C Use Technology and Mathematics to Improve Investigation- and
Communications
Scientific Investigations can be improved through the use of technology and
mothematics. While rt is acknowledged that the SI system isthe accepted
measurement system in science opportunities to use theEnglisti System are
encouraged

L Select and use appropriate technoiog.es (e g, computers, calculotors
CBLs) toenhance the precision and accuracy ofdata collection, analysis,
and display

2 Discnminate between data that may be valid or anomalous
3 Select and usemathematical formulas and calculations to extend the

usefulness of laboratory measurements.
4 Draw a "best fit" curve through data points
5 Calculate theslope oft he curve and use correct unrts for thevalue of

the slope for linear relationships
6 Calculate Interpolated and predict extrapolated data points.
7 Perform dimensional analysis calculations.

D Fonttulate and Revise Soentrfie Explanations and Models Using Logic and
Evidence
Scientific explanations and models are developed and revised through
discussion and debate

L Construct expenmental explanations ormodels through discussion
f-f, debate logic and experimental evidence
_ 1 2 Develop explanations and models that eliminate bias and demonstrate the

use of ethical principles. If)
3 Reviseexplanations or models after review

E Recognize and Analyze Arte—ative Explanations and Models
Scientific criteria oreusedto discriminate among plousfcle explanations.

t Compare current scientific models with experimental results
2 Select and defend based on scientific criteria the most plausible

explanation or model

a j F Communicate and Defend a Scientific Argume-t
J,g Experimental processes data and conclusions should be communicated In a

clear and logical manner

t Develop asetof laboratory Instructions thatsomeone else can follow
2. Develop apresentation tocommunicate the process and conclusion ofa

scientific investigation

Key HsHistory of Science N=Nature of Saence P=Saenee in Sodal and Personal
Perspective* T=Technology - mojor categories of the Nationol Science Educotion
Standords that have been integrated in content areas.

Note Boid face type indicates text directly from the National Science Education Standards.
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Understanduigs about Scientifie and Technological Impniy
Historical scientific knowledge current research technology mathematics and
logic should be the bads for conducting investlgotlons ond drawing conclusions.

L Analyze how science and technology explain and predict relationships

a Defend the idea thot conceptual pnneiples and knowledge guide
sdentlfIc and technological Inquiry

b Explain how historical and current scientific knowledge influences
the design interpretation and evaluations of investigations

L Discuss the reasons scientists and engineers conduct
investigations

2 Defend the useof technology asamethod for enhancing data
collection, data manipulation and advancing the fields of
science ond technology

3 Explain how mathematics is important toscientific and
technological Inquiry

4 Explain why scientific models and explanations need tobe
based on histoncal and current scientific knowledge

6 Understand that scientific explanations must be logical
supported bythe evidence and open to revision

II Life Science

A The Cell

'K_v H»M«tory of Science N-Nature of Science P=Seience In Social and Personal
Perspective* ^Technology - major categories of the Notional Science Education
Standards that have beenintegrated Incontent areas

Note Bald foce type indicates text directly from the National Science Education Standard*
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K«Y

Note

Cells have particular structures thot underlie their function Inside
the celt is a concentrated mixture of thousands of different
molecules which form a vanety of specialized structures that cany
out such cell functions es energy production transport of molecules
waste disposal synthesis of new molecules and the storage of
genetic matenal

a Compare prokoryotlc and eukcryotic cells
b Identify thecellular structures that ore responsible for energy

production waste disposol molecular synthesis storage ofgenetic
matenal and cell movement

c. Trace the development of the Cell theory (H)
d Discuss uses oftechnologies that enoble In-depth studies ofthe

cell such os microscopes uitracentnfuge techniques and
radioscopy studies. CO

Most cell functions involve chemical reactions Food molecules taken
into the celt react to provide the chemical constituents needed to
synthesize other molecules Both breakdown and synthess ore made
possible by a large set of protein catalysts eafled enzyme, The
breakdown of some of the food molecules enables the cell to store
energy a specific chemicals that are used to carry out the many
functions of the cell

a. Explain the role ofenzymes in chemical reactions within the eelL
b Differentiate the functions of carbohydrates proteins lipids and

nucleic acids in the celL

Cells store and use information to guide their functions The genetic
information stored in DMA is used to direct the synthesnr of the
thousands of proteins each cell require-.

a Compare DNA and RNA
b Explom the role ofthetriplet codon mprotein synthesis
c. I llustrate the stepsof protein synt hesrs

Cell functions are regulated Regulotx>n occurs through changes in
the activity of the functions perforeted by proteins and by the
selective express*™ of certam genes This regulation allows celts to
respond to their environment and to control and coondiiiate cell
growth anddivision

a.

b

Examine the importance ofDNA and proteins - cell regulation.
Discuss mishaps In cell regulation (e g, tumors). (p)

HsHistory of Science NNature at Saence P=Science in Soaol and Personal
Perspective* T=TechnoJogy - major categones of the National Saence Education
Standards thot havebeenintegrated in content area*

Bold face type indicates text directly from the Notional Science Education Stondords
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Key

Celb cob differestiote and complex twiJtieelluiar organisms are
formed as ahighly organized amtngement of drfferent»ated ceDs In
the development of these muthcellular organisms the progeny from a
single cell for* an embryo m which the cells multiply and
differentiate to form the many speaciized ceBs, tiswes and o-jatw
that comprise the final orgomsm This oSfferentiotK- is regulated
through the expression of different genes

a Illustrate the development of both on animal and aplant
multicellular organism (cells specialized cells tissues organs
organ systems and organisms)

b Describe how organs and systems In both plonts ond
animals function. "{Thisconcept hasbeen taught at a previous
grade level]

c Recognize that odegenerative disease sivolves the deterioration
of the argons or tissues.

B The Molecular Basi*of Heredity

1 In alt orgamsms the instnjctions for specifymg the charoetertsties
of the organism are corned m DNA a large polymer formed from
subunrts of four kinds (A T 6 and C) The chemical and structural
properties af DNA explain how the genetic information that underlies
heredity is both encoded in genes (as a stnng of molecular "letters")
and replicoted (by a templatuig mechanism) Each DNA molecule is
a cell forms a single chromosome

a, Explain how DNA genes ond chromosome* are related.
b Analyze the chemical structure of DNA.
c Explain how DNA replication occurs
d Evaluate the impact of DNA technology on society (eg,.

bioeng-eenng forensics, genome project DNA fingerprinting)
CT r>)

Most of the cells m a human contain two copies of each of 22
different chromosomes In addition there is a pair of chromosomes
that determine, sex a female contain, two X-ehremosornes and a
male eontaii- one X and one Y chromosome Tra-s-.ss.ee of genetic
infor-atioe to offspnng occurs through egg and sperm cells that
contain only one representative from each chromosome pair An egg

H=Hi*tory of Science N=Neture of Saence P=Science in Soaal end Personal
Perspectives TsTechnology - major categories of the National Saence Education
Standards that have been Integrated in content areas

Bold foce type indicate* text directly from the National Science Educotion Standard*.
Note
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and sperm unite to form o new mdnndual The fact thot the human
body is formed from cells that contain two copies of each
ctiromosome--and therefore two copes of each gene--explainsirwrny
features of human heredity such as how venations that are hidden
m one generation can be expressed in the next

a Explain the process of meios—.
b Make predictions concerning Inheritance based on the laws of

heredity
c Discuss advancements in the studyof heredity since

Mendel including thechromosome theory (H)

Changes in DNA (imitations) occur spontaneously at low rate* Some
of these changes make no deference to the organism whereas
others can change cells and organisiws Only mutations is germ cells
can create the vanation that changes an orgonisms offspnng

a. Discuss how bothchromosomal ond gene mutations might oecur
b Infer how mutations contribute to geneticdiversity
c. Discuss thecharacteristics and molecular basis of various genetic

disorders such as sickle cell anemia Toy-Sachs cystic fibrosis,
and hemophilia (P)

C Biological Evolution

Key

Note

Species evolve over time Evolution is the consetsjence of the
interaction of (1) the potential for a species to increase .t,
.umbers (2) the genet- vonoMity of offspring due to mutation and
recombmation Of genes (3) a finite supply of the resources ««^_d
for fife and (4) the ensuing selection by the eirvtronment of those
offspnng better able to survive and leave offspnng

a Discuss evolution asaconsequence of various interactions such as
the number of offspnng genetic vanobilrly finite supply of
resources, and environmental factors

b Discuss the saentific evidence that illustrates change over time

Natural selection and its evolutKwary consciences provide a
scientifie exploitation for the fossil record af ancient fife forms a,
well as for the stnking molecular similarities observed among the
diver—e species of fivwg organisms

a Evaluate the process of natural selection and itsconsequences

"H=H.*tory of Science NNature of Science P=Sc.ence in Social «d Personal
Perspectives ^Technology - major categories of the Notional Sc.ence Educotion
Standords that have been integrated in content areo*.

Bold face type .nd.cate* text directlyf rom the Nat.onal Science Education Standard*.
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b Infer how the fossil record con reveal evolutionary changes over
time

Describe how carbon dating isutilized In the study of evolution.
c

(H T)
d Discuss Charles Darwin s contrfcutlon tothestudy of evolution

(H)

3 Biological classifications are based on how organisms are related

a Investigate the modern kingdom ek_srficotion system based on
fossil record interpretation and similarities in structural ond
chemical make-up.

b Anolyze trie complexity ofclassifying organisms based on
structural adaptations physiology rrutntional strategies
biochemical similarities genetic slmdanties embryological
similarities andmethods of reproduction.

e Justify why many scientists group viruses hi acategory separate
from livingthings

Interdependence of Orgonisms

1 The atoms and molecule, on the earth cycle among the Bvwg and
nonliving co-portents of the biosphere

a Analyze how orgonisms interact with the biosphere as port ofthe
geochemical cycles (carbon nitrogen phosphorous and water
cycles)i

b Evaluate the importance of nutrient cycles mon ecosystem

2 Energy flows through ecosystems m erne direction from
photosynthetic organisms to herbivores to carnivores and
decomposers

a. Trace the flow of energy through various trophic levels
b Assess t he value ofthe carbon cycle to the flow of energy t hrough

the ecosystems

3 Organisms both cooperate and compete m ecosystems The
interrelationships aad iirterdependeneie* of these crgan-m, may
generate ecosystems thot are stable for hundred, or thousands of
years

_v HsHistory of Sc.ence NrNoture of Saence P=Scienca in Social and Personal
Perspectives T=Technol.gy - major categones of the Not.onal Saence Education
Standards that have beenintegratedin content areas.

Note B»ld face type Indicates text dlreeth/f rom theNat.onolSeience Education Standards
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a Relate theterms of cooperation end competition to orgonisms
within anecosystem,

b Evaluate how interrelationships and interdependeneies of living
things contribute to thehomeostasis ofecosystems.

4 Living organisms have the capacity to produce populations of mfimte
size but emnroriments and resources are finite This fundamental
tens.cn ha, profound effect, on the interaction, between organisms

- a Describe and give examples ofdemographic characteristics of
J populations (eg birth and death rates age structure and sex

ratio)
b etve examples and explain how limiting factors such as water food

oxygen ond living space play arole in the stability of ecosystems
c Predict how interactions among orgonisms such os predation

competition and parasitism affect population growth
d Discuss the effects of succession on terrestnol ecosystems
e Evaluate dynamic equilibnum as aresult ofcheeks ond balances

with— popu—t—ns communities and ecosystems

5 Human beings live within the world's ecosystems Iscreostigry
humans modify ecosystems os a result of population growth,
technology and consumption Human dertmction of habitats tlwwigh
direct harvesting pollution atmospheric changes and other fo-tors
>s threatening current global stability and if not addressed
ecosystems will be irreversibly affected

a. Identify events thot lead toawareness ofenvironmental concerns
such osfishkills destruction of the ozone layer global worming
anddecline of the bold eagle. (H)

b Discuss theconflicts that could occur betweenland developers and
conservationists (JO

c Debatetheconsequences ofextinction and ihtroduction of species
wrthin ecosystems,

d Assess theconsequences of acid rain on ecosystems <P)
e. Give examples ofhow technology has advanced the study of

environmental science (T P)

E Matter Energy and Organrzat-n in Living System,
t

1 The energy for life pnmanh/ derives from the sun Plants capture
energy by absorbing light and usmg it to form strong (covalentj
chemical bonds between the atoms of carbon-—ntaming (organic)
molecules These molecules can be used to assemble larger molecules

|_v H=Hi*tory of Sc.ence N=Nature of Saence P=Sclence in Social and Personal
^ Perspectives ^Technology - major categories of the National Science Education

Standardsthat have beenintegratedincontent area*.

Note Bald face type indicates text directVfrom Hie National Sc.ence Education Standard.
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with biological actrvity (including proteins, DNA sugars, and f-ts)
In addition the energy stored in bonds between the atoms (chemical
energy) can be used as sources of energy for life processes

a Summarize thebasic process bywhich photosynthesis converts
solar energy into chemical energy (food molecules)

b Summarize the basic aerobic and anaerobic processes bywhich
cellular respiration breaks down food molecules into energy that
canbe used by cells

2 The chemical bonds of food molecules contain energy Energy is
released when the bonds af food molecules are broken and new
compounds with lower energy bonds are formed Cells uwalry store
this energy temporarily •» phosphate bonds of 0 small high-energy
compound colled ATP

a Analyze bond energy as itrelates to food molecules
b Discuss the importance of ATP and how it iscycled.

3 The complexity and organisation of organisms aecommodates the need
for obtaining transfomnag transporting releasing and eH-moting
the matter and eiiergy used to sustain the organism

a Explain why energy is necessary for the development growth and
maintenance of orgcmsins

b Explain homeostasis and predict theconsequences ofalack of
energy anhomeostasis

As matter and energy flow through different levels of organization of
living systems (cells <>rgcns organisms ewrtmumties) and between
thnng systems and the physical eiryironment chemical elements are
recombined in different ways. Each recombination results m storage
and dissipation of energy mto the eirviron-eiit as heat Matter and
energy are conserved ineach change

a Discuss the dynamics of energy and entropy as theyapply to
biological systems

_v HsHistory of Science N-Nature of Saence P=Scienee in Soaol ond Personal
Perspectives T=Techno!ogy - major categories of the National Saence Education
Standords that have been integrated incontent area*.

Bald face type indicates text d.rectly from the Nat.onal Sc.eoce Education Standard.
Note
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Key

Analyze energy mbiological systems in terms oftransformation
conservation and efficiency

F Behavior and Regulation

Mutticeflular amraab have nervous systems that generate behavior
Nervous systems are formed from specialized eeBs that corxbet
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 organs specialized
cells detect light sound and specific chemicals and enable animals to
monitor what is gowg on mthe world around them

a Describe how cells ofmulticellular animals communicate by signals
conducted through a nervous system

b Discuss theadoptive value ofthereflexes such as blinking of the
eye opening/dosing ofthe iris responses to hot and cold etc

t Give examples of specialized cells such as teste buds touch
receptors and rods and cones in sense organs that detect stimuli

Organisms have behavioral responses to internal change and external
stimuli Responses to external stimuli can result from interactions
wrth the organism s own species and other, as well as esvirosmewtal
changes these responses can be either innate or learned The broad
patterns of behavior exhkited by ammals have evolved to ensure
reproductive success Ammals often live in unpredictable
environments and so their behavior njust be flexible enough to deal
with uncertainty and change Plants also respond to stimuli

a. Investigate how different orgonisms mamta- homeostasis
b Give examples of feedback mechanisms
_ Explain how organisms react to pathogens
d Assess both the positive ond negative effectsof introducing

chemical substances Intothe body (P)
e Give exomplesthat illustrate innate behavior
f Give examples of learned behavior
g Discuss tropisms in plants as responses toexternal stimuli

Like other aspects of an orgomsm s biology behavtors hove evolved
through natural selection Behaviors often have on adaptive logic
when viewed in terms of evolutionary pnnciples

H=Hlstory of Science N-Nature of Science P-Seienee in Social and Personal
Perspectives T=T_hnoloay - major categone. of the National Saence Education
Standards that have beenintegrated incontentareas

Note Bald foce type indicate* text d.reetly from the National Sc.ence Education Standard*
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o. &we examples of common behoworcl responses In orgonisms such as
waggle dancing courtship and nesting behaviors that maximize
their f rtness and success.

b Evaluate how computer technology has been instrumental In
collecting and analyzing data in the study of animal behavior fT)

Behavioral biology has implications for humans as it provides links to
psychology sociology and anthropology

a Describe classical studies oflearned behavior such as B F Sksiner
Jone Goodall ondDion Possey (H)

b 6we examples ofhow these classical studies relate tohuman
behavior

HI Earth Science

A Energy m the Earth System

K«y

Note

Earth systems have internal and external sources of energy both
of wh_h create heat The sun is the major external souree of
energy Two pnmary sources of rnter-al energy are the decay of
radioactive isotopes and the gravitational energy from the Earth
onginoJ formation

"HcHistory of Sc.ence N=Noture of Saence P=S«ence irr Soaal and Personal
rar^ectYve. ^Technology - major categories of th. National Science Education
Standard* that hove been integrated in content area*.
B«ld face type .ndicates text directly from the National Science Education Standard*
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78

a Describe how the decay of radioactive Isotopes produces irrternel
heat in the Earth

b Describe how gravitational forces ledto the production ofheat
in the early history of theEorth and tothe drfferentiation of
the Earth intoa core,mantle and crust

c Give evidencethat some ofthat heat Is still escaping from the
Earths interior

The outward transfer of Earths mitral heat dnves eoirveetwii
circulation in the mantle that propels the plates cc-r*-ing Earths
surface across the face of the globe

a. Examine how internal heat produces convection currents that ore
the driving force for platetectonics

b Analyze the pros ond cons ofliving In areas affected by natural
hazards such as earthquakes; and volcanic eruptions <J>)

Heating af Earths surface and atmosphere by the sun dtvtcs
convection withm the -tmosphere Global climate is determined by
energy transfer from the sun at and near the Earths surface
This energy transfer is influenced by dynamic processes such as
doud cover and the Earths rotation and static conditions such as
the position of mountain ranges and oceans

a Analyze the effects ofatmospheric convection, atmospheric dust
ond cloud cover rotation oftheEarth revolution of the Earth
and tilt of the Earth's rotational axis on global climates ond
seasons

b Explain the factors that affect geographic variations in climate
mcludmg distribution ofland and water, physiographic (geologic)
features and latitude effects

c Relate the transfer ofheat energy to the patterns ofWind belts
d Compere and controst the formation ofhigh- and low pressure

systems the formation of fronts ond the movement of weather
systems across the surface oftheEarth,

e Analyzethe pros ond cons of living mareas affected by natural
hazards such as hurricanes tornadoes and other severe weather
<P>

The hydrosphere is affected by both internal and external sources of
energy Solar energy drives the hydrologic cycle and produces
convection in the hydrosphere The outward transfer of Earths
internal heat drives hydrothermal processes (Not on NSES Standard!

Hd.st.ry of Sc.ence N-Noture of Saence P=Sclence In Soaol and Personal
ptrTpectTve, TsTechnology - major categories of the National Saence Education
Standard* that have been integrated in content areas.

Note B."d face type indicates text directly fro- the National Science Educafon Standard.
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Key

Describe how solar energy is transferred toocean currents and
waves

Investigate and describe the formation ofwaves and the effects
of thetransfer ofenergy as waves interact With theshore.
Evaluate the effectiveness of human interventions designed to
reduce the effects of nsmg sea level and waves on coastol
erosion.

Examine the Influence of heat from the Eorths interior on
chemosynthesis in the manne hydrosphere.

B Seochcmical Cycles

1 The Eorth is a system containing essentially o fixed amount of eoch
stable chemical atom or element Each element can exist in
sever, different chen-eal reset*mrs Each element on Eorth
moves among reservoirs in the solid earth oceans atmosphere and
organisms as port of geoche-ical cycles

a Illustrate and explain how elements such as carbon oxygen and
nitrogen cycle through the atmosphere oceans rocks ond Irving

, orgonisms
b Analyze how the use and recovery of fossil fuels —pacts the

environment (T P)
c Evaluate the importance oflimiting consumption ofnonrenewable

resources (T P)

2 Movement of matter between reservoirs is dnvea by the Earths
internal and external sources of energy These movement, are
often accompanied by a change m the physical and chemical
properties of the matter Carbon for example occurs in
carbonate rock, such as limestone m the atmosphere as carbon
dioxide gas m water as dissolved carbon dioxide and in all
organisms as complex molecules that control the chemistry of life

a. Describe howthe Earths internal and external energy drives the
physical ond chemical changes carbon undergoes as it moves
through its geochemical cycle

b Discuss how these changes affect the reservoirs

- The Origin and Evolution of the Earth System

1 Scientists theonze that the sua the Earth and the rest of the
solar system formed from a nebular cloud af dust and gas 46

HsHistory of Science N=Nature of Saence P=S«ienee wr Social and Personal
Perspective* ^Technology - major categone* of the National Science Education
Standards that havebeenintegrated incontent areas.

Bald face type indicate* text directly from the National Saence Education Standords
Note
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billion years ago. The early Eorth was very different from the
planet we In* on today

a Describe how scientists theorize that the Solar system formed
from a nebular cloud of dust and gos

b Describe changes in atmospheric conditions over time and infer
possible causes including the greenhouse effect and ice age
cycles

2 Geologic time can be estimated: by observing rock sentences am
using fossils to correlate the sequences at vanous locations
Current methods include usmg the known decay rotesof radioactive
isotope, present mthe rock to measure the time smce the rock
was formed

a. Trace the histoncal development of relativedating using rock
sequences and fossils including the contributions ofHutton
(uniformitanams-i) and Lyell (croescutting relationships and
inclusions) (H N)

b Describe techniques of relotive doting usmg rock sequences artd
fossils to establish asequence of geologic events, irtcludingthe
ageof fossils

c Describe radioactive decay asameans of dating events inthe
Earth s history

3 Interactions among the solid Earth the oceans and organisms
have resulted in the ongoing evolution of the Earth system We
can observe some changes such as earthquake, and volcanic
eruptions on a human time scale, but many processes such a,
mountain building and plate movements take place over hundreds of
millions of years

a. Explain how scient ists conclude that processes take place ond
change occurs even when thechange istoo slow to pbserve
directly

b Infer from surface features shown onoenal satellite and
topographic mops theunderh/mg subsurface conditions resulting
from past geologic events (T)

c Infer how interactions between the atmosphere hydrosphere
and solid Eorthresurf in the formation of sedimentary rocks

d. Predict changes in the Earths surface based on past and current
geologic events (eg- earthquakes volcanic act ivrty mountain
building weathering erosion and impact craters) <N)

Key H*«*tory of Science NrNoture of Science P=Sclenee in Sodol and Personal
Perspectives ^Technology - mojer categories of the Notional Saence Education
Standards that havebeenintegrated in content area*.

Note Bold face type indicates text directly from the National Science Education Standard*,
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e Trace t he histoncal development ofthe theory of plate teetcnics

including thecontributions ofWegener (H N)

4 Evidence for one-celled forms of life-the baeteno-extemfa back
more than 3 3 b3lion year, The ew-two of fife caused dramatic
changes in the composituxi of the Earths atmosphere whch did
not onginally contain oxygen

a Relate the dramatic changes in t he composlt Ion ofthe Earth s
atmosphere (introduction of oxygen) to the evolution of single-
celled fif a forms.

D The Origin and Evolution of the Universe

1 The ongin of the umverse remains one of the greatest questions in
science The big bang theory pl—es the origin between 10 and 20
billion years ago when the universe began m a hot dense state
according to this theory the universe has been expanding ever
since

a Trace the historical development of scientific theories for the
format.— of and changes in the universe including the
contributionaof Copernicus Kepler ond Galileo. (H rJ)

b Discuss the evidence for an expanding universe
c Give examples ofthe technology used to provide evidence about

thehistory ond origin of theuniverse. (H N T)

2 Early in the history of the universe matter pnmanly the light
atoms rrvdrogen and helium clumped together by gravitational
ttttP0Ct)OB ^ fo~- countless tnll-ns of stars Billions of galaxies
eaeh of wbeh is a grovrtationalry bound cluster of bilUons of stors
now form mostof the visible mass in the universe

a Infer how gravity and motion affect the formation of different
types of galaxiesb Identify thelocation ofour Sun inthe Milky Way goJoxy

3 Stars produce energy from nuclear reactions pnmanly the fusion
of hydrogen to form helium These and other processes in star-
have led to the formation of all the other elements

a

b

Describethe life cycles of stars
Explain the formation ofelementsby fusion in stars Ond
supernova explosions

teT* History of Science N-Naturs of Saence P=Sc,ence m Soaol and Personal
Y PerJectVves T=T_hnology - major categone. of the Notional Saence Education

Standards that have been integrated incontent area*.
Bald face type indicates text directly from the National Science Education Standards

Note
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IV Physical Science (chemistry)

Ai Structure of Atoms

1 Matter is made of minute particle, called atom, and atoms are
composed of even smaBer components These components have
measurable properties such as mass and electneol charge Each
atom has a positively charged nucleus suitwinded by negatively
charged electrons The electne force between the nucleus and
electron, holds the atom together

a Trace the historical development of the model of the atom
including the contributions of John Dalton J J Thomson
Ernest Rutherford and Neils Bohr (M N)

b Cite the physical ond chemicol evidences for the existence and
structure of atoms

K«v HcHistory of Science NrNoture of Saence P=Science In Social and Personal
Perspectives ^Technology - major categories of the National Saence Education
Standards thot have beenintegrated incontentareas

Note Bold face type indicates text directly from the Notional Science Education Standards.
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c Compare and contrast the component particles of the atom

The atoms nucleus Is composed of protons and neutrons which are
much more massive than electron, When an element has atoms
thot differ in the number af neutrons these atoms are called
different isotopesof the element

a Trace the development ofnuclear models including the
contributions ofthe Marie and Pierre Curle,LlseMeltner and
Enrico Fermi (UN)

b Identify the charge component particles ond relative mass of
the nucleus,

c Explain that elements exist as isotopes which may be stable or
unstable (radioactive)

The nuclear forces that hold the nucleus of an atom together at
nuclear distances, are usually stronger than the electne forces
that would make it fry apart Nuclear reaction, convert afrocr-
of the mass of interacting particles into energy and they con
release much greater amounts of energy than atomic mteroctrons
Fission is the splitting of a large nucleus into smaller pieces Fusion
is the joining of two nuclei at extremely high temperature and
pressure and is the process responsible for the energy of the son
and other stars

o.

b

Explain why like charges are oWe to remain in close proximity in
the nucleus.
Contrast theenergy released bynuclear reactions tothat
released by chemical reactions

c Compare and contrast fission and fusion reactions showing bow
theyore processes thatconvert 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 ctomie bomb nuclear power plants and
medicaltechnologies (P)

Radioactive isotopes are unstable and undergo ,poirta»eous nuclear
reactions emrthng particles and/or woveUce radiation The decay
of any one nucleus cannot be predicted but a large group of
identical nuclei decay at a predictable rate The predictability can
be used to estimate the age of matenals that contain radioactive
isotopes

REC030885
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a. Explain that unstable Isotopes undergo spontaneous nuclear
decay emitting energy orparticles and energy

b Apply the predictable rote of nuclear decay to estimate the
age of matenals

B Structure andProperties of Matter

1 Atoms interact wrth one another by tran-fernng «r shanng
electrons that are furthest from the nucleus These outer
electrons govern the chemical properties of the element

a Predict the charge arepresentative element will acquire based
on its outer electron arrangement

2 An element is composed of a smote type of atom When efcments
are listed in order according to the number of protons (colled the
atomic number) repeating patterns of physical and chemical
properties xlentrfy families of elements wrth similar properties
This "Periodic Table" is a consequence of the repeating pattern of
outermost efectrons and their permitted energies

a. Trace the historical development of the periodic table including
the contributions of Mendeleev (H N)

b Explain the arrangement ofelements within agroup on the
periodic table based on similar physical and chemical
properties

c Explain that property trends on the periodic table ore o
function of the elements' atomic structures

d Determine atomic number mass number # protons #
neutrons # electrons for given Isotopes ofelements

3 Bonds between atoms are created when electrons are paired up by
being transferred or shared A substance composed of a smgle
kind of atom is called On element The atoms may be bonded
together Into molecules or crystalline solids Acompound is formed
when two or more kinds of atoms bind together chemically

a Trace the historical development of thesystemot ic approac h
tothestudy ofmatter byincluding the contributions of
Lavoisier (Law of Conservation of Matter) and Dalton (atomic
theory). (H N)

b Compare and contrast elements and compounds

tef

Note

H=Mistory of Science NrNoture of Saence
Perspectives T=Technology - major categories of
Standards that have been Integratedin content areas

Bold face type indicate, text directly from the Notional Science Education Standards
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c. Classify compounds as being erystolline solids (ionic) or
molecules (covalent) based on thetransfer or sharing of outer
electrons

d Predict the ratio bywhich the representative elements
combine to form ionic compounds expressing that ratioina
chemical formula.

4 The physical properties of compounds reflect the nature of the
interactiotis among its molecules These interactions are
detenmned by the stnieture of the molecule including the
constituent atoms and the distances and angles between them

a Relate t he physical properties of compounds totheir type of
bonding

b Analyze the physical properties ofwater as they relate to
waters bonding and molecular shape

e Investigate how solubility varies among different solutes and
for the same solute at different temperatures

d Analyze t he behavior of polar and nonpolar substances in
forming solutions

e Identify factors thataffectthe rates atwhich substances
dissolve

f Compare theamount af solute and solvent In concentrated and
dilute mixtures

Solids lejutds and gases differ in the distances and angles
between molecules or atoms and therefore the energy that binds
them together In solids the structure ts nearly rigid .n liquids
molecules or atoms move around each other but do not moveopart
and in gases molecules or atoms move almost independently of each
other and ore mostly far apart

a Compare and contrast solids hquids ond gases " terms of
particle arrangement and theenergy thot bindsthem together

Carbon atoms can bond to one another in chains nngs and
branching networks to form a vanety of structures including
synthetic polymers, oBs and the large molecules essential to life

a. Analyze how carbon atoms bond toone another ui avanety of
structures

b Describe polymers as molecules bonded together

'l_~ HfcHistory of Science N=Nature of Saenc. P=Seience in Social end Personol
Per.pect.ve. T-Technology - major categones of the Notional Saence Education
Standard* that have been integrated incontent areas.

Note B»ld fore type indicates text directly from the National Science Education Standard*,
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c

d

Determine uses of aromatic compounds and polymers in
everyday life (P)
Explore investigate and list some common uses ofpetroleum
products including manufoctur-g and medical applications

C Chemical Reacttons

Key

Note

Chemica! reactioiis occur all around us for example m health care
cookmg cosmetics and automobiles Complex chemical reactions
involving carbon-based molecule, take place constantly in every cell
in our bodies

a

b

b

c

Explain the process of rusting mterms ofelectron transfer
and debate the economic impact of rusting.
Describe how metabolism isan inter-related collection of
chemical reactions

i

1 Explain that food is composed portially oflarge complex
molecules thot are broken down into simpler molecules

0°)
2 Analyze how thesesimpler molecules are rearranged into

new molecules withinliving things. (N)

c Explain thesources and environmental effectsof some
inorganic and organic toxic substances such as heavy metals
andPCB, (P)

Chemical reactions may release or consume energy Some reaction-
such as the burning of fossil fuels release large amounts of energy
by losing heat and by emitting light Light can initiate many
chemical reaction, such as photosyiithesis and the evolution of
urban smog

a. Invest (gate ond provide evidences ofachemical change by
recording systematic observations such os change in color
odor and temperature for various chemical reactions (N)
Recognize balanced chemical equations
Classify reactions as energy-absorbing (endothermic) or
energy-releasing (exothermic) based on temperature
measurements
Conclude from experimental evidence thatmass is neither
created nor destroyed based on moss measurements (N)

KtHstory of Sc.ence N=Noture of Science P=Sdence in Soaol end Personal
Perspective. TTechnology - major categories of the National Science Education
Standard* that have been integrated in content areas

Bald face type indicates text directly from the National Science Educotion Standards
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A large number of important reactions involve the transfer of
either electrons (oxidaWreduetton) or hydrogen ions (acid/base
reactions) between reaction Ions molecule, or atoms In other
reactions chemical bonds are broken by heot or light to torm wv
reactive rodiecJs with electrons ready to form new bonds Radical
reactions control many processes such as the presence of ozone and
greenhouse gases in the atmosphere, burning and processing of
fossil fuels the formation of polymers ond expkwioiis

a Differentiate betweenocldsandbases

1 Identify the physical characteristics of ocids and bases
2 Identify acids and bases In terms oftheir pH.
3 Describe neutralization reactions
4 Explain how acid rain is formed and discuss its effects

on the environment (P)
5 Evaluate therol« pH plays Inthe development of

consumer products (N P)
6 Analyze the color changes ofsome common indicators

to distinguish among the ranges ofacidic, basic and
neutral solutions

b Examine therole of free radicals in atmospheric changes
cellular changes, and processes such as organic synthesis and
burning. (N P)

Chemical reactions can take place m time penod, ranging from the
few femtoseconds (10 B seconds) required for a* atom to move a
fraction of a chemical bond distance to geologic time scales of
banco* of yeors Reaction rates depend on how often the reacting
atoms and molecules encounter one another on the temperature,
and on the properties - Including shape - of the reacting species
Catalysts such os metal surfaces accelerate chemical reactions
Chemical reactions in living systems are catalyzed by protem
molecules called enzymes

a Describe how reaction rates are a function of thecollisions
among particles

b Analyze the effects oftemperature, particle Size stirring
concentration ond catalysts onreaction rates.

c Apply reaction rate concepts to real life applications such as
food spoilage storage of film and batteries digestive aids and
catalytic converters <P T)

TTT^HrHistory of Sc.ence NrNoture of Saence P=Sc.enc« m Social ond Personal^ Pt.£ct7ves ^Technology - major categone. of the National Science Education
Standard* thot have been Integrated incontent areas

Note B»W face type indicate, text directly fram the National Science Education Standard*.
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IV PHysical Science physics)

A Motions and Forces

1 Objects change their motion only when anet force is applied l«*»
of motion are used to calculate precisely the effects of forces on
the motion of objects The magnitude of the change in motion can
be calculated using the relationship F=ma whch is independent of
the nature of the force Whenever one object exerts force on
another a force equal «n magnitude and opposite in direction is
exerted on the first object

a Trace thehistorical development of theunderstanding of
forces including the contributions of Galileo Isaac Newton
Benjamin Franklm and Charles-Augustin de Coulomb (H N)

b Predict the motion of on objectinterms of Newtons three
laws of motion

c Solve uniformly accelerated Imeor motion problems
quantitatively and graphically

d. Generate ond interpret graphs of linear motion
e Cite evidence to justify theuse of auto safety devices

including seat belts air bags bumpers and head rests in terms
of Newtons lows. (P T)

__, HdHistoiy ef Sc.ence N=Nature of Saence P=Science in Soaal and PersonoJ
Perspectives T=TechnoIogy - major categone. of the National Saence Education
Standards that hove beenintegrated incontent area*

Note Bold face type indicates text d.rectVfn»m the National Science EducaHon Standords
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Gravitation a auniversal force that each mass exerts on any other
mass The strength of the gravitational attractive f°r_^*_*e"
two masses is proportional to the masses and Inversely proportional
to the square of the distance between them

a Describe quantitative changes in gravitational attraction In
terms of changes in distances between masses

b Describe quantitative changes In gravitational attraction In
terms of changes hi the masses

The eketnc force is a universal farce thot exists between any two
charged objects Opposrte charges attract while Ike charge,
repel The strength of the force is proportional to the «*»rges
and as with gravitation inversely proportional to the square of the
distance between them Between any two charged particles
electric force rs vastly greater than the gravitational force Most
observable forces such aS those exerted by a coiled spring or
friction may be traced to electric forces acting between atom, and
molecules

a Demonstrate the interactions of like ond unlike charges
b Examine changes In electrostatic attraction in terms of

changes in distances between two point charges
c Examine changes in electrostatic attraction in terms of

changes in the quont Itles of the charges
d Compare the magnitudes ofelectrical and gravitational forces
e. Discuss the role of static electricity mdisruptions and damage

to electneol devices (N P T)

Ehsctnoty and magnetism are two aspect, of a single
electromagnetic force Moving electne charges produce mimetic
forces and moving magnets produce electne forces These effects
help students tounderstand electne 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

generators mterms ofenergy transfers (N T)
d Examine theeffectsof the advent ofelectnerry on mdrvlduals

and society (H N P T)

REC030891
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Grades 9-12 **
6 Analyze electneol circuits that obey Ohms Law (Nbt on N5ES

standard)

a Construct ond schematically diagram simpleser.es circuits and
para

Use

cn

parallel circuits
b Use an electric meter tomeasure the voltage and resistance

c. Compare ond contrast senes and parallel circuits
d Perform calculat Ions usmg Ohm's Law
e Explain how fuses surge protectors ond breakers function

CO

B Conservation of Energy and the Increase in Disorder

1 The total energy of the universe is constant Energy c« be
transferred by collision, in chemical and nuclear reactions by Bght
waves and other radiations ond in many other ways "•"**_/
can never be destroyed As these transfers occur the matter
involved becomes steadily lessordered

o, Evoluate transformotions between potential and kinetic
energies and otherforms of energy

b State and apply quantitative relationships between energy
work power ond efficiency

c. Cite or identify examples ofhow the disorder ofmatter
changes with energy changes (N)

2 All energy con be considered t» be «**«\WJ^^„"J**"the energy of motion potential energy which depends on rekrtnm
position or energy contained by a field, such as electromagnetic
wave,

a. Classify energy types as potential kinetic or electromagnet«

3 Heat consists of random motion and the vibration, * «*«
molecules and ion, The Ngher the temperature the greater the
atomic or molecular motion

a Predict and measure the effects ofvarying the temperature
pressure and volume ofgases (N)

b Assess particle motion and distance as they relate to
temperature and phase changes

c Assess the hazards ofhandling ond storing pressurized gases
(P T)

„T"W«.tory of Sc.ence ^Nature af Science P_Sc,ence in Soaal and Personal*" pt^ctTve* T=Techno.ogy - major categories of the Notional Saence Education
Standards thothove been integrated in content areas

Not. Be- face type indicate, text d.rectly from the National Science Educatien Standard.
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4 Everything tends to become less organaed tad less orderly over
time Thus m all eiurrgy tr_tsfers the overall effect is that the
energy is spread out uniformly Examples are the transfer of
energy from hotter to cooler objects by conduct** ro_otlon or
convection arid the warming of our surroundings when we burn fuels

a. Compare and contrast the environmental impact of power plants
that use fossil fuels water ornuclear energy to produce
electricity (P T)

C Interactions of Energy and Matter

1 Waves including sound and seismic waves wave, on water and
bght waves have energy and can transfer energy when they
interact with matter

a Identify and show relationships among wave characteristics
such as velocity period frequency amplitude phase and
wavelength.

b Compare and contrast models of longitudinal and transverse

e

waves

Give examples of thewave behaviors of reflection refraction
diffraction interference polarization, and Doppler effect

d Compare light ond sound mterms of wove models
Distinguish between the electroma—eticspectrum seemic
waves water waves andsound waves based ontheir properties
and behaviors
Describe theenergy of awane mterms of amplitude and
frequency
Relate wave behavior to health issues such as skin cancer
cataracts medical diagnostics and treatment (P T)
Relate wove behavior to communication issues such as cellular
phones satellites and animal communication (P T)
Relate wave behavior to optical andsonic devicessuchasoptic
fibers ond motion detectors. ^ T)

_v HiHistery of Science NrNoture of Saence P=5cl-ce in Soaal and Personal
Perspective* TrTechnokxjy - major categone* of the National Science Education
Standard, that have been integrated in content area*.

Note Bald face type indicates text directly from the National Science Educot.on Standard.
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Eleetromagnetle waves result when a charged object is accelerated
or decelerated Electromaoiietm waves include radio waves (the
longest wavelength) microwaves iirfrared radiation (roduat heat)
visible Bght uhravmlet radiation x-rays and gamma ray, The
energy of electromagnetic waves is corned In packets whose
magnitude is inversely proportional to the wavelength

a Compare and contrast trie ports oftheelectromagnetic
spectrum In termsof energy

Each kind of atom or rneteeule can gain or lose energy only m
particular discrete amounts and thus can absorb and emit Bght only
at wavelengths corresponding to these amounts These wavelengths
can be used to identify the sub-tone*

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 has aunique line spectrum thatcan be used to
identify that element

c Discussthe application ofemitted colorsby certain substances
in such areas as fireworks and light sources (P T)

In some matenals such as metals electrons flow easily whereas
.n .nsulating matenals such as glass they can hardly flow at all
5em.-itduct.ng matenals hove intermediate behav-r At low
temperature, some materwls become superconctictors and offer no
resistance to the flow of electrons.

Compare insulators conductors and semiconductors
Describe the conditions under which superconductivity exists
Evaluate the impact of nnniatunzation of electric circuits upon
individuals and society (HPT)

a

b

c.

~5tot.iY of Science N-Nature of Saence PsSc.ence In Social and Personal
PeTspectVve* ^Technology - major categories of the National Science Educat.an
Standard,that hove beenintegrated incontent area.
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APPENDIX D

Glossary

Abiotic. Referring to non-living substances.

Biotic* Relating to life or Irving things

Classify To sort or order objects and events according totheir properties
or attributes based ontheir similarrhes

Communicate To transfer information by use of various methods, such as
oral or ywrtten language pictures maps graphs diagrams or mathematical
equations.

Concept- Abroad fundamental understanding that must be developed and
continuously refined as the individual gains further experience

Constructivism The process af building new knowledge based on what ts
already known

Corrtonf What students should know and be able to do in the natural
sciences over the course of K-12 education.

Controlling vanables Managing the factors in art experiment necessary for
the results of the experiment to be reliable

Curriculum The organization and presentation of content in the classroom

Defining operationalry Stating definitions in working terms

Evolution Aseries of changes over time some gradual and some sporadic
that accounts for the present form and function of objects organisms and
natural and designed systems Evolution may refer to biological changes,
geological changes and/or technological changes
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Experiment To test ohypothesis through the manipul-tK>n and contro1 of
independent variables and noting the effects on a dependent variable
necessary to the total scientific process uses all process skills

Extrinsic disease Adisease or illness originating from a causative agent
outside the body

Hypothesize 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 or
recognized patterns

Inquiry aset of processes by which students and scientists pose questions
plan and conduct invest .gations think critically about relationships, and
construct and analyze explanations- allows students to learn science in away
that reflects how scienceactuallyworks

Interpreting data Making predictions inferences and hypotheses from a
set of data

Intrinsic disease Adisease originating or situated within the body or port
acted on, and not caused byan external pathogen

Investigation: Conducting research and experimentation using the proper
method of .nquiry and tools of science, to arrive at reasonable hypotheses
based on the results

Moss The amount of matter in an object

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 be utilized and the results in science are most often expressed in
metric terminology such as meters liters and grams

Model Arepresentation of an object idea concept or "real" thing Mode-
may be physical, conceptual mathematical or verbal
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Natural Resource. Material supplied by nature, and not made or caused by
human beings, such aswater, coal, forests, natiral 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 habitat supplying the factors necessary for the existence ofan
organism or species

Observe To use one or more of the five senses, as well as simple or
complex instruments or tools to investigate the properties of objects and
events

Predict to forecast a future occurrence based on past experiences prior
knowledge or current observations

Process Skills The ways in which scientists gather, sort, organize, analyze
and make sense of information about the world Basic skills are observing
communicating, classifying and measuring Advanced skills are predicting
inferring, controlling variables defining operationally and experimenting.

Qualitative Relating to characteristics or attributes

Quantitative Relating to measurement oramount

Technology The application of science to solve practical problems and
design solutions or products

Theory A comprehensive logical explanation of phenomena based on
currently available evidence, and capable of generating hypotheses and
testable predictions about the natural world Atheory may be challenged,
tested and modified over time
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Physical Science Course Standards

Coarse Description

Phvsical Science is designed to serve as afoundation for other high school science courses. iLwa

ch-J-V and ptxy-csi lenihasttJS injury-baaed"-^JP^J^^f^u_i_ng skills 4«n_try fflBJa-indude «>nrpc_tion and dassific-tton of jW aora*
3 __!fep^-5% chen-cal bonds and reactions,*p^j££?~
S-r-stiy rt^ffi^clttde forces and motion, aUBLmAJJ£^^^^^
____i3^Jc^
sound waves Because exr*-_-~tauon _ the basisof saence, -Domory a™'1^"u^TTo^co_r_v^-tivc. hands-on lab actmues that address the high school
irninny liTi-'rr1' —r,mm\ In tiffr*"" ingtrucaoiu-th-coarse

t t w!L l-Jr!SmwM he tested __v«u state assessment Vjecause of forrr_tbng, bias,
Isas^s^^ *•» -»---« w-**for dasaro°m

assessment -

I Inquiry

l„Q_ry_nc4_i*ol__tnntof.ns^^2T3P^cal science The nature of science and technology is incorporated within this
area

Identify Questions and Concepts Th-t Guide Scientific InvesttgatJons
Exprfmcntal design should demonstrate logical corrections between aknowledge base
and conceptual imderctandmg

1 Demonstrate an -tderstandmg of the process of developing scientific tUpA""
^formulate a testable hypothesis based on literature research and prior
knowledge, select the correct form for ahypothec statement based on agiven

2 Identify _id sd«t «pe-xr*nt_ vanables (independent and dependent) and devise
methods for controlling relevant conditions.

"* ?^,t^^^^»^.L;s___t_z^^_^i;
conttii ate—v.

thewe of B_rv» learning strategy*.
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B Design andConductInvestigations

Science builds on prior knowledge, thus pnor knowledge about a^<*_*_J
kSory apparatus,laboratory techniques, and safety should be used mdesigning and
conductinga saentific investigation.

1 r-iKrr-tnde tux understanding of the process of tesuag scientific ^theses (eg.d^Suiconduct asaentific umsnganon based on the _a,or concepts mthe area

2 sXc\tS1Upr-r-c
ir*es-i^ori,ta_Dginiocon_de]^onmel^

3 Sect Ac apmor^ate safety equipment needed to conduct an investigation (e g..g^es aprcLT^dentify JeW"-™* for the handling of matenals and
e<I_¥r_cntrised_m_vesugation. .

4 D^_mepror^resp()i_<toe_agcncy_tnaG
5 SiffJL of procedural error (e.g, mconect rr**surement and
IS _££--» methods of control (• g, repeated tnals, systematic maiupulation

6^tdX^^
nw>s, cross sections, and mathematical expressions.

7 Draw conclusions based on qualitative and/or quantitative data.
8 Discuss the impactof sources ofenorcri«|)«nn_-us.

C Use Technology and Mathematics to Improve Instigation* and Communlcahon.

tWat^d n_asirr__nt system msaence, opportunities to use the US C_*o__xy
System are encouraged where appropriate.

1 Stlect and use appropriate technologies (c g, computers, calculators, ^«J***^UtaZm- ICBUlTectromc balances, calipers) to achieve appropnate precision
aad accuracy ofdata collection, analy—i, and display

2 rtscnimnatc between vahd and questionable data. _..__,_,
3 ct^T .-_ ,.~ m^rm-T1 *""*" •»* -J-htini- to ~rr"i and wm

4ggSa^ S S.Idemons^e^thTat^ry

graphing calculators

- u _•__- ^» <i/_*_~P~Science , Social a— Pereonal P—pectrvti T -

contert areas,

(hewe of a~v» learning strategies.

key
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6 Calculate the slope ofthe curve and use correct units for the value ofthe slope for
hnear relationships.

7 Perform d_KT_or_ analysis calculations.
8 Perform calculanons usmg numbers expressed m saentific notation

D Formulate and Revise SelenrJBc Eiptenattons and Models Using Logic and
Evidence

Sacn-fic explanations and model-_are developed and revised through d_~js_oa and
debate

1 C*r_tmrtsaen_fc<*pl_-t^
byusmg discussion, debate, logic, and erpcnmcntal evidence

2 Develop explanations and models that dcmonstrate^a_a_i_________C (?)
3 Reviseexplanations ormodels.

2 Recognize and Analyze Alternative Explanations and Models
Saentific cntena are used tod_«__mate among plauable explanamons.

1 Cen—are current scientific models with expenmental results.
2 Select and defend, on the basis ofsaentific cntena, the most plausible explanation or

model

F Communicate and Defend a SclentirV Argument

Expe-ment- processes, data, and conclusions are «>n_i__cated maclear and logical
manner

1 Develop aset oflaboratoiy instructions thai someone else con follow
2 Develop apresentation to communicate the process and the conclusion ofa scientific

investigation.

C Understandings about Scientific Inquiry

Histoncal and ciHTenLsaentific knowledge, current research, technology, mathanatics,
and logic form the basis for conducting mvesngatir-is and drawing conclusions.

/ Analyze how science and technology explain andpredict relaUonships
a Defend the idea that conceptual principles and totowledge guide scientific

inquiry

v U- tfirforv of Sc-nce N-Nature of Scienee, P- Scwnoe n Social and Personal rmpec-wai^F-

content «t<**

*.».- Bot__=« rvr* «r—caw* *»•_ taken Aietdy from tr_N_ot_l_KnceE_c_tionSlarK_rd«.

yj^£r^«- and „era_WVoll«_gand mlerptrting d_, and drawn* tenU." conchmow, lhrongh
the use ofa-rve learning strategic
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b Discuss how the available body ofscientific htowkdge, historical and current,
influences the design, interpretation, and evaluations ofinvestigations

2 Discuss the reasons why saenttS- and engineers conduct mvestigations and the
methods theyusetoconduct these investigations. fcMW__ -tot,3 Demcms-J and discuss the use of technology as amethod of cr^cmg d«
cc_ec_an and data rnampulation and of advancing the fields of saence and
technology ,

4 Discuss how mathematics is important to saentific mquuy
5 dJuss why saentific models and explanations need to be based on the available

6 D^^rTS3^
by theevidence, and opento revision

II Physical Science (Chemistry)

A Structure of Atoms

1 Matter is made of minute particles called atoms, and atoms are composed of

"rounded by negatively charged electron* The electric force between the
nucleus and theelectrons holds theatom together

. Trace the histoncal development of the model of the atom, mcluding the* loTmb^onotaDaltonfj JThomson, Ernest Rutherford, and Neds Bohr
b Compare and contrast the component particles ofthe atom

r The atom's nucleus is composed of protons and neutrons, which are much more2 malstuian eStrons. men an element has atoms that differ nthe number of
neutrons, these atoms are called different isotopes ofthe element

a Trace the development of nuclear models mcludrng the conrnbuhons of Mane
and Pierre Curie, Lise Mctner, and Ennco Fermt (H, N)

V, Idennfy the charge, component particles, and mass ofthe nucleusc SLT-iat elemen- exist as isotopes, which may be stable or unstable
d r^on^theunderst^

and is thesame for all atoms of that element

Key
r o w - >jJ»..r. -f Science P - Science m Social and Pernor-! Perspectives T -?elS,og^a%"-gI„Nofr&T-JLI--- S__r<_ that have o_n •_— -

content areas.

No,e Bo.d_ce type «*-"« ^^£SZZ^^

the'Le ofactive learning strategy*
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The nuclear forces that hold the nucleus of an atom together *tractor
distances, are usually stronger than the electric forces that wouldI make tt ny
apart. Nuclear reactions convert afraction of the mass of Interacting parades
into energy, and they can release much greater amount, of energy than atomicir£racnoSs Fission is me splitting ofalarge nucleus into smaller pieces Fusion
is the Joining or two nuclei at extremely high temperature and pressure, and Is
the process responsible for the energy ofthe sun and other stars

a. Compare and contrast fission and f_tan reactions, showing how they are
processes thatconvert matter to energy

b Descnbe fusion as the process that fads the sun and other stars. nfmiclearc Demonstrate an understanding ofthe consequences ofthe deveteP»"«°f™<£»
applications such as the atomic bomb nuclear power plants, and medical
technologies (P)

B Structure and Properties of Matter

Atoms interact with one another by transferring or sharing electrons that are
Cthe^ from the nucleus. These outer electrons govern the chemical properties
of the element

a I*termine the charge arepresentative element will acquire based on its outer
electron arrangement.

AH element is composed of asingle type of atom When elements are.listed in
order according to utTnumber of protons (called the atomic number), repeating
par^rn^r physical and chemical properties Identify families o element, wHk
_tnUa? properties This "Periodic Table- is aconsequence of the repeating
pattern oroutermost electrons and their permitted energies
a Trace the histoncal devdopment ofthe penodic table mcroding the contribution

of DmitnMenddeev (H,N) , .b Explain the arrangement of dements within agroup on the penodic table based
on sin—ax physicalandchemical properties,c _xp_mAatSperty trends on the penodic table are afunction of the dements

d tHHtWZSc number, mass number, the number of protons, the number of
ne^oZ and the number of electrons for given isotopes of elements usmg the
penodictable

i Bonds between atoms are created when electrons are paired up by being
' SjJSTor shared Asubstance composed of asingle kind of atom Is called

i - „ M Mrf,- -f Science P- Science m Sotaal and Person- PerspeotiveB T =?e_2Ci£-^-ES-ZS^-LU-- SUndards •_* have been .n-gr-ed .
content areas.

theuseof active learning strategies.
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an element The atoms may be bonded together Into molecules or «rystalline
solid* Acompound Is formed when two or more kinds or atoms bind togerher
chemlcally

a. Con»are__lcontt_3tde__n_arKlco_tt»
b aas_fycorra»unds_r*-igicmicor„

sharing ofouter electtons , ,
c Determme the ratio by which dements combine to form ionic commands and

express that rano m achemical formula

4 The physical properties or a compound reflect the nature of the to-™*""
among Us molecules These Interactions are determined by the structure oTthe
molecule, indudtog the constituent atoms and the distances and angles between
them

a Relate the physical properties (e,g., boilmg point, mdtmg point conductivity) of
compounds totheir ionic orcovalcnt bonding

b Identify factors that affect the rates at which substances Assolvc -w^ ,«
c Compare the ratios ofsolute to solve* in concentrated and dilute solutions in

relation to the physical properties ofthe solutton (e g,conductivity, melting pomt

d A_Jy~°the behavior ofpolar and norawlarsutoa_ne«s„fo
5 Sellds, liquids, and gases differ In the distances and angles between molecules oraUmVanJTrWreTore^energy that binds them together In soHds the structure

Is nearly rigid, in BquJds molecules or atoms move around each other but do not
move apart, and in gases molecules or atoms move almost independently or each
other and are mostly far apart

a, Compare and contrast solids, liquids, and gases in terms ofparade arrangement
and the energy that binds them together

6 Carbon atoms can bond to one another In chains, ring*, and branching networks
to form avariety or structures, including synthetic polymers, oils, and the large
molecules essential to life

a. Demor-trate an understanding of how carbon atoms bond to one another as
simple hydrocarbons,

b Descnbe the formation ofpolymers,
c Di~u~ the importance of poryrners as biological compounds such as protons,

carbohydrates, andlipids,
d. Determine the use* ofpolymers ineveryday hfe

"ti !«-._—, »f Scene* N- Nature ofScience. P - S-eoce - Social and Personal Perspectives T -

con_— "**•

w__ R«l_u*tvr^ir_ic_estext t_en_recdy fro, theN_ioi^Sc»ei_eE<_<_i~S_>d_1d«.

^JSi-2£^^rii«*- coHect^and^errretogdat^
the useof active learning strateg-s
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C Chemical Reactions

1 Chemical reaction* occur all around us, for OxampI* in health care,.cooklnfe
cosmetics, and automobiles. Complex chemical reactions involving carbon-based
molecules take place constantly in every cell In our bodies

a Demonstrate an understanding of the process of rusting in terns of electron
transfer (e g, detenmne the number ofdectrons lost or gained, wnte and balance
chc-_caleqi__onforr_rAng,db^ „ .

b I>mir™strate an understanding ofhow metabohsm is an inter-rdatcd collection of
chemical reactions.

1 Demonstrate the -iderstanding that food is composed partially of large
complex molecules that are broken down into sunpler molecules (P)

2 Analyze how these simpler molecules are rearranged into new molecules
withm living things (N)

c Explom the sources and environmental effects of some inorganic and organic
toxic substances such as heavy metals and PCBs (P)

1 Chemical reactions may rdease or consume energy Some reactions such as the
bnrnin. of fossd fuels release large amounts of energy by losing heat and by
emitting light Light can initiate many chemical reactions such as photosynthesis
and the evolution of urban smog

a Investigate and provide evidence ofachemical change by recording systematic
observabons, such as change mcolor, odor, and temperature for vanous chemical
reactions (N)

b RecoRmze balancedchemical equations,
c aassffy reactions as energy-absorbing (endothermic) or energy releasing

(exother-nc)onmebasisoften^iatDxemeas_em_its.
d. Conclude fiom expenmental evidence, based on mass measiirements, that mass is

nather aeatcd nor destroyed during ordinary chemical reactions (eg, balance
ample synthesis and decomposition equations, conduct mass mawurcmavts
before and after reactions). (N)

3 A lar_e number of Important reactions Involve the transfer ofeither electrons
(oxidation/reduction) or hydrogen ions (add/base reactions) between reaction
Ls, molecules, or atoms In other reactions, chemical bonds are broken by heat
or Ueht to form very reactive radicals with electrons ready to form new bonds.
Hadteal reactions control many processes such as the presence ofozone and

v.. H- History of Science N-Nature --Science, P- Sc.ence in SocuU and Personal^^J =

content areas.

« .- n»l<Hace tvoe md.c_es text taken directly from the National Science Education Standards.
T^ienn^^^^i^__^Z£noM^^
the use of activelearning strategy
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greenhouse gases In the atmosphere, burning and processing or fossil fuels, the
formation of polymers, and explosions

a Differentiate between aads andbases.

1 Identify the physical and chemical ch__c_r__cs of aads and bases,
mdudmgmeTxfc-_d_,rcacnor_wimm .

2 r*rt-rr_nc-cpHrar_es„ds_^
using appropriate instruments and indicators (c g, pH meters, CBL probes,
universalindicators) _____.♦3 Explain how aad nan is formed and discuss its effects on the mv_cmment

4 oLonstrate an -iderstandrng of the significance of pH as related to
consumer products.

4 Chemical reactions can take place in time periods ranging from the few
femtoseconds C10-15 seconds) required for an atom to move » ^"J™*
comical bond distance to geologic time scales ofbilHons of years. Reaction rates
depend on how often the reacting atoms and molecules er^ounter one anottier,
o, tiie temperature, and on the properties-Including shape-^r the reacHng
species Catalysts, such as metal surfaces, accelerate chemical reactions.
Oiemlcal reactions in living systems are catalyzed by protein molecules called
enzymes

a. r*moi_trate an understanding of how reaction rates arc a funcuon of the
coni-ons among parados (ic, effects of temperature, par-ck size, starring,
concentration on reaction rates, and the effects ofcatalysts on reaction rates)

b Apply reaction rate concepts to real-life applications such as food spoilage
storage offilm and batteries digestive aids and catalytic converters (P, 1)

HI PhyslcalSdence (Physics)

A Motions and Forces

1 Objects change their motion only when anet force is applied Laws,ofmotion
are used to calculate precisely the effects of forces on the »oti™ °fo* ec* ™?
Magnitude or the change in mobon can be calculated udng the relationship F-m£
Sh is independent of the nature of the force Whenever one object exerta
force on another, aTore* equal in magnitude and opposite in direction Is exerted
on the first object

- ' u - H.starv of Science N- Nature of Science P- Science - Social and Personal PerspecUvesT -Key ?Jw^i Agones of fe National So-nce Education Standard, that have oeen integrated m
content areas.

Note: Boldf-etype^este*^

the use of active learningstrategies
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a Trace the historical development of the -iderstanding of forces, including the
contabuuons ofGalileo, Isaac Newton, B^amirxFtenklm, and Chades-Aiigustin
deCoulomb (H,N) ,___x

b Pre_rt themouon of an object m terms of Neva's r^
c Identify and investigate the factors that affect accderauon in terms of Newton s

secondlaw (F =ma) ..
d. Evaluate the effectsofacuonAeacuon m terms of Newton s third taw
c Generate and interpret graphs oflinear motion. „_-_«_„
f Cite examples ofNewton's laws that are common in everyday hfe (e g,using scat

belts, diving from aboat, pushing aswing) (P, T)

Gravitation Is a universal force that each mass exerts on any other mass The
strength or the gravitational attractive force between two masses Uproportional
to the masses and Inversely proportional to the square or the distance between
them

Descnbe changes ax gravitational attraction in terms of changes mdistances between
massesandin termsof changesm the masses

The electric force is a universal force that exists between any two eharged
obiects Opposite charges attract while like charges repel The strength or 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 acoiled spring or friction may
betraced toelectric forces acting between atoms and molecules

a Demonstrate the interacuons oflike and unhke charges by ocamming changes m
electrostatic attraction mten- of changes indistance betweentwo point charges

b remonstrate an understanding ofthe production and effects ofstatic electnaty
(eg, its role m disraptions and damage to dectneal devices destruction of
property and life, everyday annoyances such as static cling) (N, P, 1)

I Electricity and magnetism are two aspects ofa 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

a. Demonstrate an mderstandmg of the relationship between electnaty and
magnetism (e g, descnbe how moving dectneal charges produce magnetic nelds,
descnbe how moving magnets produce electrical fidds)

T. - _ ~fS^-nce N - Nature of Science P" Science m Social aid Pe-onal Paspectev- T =^ ?j£Sll5r^i- -Si^or-Tsc-nce Education Standards _, have been integrated _
content areas.

Note Boldface type .Jo--« ^^^^T^^^^^^^^
theuseof active learning strategies
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* Examine the effects of the advent ofelectnaty on individuals and society (H, N,
P,T)

5 Analyze dectneal arcuits that obey Ohm s Law

a. Demoiurtrate an und^rstoidrng of simple senes and paralld circuits (og,
construct, compare, contrast, and schematically diagram simple senes and paralld
circuits)

b Describe the ineaT_rtg ofvoltage andampeage.
c Perform calculationsusing Ohm s Law
d. Explain how fuses, surge protectors, and breakers fimcton. (T)

B Conservation of Energyand the Increase in Disorder

1 The total energy or the universe is constant Energy can be transferred by
collisions In chemical and nuclear reactions, by light waves and other radiations,
and in many other ways However, it can never be destroyed Asthese transfers
occur, the matter Involved becomes steadily less ordered

a. Analyze trai-forrnations between potenual and kmettc energies.
b Analyze transformations among other forms of energy such as heat, light, arut

sound, and mechanical, dectneal, and chemical energy
c State and apply quantitative rdanonships among energy, work, power, and

efficiency .
d. Understand and apply the pnnaples of mechamcal advantage (e.g, contrast.the

two forces and two distances that produce rriechanical advantage when amachine
is usedto 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 dectromagnetic waves

a Classify energy types as potential, kinetic, ordectromagnenc

3 Heat consists ofrandom motion and the vibrations ofatoms, molecules, and tons
The higher the temperature, the greater the atomic or molecular motion

a. Predict and measure the effects ofvarying the temperature, pressure, and volume
of gases (e g,balloon studies, the bends in divers, and the hazards of handhng
and storing pressui—ed gases (N,P,T)

b Describe partide motion and distance as the phase changes fiom hqmd to solid to

Kev H=• History of Science N- Nature of Science P- Science mSocial and Pe-onal Perspect.ves, T -
Twr-ology-major categone. of the National Science Education Standards -athave been mlegrated in
content areas.

Note- Boltfac* typeir-i_es text _en*rect*^T_^^**«Vw defined as an opportunity for students to explore questions and develop content knowledgeJylSRations and -ferenccsToQechng and mterpretag data, and drawing tentative conclusions -rough
the use of active learningstrategies
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4 Everything tends to become less organized and less orderly over time Thus, In
aB energy transfers, the overall effect is that the energy is spread out uniformly
Examples are the transfer ofenergy from hotter to cooler objects by conduction,
radiation, or convection and the warming or our surroundings when we burn
fuels.

a Do-onstratc an understanding of the tnmsfer of energy from hotter to cooler
objects by conduction, radiation, and convection.

b Compare and contrast the environmental impact ofpower plants that use fossil
fuels water ornuclear energy to produce electneity (P,T)

C Interactions of Energy and Matter

1 "Waves, including sound and seismic waves, waves On water, and Bght waves,
have energy and can transfer energy when theyinteract with matter

a. Identify and show relaUonships among wave d_ractcr__cs such as vdocrty,
penod, frequency, amplitude, and wavdength usmg the formula V=fk

b Compare and contrast modds ofloiuntodinal waves (eg., sound waves, sasn_c
waves) and transvoso waves (e g, electromagnettc waves, water waves)

c Distinguish among the electromagnetic spectrum, seismic waves, water waves,
andsoundwavesonthebasisof theirproperties andbehavio—.

d. Demonstrate an understanding of factors affecting wave energy (wavelength,
amplitude, and frequency) and its effects on everyday life (e g, health issues,
medical diagnostics andtreatments)

2 Electromagnetic waves result when a charged object is accelerated or
decelerated Electromagnetic waves indude radio waves (the longest
wavelength), microwaves, infrared radiation (radiant heat), visible light,
ultraviolet radiation, x-rays, and gamma rays The energy of dectromagnetic
waves Is carried In packets whose magnitude is inversely proportional to the
wavelength

a Compare and contrast the parts of the dectromagnetic spectrum m terms of
veloaty, wavelength, frequency, and energy usmg the formula V=fk

3 Each kindof atom or molecule can gain or lose energy only in particular discrete
amounts and thus can absorb and emit light only atwavelengths corresponding
to these amounts These wavelengths canbe used to identifythe substance

V,v H=History of Science N=Nature ofSaence P- Science - Social and Persona! Perspectives T -
Technology-tn-j- categones ofIhe National Science Education Standards that have been integrated m
content areas.

Note Boldtace type indicates texl taken directly from the Nahon-_ience EAication Standards.
The term mvestgote is defined as an opportunity for students to explore question, and develop content knowledge
by mating observations and inferences collecting-id interpreting data, and drawing tentative conclusions through
the use of active learning strategies

PLT_6208-0124

REC030915



Pbyrfc—S-enee Course Standards 12

a, DeiiKinstrate an understandmg of how the releastng of energy by dectrons
produces light (e g, fireworks, neon lights, Borcsc-it lights, halogenlights)

4 In some materials, such as metals, electrons flow easily, whereas In Insulating
materials 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 tothe flow ofdectrons

a Understand and compare the functions of insulators, conductors, and
semiconductors,

b Evaluate the impact ofthe nnniatunzabon ofelectne circuits upon mdmdnals and
soaety (H,P,T)

v.*. H=—story ofScence N =» Nature ofScience P=Sconce mSoaal and Personal Perspectives T-
Technology-major categones of foe National Soence Ecix-ion Standards -at have been integrated in
content areas.

Note Boldface type indicates text taken duectly from iheNahonalScieiv-Education Standards.
The term investgale is defined as an opportunity for students to explore questions and develop contentknowledge
by miking observations and inferences collecting-- mteroretmg data, and drawmg tentatiw conclusions -rough
the use of active learning strategies.
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Biology 1 Course Standards

Course Description

Biology 1 is an introductory laboratory-based course (nnnimum of 30 percent hands-on
investigation) designed to famthanze the student with the major concepts ofbiological saence:
the cdl,molecular basis ofheredity; biological evolution, uitexdependence oforganisms, matter,
energy, and organization in living systems, and behavior and regulation. This course provides
numerous opportunities for students to devdop saence process skills, cntical thinking, and an
appreciation ibr the nature ofscience through mquny-based learning expenences Investigative,
hands-on lab actjvuies that address the high school inquiry standards are an mtegral part ofthis
course

Standards initalics describe classroomlearning that isessential for students to perform at ahigh
level but that cannot be tested directly on a state assessment because of formatting, bias,
technology, and senaUvity issues However, these standards are appropnate for dassroom
assessment.

I Inquiry

Inquiry is not an isolated umt ofinstruction and should bo embedded throughout the content
area ofphysical science The nature of saence and technology is incorporated within this
area.

A Identify Questions and Concepts That Guide Scientific Investigations

Expe-mental design should demonstrate logical connections between aknowledge base
andconceptual understanding

1 Dernonstratc an understanding of the process of devclopmg saentific hypotheses
(e.g, formulate a testable hypothesis based on uterarare research and pnor
knowledge, sdect the correct form for a hypothesis statement based on a given

2 Identify and select expenmental vanables (independent and dependent) and devise
methods forcontrolling rdevant conditions.

Key
H^History ofScience N=Nature of Sconce P=Science mSocial and Personal Perspectives T -
Tecr_clogy--ajor categones of the Nanonal Science Education Standards mat have been integrated m
corner* areas.

N_- Boldface type indicates text taken directly from the National Science Education Standards.
j£*nt, tovesi&rte^ defined as an opportunity for student, to explore questions and develop content knowledge
bVnSig^iir«U~» ~d mferences eoUeCUng"^,nt~'le,lng^ "~ draWMg ttnm,Ve conc,us,ons *""•*
the use of active learning strategics
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B Design andConduct Investigations

Saence builds on pnor knowledge, thus pnor knowledge about^ major concepts,
laboratory apparatus, laboratory techniques, and safety should be used mdesigning and
conducting a saentific investigation

1 Derr»nstrato an understanding of the process oftesting saentific hypotheses (e g,
design and conduct ascientific investigation based on the major concepts in the area

2 Sel_!tS_S<_e appropriate instruments to make the observations necessary for the
invesugatton, taking into consideration the __ota_ons ofthe equipment

3 Select the appropnate safety equipment needed to conduct an "»^_l<e<^
goggles, aprons) and identify safety precautions for the handling of matenals and
equipmentused in aninvestigation.
Descnbe the proper response to emergency situations mthe ^™*<** .
Identify possible sources of procedural error (eg, incorrect measurement and
idai-fy appropnate methods of control (e g,repeated trials, systematic mampulation

r_ps,ctoss sections, and math-iiatical expressions
, flbw conclusions based on qualitative and/or quantitative data
8 Discuss _e impact of sources of error on wpenments.
9 Om_0nmca_1_ddefCTd-eSac^^

C Use Technology and Mathematics to Improve Investigations and Communications
Saenufic mvesUgaUons can be improved through the use of technology and nOnittl
Sit is acknolledged that the System International of Units (called the SI system)»
the atcepted r~asurement system msaence, opportumties to use the US C_tom_y
System are encouraged whare appropnate

1 Select and use appropnate technologies (e g,computers, calculators, calculator-based
Soratones [CBLs], dectronic balances, cahpers) to achieve appropnate preaaon
and accuracy of data collection, analysis, and display

2 Discriminate between valid and questionable data.
3 Select and use m-hemahcal formulas and calculator- to express and interpret

laboratory measurements , .4 Frustrate an understanding of trends and patterns in data C^. «^_jj
interpolated data points, predict extrapolated data points) and demonstrate the ability
to interpret these phenomena .5 Draw a best fit curve through data points by using computer software and/or
graphing calculators

.,, ——~~~ * o -m - -ki.,—. „f <^-»twj, P ° Seance n Social and Personal Perspectives, T -

content areas.

Not. Boldia-iype^-^^^^^

theuseof active learning strategics.
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Biology 1 Course Stand—_ 3

6 Calculate the slope of the curve and use correct units for the value of the slope for
linear relationships.

7 Performdimension- analysis calculatioris.
8 Perform calculations usmg numbers expressed m scientific notation.

D Formulate and Revise Sdentiflc Explanations and Models Using Logic and
Evidence

Saenufic explanations and models are developed and revised through discussion and
debate.

1 Constract scientific explanations or models (physical, conceptual, and mathematical)
by using discussion, debate, logic, and experunmtal evidence

2 Develop explanations and models that demonstrate saentific mtegnty (P)
3 Revise explanations ormodels.

E Recognize and Analyze Alternative Explanations and Models
Saentific cntena are used to _scnminate among plausible explanations

1 Q>mp_-ec_-entsaenhficmoddsvnmexp-__nt_resul_ _j_-«--,
2 Select and defend, on the basis of saentific cntena, the most plausible explanation or

model

F Communicate and Defend aScientific Argument

Exp-imental processes, data, and conclusions are commumcated in aclear and logical
manner

1 Develop aset oflaboratory instructions that someone else canfollow _
2 Develop apresentation to communicate the process and the conclusion ofa scientific

investigation.

G Understandings about Scientific Inquiry

Histoncal and current saentific knowledge, current research, technology, mathematics,
and fogic form the basis for conducting investigations and drawing conclusions

J Analyze how science and technology explain andpredict relationships

a Defend the idea that conceptual principles and knowledge guide saentific
inquiry

,t a •* -, »f ScM-ce W° Nature of Science, P » Scienoe mSocial and Personal P-spcctrves T
Key £_S£££rZ^

content areas.

i*. Ttold_ce type indicates text taken directly from lr« NaUor-Scnmce E(-c_ion Standards
x£ ___«E5» *fined as an opportunity for students to explore questions and develop coraent tanMp
the use of active learning strategies.
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Biology 1Coarse Standards 4

b Discuss how the available body ofscientific knowledge, historical and current,
influences the design, interpretation, and evaluations ofinvestigations

2 Discuss the reasons why saentsts and engineers conduct lnvesngauons and the
methodsthey use to conduct theseinvestigations

3 Demonstrate and discuss the use of technology as a method of enliancmg date
collection and data manipulation and of advancing the fidds of saence and
technology

4 DJscuss how math-natics isimportant to saentific inqmry
5 Discuss why saentific modds and explanations need to be based on the available

bodyof saentific knowledge
6 Demonstrate theunderstanding that saentific expl___or_ must belogical, supported

by the evidence, andopen to revision

II Biology

A The Cell

Cells have particular structures that underlie their function Inside the cdl is a
concentrated mfatture of thousands of different molecules which form a variety
ofspecialized structures that carry out such cell functions as energy production,
transport or molecules, waste disposal, synthesis or new molecules, and the
storage or genetic material

a. Compare and contrast prokaryottc and eukaryottc cells
b Mortify and explain the functions ofthe cellular structures that are responsible lor

energy production, waste disposal, molecular synthesis, storage of genetic
material, cellmovement, and active andpassive transport

c Trace thedevdopment of cell theory (H)
d Discuss uses of technologies that enable m-depth studies of the cell, such as

microscopes, ultracentnfuge techniques, and radioscopy studies. (T)

Most cell functions Involve chemical reactions Food molecules taken Into the cdl
react to provide the chemical constituents needed to synthesize other molecules.
Both breakdown and synthesis are made possible by a large set or protein
catalysts, called enzymes The breakdown ofsome ofthe food molecules enables
the cdl to store energy in spedflc chemicals that are used to carry outthemany
functions of the celL

a Demonstrate an understanding of the roles of enzymes in chemical reactions
within the cell

K«v H- History of Soence N=Nature of Science P- Science - Social and Personal Perspectives T -
Techn*logy--ajor categones of foe National Sc-nce Education Standards foat have been uitegrated m
content areas.

N„.r Boldface type mdieates text taken directly from the Nahor_ Science Education Standards.
The term invesligJeiB defined as an opportunity for students to explore questions and develop content knowledgebyl-SwX-rv-U™. and mferenceT collecting and interpreting data, and drawing tentative conclusions through
the use ofactive learning strategies
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b Differentiate among the functions ofcarbohydrates, protems, lipids, and nudac
aads in the cell

Cells store and use Information to guide their functions The genetic Information
stored In DNA Is used to direct the synthesis of the thousands of proteins each
cdl requires

a. Compare DNA and RNA. -.__••_. jb mr_ttate the steps ofprotem synthesis and explain the role ofthe tnplet codon in
proteinsynthesis

Cell functions are regulated Regulation occurs through changes in the activity
ofthe functions performed by protems and by the selective expression ofcertain
genes This regulation allows cells to respond to their environment and to control
and coordinate cell growth and division

a Demonstrate an understanding ofthe importance ofDNA and proteins in cdl
regulation.

b Discuss mishaps incellregulation (eg tumors) (P)

Cells can differentiate and complex multicellular organisms are formed as a
highly organized arrangement ordifferentiated cells In the development or these
multicellular organisms, the progeny from asingle cdl form an.embryo In which
the cells multiply and differentiate to form the many specialized cdls, 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 ahighly organized arrangement ofdifferentiated
cdls (e.g, fflustrate the development ofboth an animal and aplant m_uce_ular
orgarosm. cells specialized cells tissues, organs organ systems, andi organisms)

b Determine how organs and systems in both plants and animals function as a
physiological unit [Note this concept has been taught at aprevious grade level ]

c Evaluate how a degeneranve disease involves the detenoratjon of organs or
tissues.

---, H- History of Science N=Nature of Science, P=Sc-nce „ Social and Personal Perspectives T -^ LhnXr^mi categones of the National Science Edocation Standards that have been integrated ui
content areas.

Nate- Boldface type mAcates text taken directly from u_ Nahon-Science Edr_at.onStaridardR
^LnZ-Sn* denned as an opportunity fo, students to explore questions and develop cortent ^owfedge^^alX^^rrdet^oa^and mlerpretuig data, and drawing tentative conchisions -rough
the use of active learning strategies
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^e Molecular Basis ofHeredity

In aH organisms, the instructions for specifying the characteristics of the
organism are carried in DNA, a large polymer formed from subunite ©r four
kinds (A, T,G, and C) The chemical and structural properties ofDNA explain
how the genetic information that underlies heredity isboth encoded in genes (as
a string of molecular -fetters") and replicated (by a tempteiing mechanism)
Each DNA molecule in a cell forms a single chromosome.

a r*mc«strate an understanding of the key features of DNA, genes, and
chromosomes and the relationships thatexist among them,

b Analyze the chen-cal structure ofDNA and explain how DNA replication occurs
c Evaluate the impact of DNA technology on society (eg bioengtneenng.

forensics genomeproject. DNA fingerprinting) (T,P)

Most of the celb in a human contain two copies of each or 22 different
chromosomes. In addition,there is a pairorchromosomes that determines sex a
rem ale contains two X-chromosomes and a male contains one X and one Y
chromosome Transmission or genetic information to offspring occurs through
egg and sperm cells that contain only one representative from each chromosome
pair An egg and sperm unite to form anew individuaL The fact that the human
body Is formed from cells that contain two copies of each chromosome—and
therefore two copies oreach gene—explains many features of human heredity,
such as howvariations that arehiddenin onegeneration canbeexpressed in the
next

a Compare the key features and differences between mitosis and maosls
b Make predtctoons concerning mhentance based on Gregor Mcndd s laws of

heredity
c Discuss -gmficant advancements uithe study ofheredity since Mendel, mcludmg

> the chromosome theory (H)

Changes 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 an understanding of the characteristics and implications of both
chromosomal and genetic mutations (e.g, the occurrence of genetic disorders
such as sickle cell anemia, Tay-Sachs disorder, cystic fibrosis, and hemophilia)
(P)

b Demonstrate an understanding ofhow mntauons contribute to genetic diversity

V-, H=History ofScience N=Nature ofSc-nce P =» Scence - Social and Personal Perspecftves T-
Tecbr_logy--ajor categones of foe National Scence Education Standards feat have been integrated in
content areas.

K-, Boldface type indicates text taken directly from the National Science Education Standards.
The term mvejUBoleis brined as an opportunity for students to explore questions and develop cortent knowledge
bymalmg observations and mferences collecung and mlerpreung data, and drawing tentative conclusions -rough
the use of active learning strategies.
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C Biological Evolution

Key

Species evolve over time Evolution Is the consequence or the interactions of(l)
the potential for aspecies to increase its numbers, (2) the genetic vartaJ»ffltyof
offspring due to mutation and recombination of genes, (3) afinite supply ofthe
resources required for Iff* and (4) the ensuing selection by the environment or
those offspring better able to survive and leave offspring

a Demonstrate an tmderstaidmg ofthe factors that affect evolution, such as the
number of offspring, genetic vanabflity, finite supply of resources, and
environmental factors _^

b remonstrate an understanding of the saentific evidence that establishes that
change occurs over time

Natural selection and its evolutionary consequences provide a ^entiOc
explanation for the fossil record orandent life forms, as wdl as for the striking
molecular similarities observed among the diverse species ofliving organisms

a. Demonstrate an understanding of the process of iiamral sdection and its
consequences

b Infer how a fossil record can reveal evolutionary changes over time
c Discuss the vanous lines ofsaentific evidence that underlie our understanding ot

the evolution anddiversification of life over bme
d De„nbehaw<_rbc«da_ujisutil_^
e Discuss Charles Darwin scontnbution tothestudy ofevohraon (H)

: Biological classifications are based on how organisms are related Organisms are
ctessified into ahierarchy ofgroups and subgroups based on similarities which
reflect their evolutionary relationships Species is the most fundamental unit or
classification

a Investigate the modem kingdom classification system, which is based on fossil
rei»rdmteroret_on_idsimil_ines_s*^

b r>smonstrate an understanding of how to classify organisms on the basis ot
structural adaptations, physiology, nutntional strategies, biochemical -mdanbes,
nenehc sinnlann.es, embryological sumlanties, and methods ofreproduction

e Develop a working definition of living things and justify why many scientists
group viruses in acategoryseparate from Imng things (

"H - History of Scence N- Nature of Science P=Science mSoaal *^>»«-•^^T, T"Lhr-Jogy^najor categones of foe National Science Education Standards foal have been mtegrated m
content areas.

Rnldf_*tvDen-._esti™ taken due^ . ,.
^JLvX^oeLd_ano^^2y_S3^««• -ferencJ collecnng and mterpret-g data, and drawnng tentative conch-ens -rough
the use of active learningstrategies
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D Interdependence ofOrganisms

1 The atoms and molecules on the earth cycle among the living and nonliving
components of the biosphere

a. remonstrate an understanding ofhow organisms interact with the biosphere as
partofthe gcochemical cydes (e g,carbon, mtrogen, phosphorops, water cydes)

b Identify vmpoitantnument cydes and evaluate how they affect ecosystems

2 Energy flows through ecosystems in one direction, from photosynthetic
organisms toherbivores tocarnivores and decomposers

a. Demonstrate an understanding of the flow of energy, beguinmg with the sun,
throughvanoustrophiclevels,

b Assess the value of the carbon cydo to the flow of energy through the
ecosystems

3 Organisms both cooperate and compete in ecosystems. The Interrelationships
and mterdependendes of these organisms may generate ecosystems that are
stable for hundredsor thousands or years

a. Relate the concepts of cooperation and competition to orgamsms within an

b SStehowmterrelauonahips andmterdependenaesofhving things contnbute
to the homeostasis ofecosystems

c Demonstrate an understanding ofhow hving things maintain their high Ievd ol
order at the expense ofincreasing the disorder oftheir physical surroundings

4 Living organisms have the capacity to produce populations of infinite si~, but
environments and resources are finite This fundamental tension has profound
effects on the interactionsbetween organisms.

a. Descnbe and give examples ofdemographic charactenstics ofpopulations (*_,
birth anddeath rates agestructure sexratio)

b Give examples and explain how limiting factors such as water, food, oxygen, and
hving space play arole inthe stability of ecosystems,

c Predict how interactions among organisms such as predanon, competition, and
parasitism affect population growth

d Demonstrate an understanding ofthe charartenstics, stages, and implications of
succession on terrestrial ecosystems

c Evaluate dynamic equmbn-xi as a result of checks and balances within
populations, commumties, and ecosystems

„ -._ t <V_t~ N ~ Nature of Science, P =• Science m Social and Personal Perspectives T -

Key !&Z5s£Z^^
content areas.

n„Mf_- tvne mdicates text taken directly from the National Science Education Standards.T^lrm favftea^ ^d-anopportunityfcr students to explore questions and develop cortentWMge
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5 Human beings live within the world's ecosystems. Increasingly, humans modify
r_3ems as a result of population growth, technology, and consumption_Sn_^_r;ii-^*nm* direct harvesting P^*"***
changes, and other factors is threatening current global stability, and If not
addressed, ecosystems will be irreversibly affected

a Identify events that lead to awareness of environmental ?™™ ""*£**
kills destruction of the ozone layer global warming, and the dechne ofthe bald

b telTthe conflicts that could occur between land developers and
c S?^S£ of human overpopulation and activities on the survival of
d D^aTZ^consequences of extinction and the introduction of species within

ecosystems .
e Assess the consequences of aad rain onecosystems. (P)/ £S eZn?!esof how technology has advanced the study of environmental

science (T, P)

E Matter, Energy and Organization inLiving Systems

1 The energy for life primarily derives from the sun Plants «P^~ "»"«[*SsVbSlght and using It to form strong (covalent) chemical bonds between^atomLrTarbon^ont-inlng (organic) modules. These mo eculesca^ be used
J~s-nble larger molecules with biological activity 0«chid^ protetos, DNA,

sugars, and rate) In addition, the energy stored in bonds between the atoms
(efemical energy) can be used as sources or energy for lifo processes
a. Suminanze the basic process by which photosynthesis converts solar energy mto

b J_S2T2ti,^?-i anaerobic P^^f^respiration breaks down food molecules mto energy that canbeused by cells.
2 The chemical bonds of food molecules contain energy Energy pleased when

thTbonds or food molecules are broken and new compounds with ower ener^
bonds are formed Cells usually store this energy temporardy In phosphate
bonds ofasmall high-energy compound called ATP

a. Analyze bond energy as itrelates to food molecules,
b Discuss the importance ofATP and howitiscycled.

Key
-i , „ ^ _>j..„r<> -f <__nce. P - Science m Social and Personal Perspectives T =?«__53iS<*^rfSNaS-Le Education Standards foat have been integrated -

content areas.

No,e Bold-cetypea^stextt^

theuseof active learning strategies
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1 The complexity and organization oT organisms accommodates the need for
obtaining, transforming, transporting, rdeasing, and eliminating the matter and
energy used to sustain the organism

a. remonstrate an understanding ofthe factors involved in obtaining and processing
matter and energy for the development, growth, andmamtenance ef«P««»

b remonstrate an undcrstandmg of homeostasis and the effect ofan energy denat
on that state

4 As matter and energy flow through different levels of organization of living
£tls ceils, organsforganlsms, communities) and ^JJ**£j"Ld
tie physical environment, chemical demente are recomblned in»«"_--ays
Each recombination results in storage and dissipation of energy Into the
esvironment as heat Matter and energy are conserved in each change

a Demor*trate an understanding of the dynamics of energy and entropy as they
aoorv to biological systems,b. Analyze energy in biological systems in terms of transforrnation, conservation,
andeffiaency

F Behavior and Regulation

. Multicellular animals have nervous systems that generate behavior Ner-ous
systems are formed from specialized cells that conduct signals rapidly through
tfeTng cell extensions thatmake up nerves The nerve cells communicate wtih
each other by secreting specific excitatory and Inhibitory molecules In sense
oSans,%ec«al_ed cell? detect light, sound, and specific chemicals and enable
animals to monitor what Is going on in the world around them

remonstrate an understanding ofhow cdls ofrmdticdlular animals corrnnumcate
throughsignals conducted by a nervoussystem
r>H_0^strate an xindmtaiiding ofthe adaptive value ofthe reflexes (e g,Unking
ofthe eye, opemng/dosing ofthe ins, responses to hot and cold)

c Give examples of speaahzed cdls in sense organs that detect stimuli (e g,taste
buds, touch receptors, rods and cones)

2 Organisms have behavioral responses to internal change and external stimuli
Rjponses to external stimuli can result from interactions with the organism s
ownsoecies and others, as well as environmental changes, these responses can beSrCate or learneo The broad patterns of behavior exhibited by animus
nave evolved to ensure reproductive success Animals often live in unpredictable

_ - „ v _ tvt^,— .f Science P » So»enoe m Social and Personal Perspectives T =•

Key ?JhSgy-^^
content areas.

Note Boldfa-ty^es^
£Tng^-^^^
theuse ofactive learningstrategies

a.

b,

PLT__6208-0135

REC030926
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environments, and so their behavior must be flexible enough to deal with
uncertainty and change Plants also respond to stimuli

a Investigate how different orgamsms maintainhomeostasis.
b Give examples of feedback mechanisms.
c

d
substances into the body (P)

uivc cxa—pi^B vm. »vv_«/«-~. ,t__
Idenhfy pathogens and understand how organisms react tothemIE*? bo* the positive and the negative effects of introducing chemical
substances into the body (P)

e Give examples ofinnate behavior and learned b-iavior __,___!
f r*_ionsti-te an understanding of tropisms in plants as responses to external

stimuli

-..._-. s^C-di--«01 803 734-8505 . . _

Key t^^^^
content areas.

theuseof a«»ve learning strategies

PLT_6208-0136

REC030927
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Course Competencies/Objectives with Activities and Labs
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Course Description
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which they live

Special Note The standards notation ,n this document Is based on the notation in the Science Curriculum Standards 2000
document for grades 9-12 EarthScience
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III Earth Saence

A Energy in the Earth System

1 Earth systems have internal and external sources of energy, both of which create heat The Sun is the major extern- source
of energy Two primary sources of internal energy are the decay of radioactive isotopes and the gravitational energy from
the Earth'songuial formation.

SC Standards

Descnbehow the decay of
radioactiveisotopes produces
internal heat in the Earth

b Descnbehow gravitational
forces led to the production of
heat in the earlyhistoryofthe
Earth and the differentiation of
the Earthinto a core, mantle, and
crust

Performance Objectives
(Competencies)

Define and give examples of isotopes and
explain their role inradioactive decay

• Explain the physical concepts ofgravitational
force and heat production end relate them to
the proximity ofobjects.

• Relate thisgravitational property to the
formation of the nebula cloud theory

• Define density

Supporting Strategic
and Activities

• Review physical saence concepts of
unstable isotopes

• Diagram and label the products of
radioactivedecay

• remonstratethatheatis produced
when hands arerubbedtogether

• Demonstrate difference in denary of
vanous solids and liquids
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Giveevidencethat some of that
heatis still escaping from the
Earth s intenor

Determine the factors thatare contnbutors to
heat loss
Cite speafic examples oflocations where
heat isbang released such as volcanoes and
geysers

Use some form of multimedia clips
to showand examine actual volcano,
earthquake, andgeyser activity

Plot current earthquake and volcanic
activity onaworld map



70
m
o
o
CO
o
CO
CO

r-

q
O
03

I

O
—

o

HI Earth Science

A Energy in theEarth System

2 The outward transfer of Earth's nun. heat dnves convection circulation mthe mantle that propels the plates comprising
Earth s surface across the face ofthe globe

SC Standards

a. Examinehow internal heat
produces convection currents
that are the dnving force for
plate tectonics

Analyze the pros and cons of
Irving inareas affected by
natural hazards such as
earthquakes and volcanic
eruptions.

Performance Objectives
(Competencies)

• Define and demonstrate convection currents
• Descnbesea floor spreading
• Investigate plate tectonics and the evidence

that lead to currentthought

Determine and defend your position on living
innaturally hazardous are-

Supporting Strategies
and Activities

Labactivity onconvection currents

Using the Internet, research sites on
subjects such as Mt St Helens and
Mt Vesuvius.

Research theCharleston earthquake
of 1886 andrelatethe information
you find to earthquake activity and
fault location throughout South
Carolina.

Excessiveamountsof uranium were
recently found inwell water supplies
ui southernGreenville County,
SouthCarolina (winter2000)
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Research to find the relationship
betweenthe uramumand other
water pollutants and"ther_t_"_
faults in this area aswellas other
areas
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Ill Earth Science

A Energy in the Earth System

, *_, -ft*. _*. »d —^,^*J-S._C_t^__->-^^
oceans

SC Standards

Analyze the effects of
atmosphenc convection,
atmosphenc dust and cloud
cover, rotation oftheEarth,
revolution of the Earth, andtilt
of the Earth's rotational axis on
global climates and seasons

Explain the factors that affect
geographic vanations inclimate,
including distnbuuon ofland
and water, physiographic
(geologic) features, and latitude
effects

Performance Objectives
(Competencies)

Define convection

Discuss the effects ofatmosphenc pollution
on climate

Determine the factors thataffectseasons

Review major geographic areas such as
nxuntain ranges and bodies ofwater and their
effect on climate

Analyze the positions ofland and water and
determine then mfluence on climate

Supporting Strategies
and Activities

Lab activity onconvection currents
in air

Use alightsource to demonstrate
temperature differences due to angle
of incidence

Lab activity on heating rates ofland
versus water
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c Relate transfer of heat energy to
the patterns of wind belts

d Compare and contrast the
formation of high and low-
pressure systems, the formation
of fronts, and the movement of
weather systems across the
surface of the Earth

e Analyze the pros and cons of
hving in areas affected by
natural hazards such as
humcanes, tornadoes, andother
severe weather

Define Conotis Effect

Contrast theConolis Effect in thenorthern
andsouthernhemispheres.

Descnbe therelationship betweentherotation
ofthe Earth and the pattern of wind belts

• Classify high andlow pressure systems

• Define and characterize types of fronts.

• Givecharactenstics of hurricanes, tornadoes,
and other severe weather

• Differentiate humcanes, tornadoes, and other
severe weather systems

• Lab activity on Conolis Effect

• Map the major wind belts

• Use weather maps to explain how
weather forecasts are made.

• Research andanalyzeyearly patterns
of severeweather bothlocally and
globally

• Produce an emergencyplanin
response tosevere weather
conditions
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III Earth Saence

A Energy inthe Earth System

one ofthe National Saence Education Standards)

SC Standard

Descnbe how solar energy is
transferred to ocean currents and
waves (Not wave production)

Investigate and descnbe the
formation ofwaves andthe
effects ofthe transferof energy
as the waves interact withthe
shore

Evaluate the effectiveness of
humaninterventions designed to
reducethe effects ofrising sea
level andwaves on coastal

Performance Objectives
(Competencies)

Define and illustrate convection currents

Descnbe the formation ofwaves and the
factors that affect wave size

Discuss the interaction of the shore and
waves

• Contrast thevanous devices used by humans
inan attempt to control the sea

Supporting Strategies
and Activities

• Lab activity onconvection currents
as they occur inaliquid.

• Lab activity on wave creation

• Lab activities demonstrating vanous
shoreline effects

Research to find out what methods
and lawsare inplace to reduce
and/or prevent coastal erosion on
South Carolina shorelines
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_x_mrnethe influence ofheat
from the Earth's intenor on
chemosynthesis in the manne
hydrosphere

• Define chemosynthesis

• Analyze the effects ofchemosynthesis on
marine organisms

Research to findouttherelationship
between manne lifeand ocean floor
vents in volcanically active areas.
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III Earth Science

B Geochemical Cycles

I The Earth _asystem containing essentially afixed amount of each stable chemical atom ox ^ ***T"^
ex_t^several different chemical reservoirs Each element on Earth moves among reservoirs in the solid Earth, oceans,
atmosphere, and organisms as part ofgeochemical cycles

SC Standards

111ustrato andexplain how
elements such as carbon, oxygen,
and nitrogen cycle through ihe
atmosphere, oceans, rocks, and
hving things.

b Analyze howthe use and recovery
of fosal fuels impactsthe
environment

Evaluate theimportance of

Performance Objectives
(Competencies)

Review the carbon, oxygen, andnitrogen
cycles

• Define fossd fuels

• Discussdifferent naming techniques

• Contrast alternative sourcesof energy

Distinguish between nonrenewable and

Supporting Strategies
and Activities

Perform copper extraction from a
sourcesuch as coppersulfate
(activity usually found intext)

Research current reclamation
methods

Debate theuse of fossil fuelsvs.
alternative energy sources

Research and debate current rmirung
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limiting consumption of
nonrenewable resources

Ill Earth Saence

renewable resources
of nonrenewable resources.

B Geochemical Cycles

2 Movementofm-terbetweenrese^
are often accompanied by achange ui the physical and ch^ P^*6* m^T_ dissolved carbon dioxide, and incarbonate rocks such as limestone, in the atmosphere as carbon diox.de gas, in water as cissolvea
orgarusms as complex molecules that control the chemistry of lire. —

SC Standards

Descnbe how the Earth sinternal
andexternal energy dnves the
physical and chemical changes
carbon undergoes as it moves
through itsgeochemical cycle

b Di scuss how these changes affect
the reservoirs

Performance Objectives
(Competencies)

Review the carbon cycle.

Review physical and chemical properties

Supporting Strategies
and Activities

Trace thedevelopment of fossil
fuels from their onginto their
economic impact
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111 Earth Science

C The Ongin and Evolution ofthe Earth System

I Scientists theonze that the Sun, the Earth, and the rest of the solar system formed from anebular cloud of dus, and gas 46
billion years ago The early Earth was very different from the planet we live on today

SC Standards

a. Describehow saentists theonze
that thesolar system fonned from
a nebular cloudof gasanddust

Descnbe changes in atmosphenc
conditions ova timeandinfer
possible causes, including the
greenhouse effect and ice age
cycles

Performance Objectives
(Competencies)

• Explain the nebular theory of the ongin of
the solar system

• Descnbe how the planets developed

• Discuss theformation ofthe Earth's land,
atmosphere, andoceans

• Define greenhouse effect

• Explain therole volcanic eruptions,
sunlight, and plants played mthe formation
of the Earth s atmosphere

» Predict the influenceof humanactivitieson
the atmosphere

Supporting Strategies
and Activities

Have pairs ofstudents pictonally
depict one stage ofthe nebular
theory Ask class to identify the
stages depicted and chronologically
arrangethem.

Research and debate the existence of
the greenhouse effect



72
m
o
o
CO
o
CO

o

CO
ro
o

9°

CD

III Earth Science

C The Ongin and Evolution of the Earth System

timesince the rockwas formed

SC Standards

Trace the histoncal
development ofrelative dating
using rock sequences and
fossils, mcluding the
contnbutions of Hutton
(unifornntanamsm) and Lyell
(cross-cutting relationships and
uitnisior_)

Descnbe techniquesof relative
dating i—nfl rock sequences

Performance Objectives
(Competencies)

• Operationally define umfonmtananism,
cross-cutting relaUonships, intrusion,
unconformaties and superpoation

• Define relative dating

• Differentiate between relative dating and
absolute dating

• Define law ofsuperposition and descnbe and
contrast the three types ofunconformities

Discuss how geologists use rates oferosion
and deposition to determine absolute age of
rocks

Define index fossil

Supporting Strategies
and Activities

• Labactivities usingGrand Canyon
rock strata data diagrams.

• Research the Grand Canyon and its
geologic history

Use rock sequence diagrams to
illustrate occurrence of geologic
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and fossils to establish a
sequence of geologic events,
mcluding theage offossils

c Descnbe radioactive decay as
a means of dating events in the
Earth's history

• Descnbe how index fossils can beused to
determine relative agesof rocks.

• Descnbe the process ofcarbon dating

> qtc examples of the use of carbon dating

• Reviewradioactivedecay

events

• Conduct a half-life activity toillustrate
radioactive decay
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III Earth Science

C The Ongin and Evolution ofthe Earth System

' s_5=_r_»-:_tf:s^
as mountain building and plate movements take place over hundreds ofrmlhons ofyears

SC Standards

Explain how scientists
conclude that processes take
place andchange occurs, even
whenthe changeis too slowto
observedirectly

Infer from surface features
shown onaenal,satellite, and
topographic maps the
underlying subsurface
conditionsresulting frompast
geologic events

Infer how interactions between
theatmosphere, hydrosphere,
and sohd Earth result in the
formation of sedimentary
rocks

Performance Objectives
(Competencies)

• Descnbe deformation andtheforces that
cause it to occur

• Review uniformitanam—n.

Demonstrate the useof topographic maps

Descnbe the formation ofsedimentary rocks

Classify sedimentry roc-

Supporting Strategies
and Activities

Lab activities on folding, faulting and
other mountain building processes

Lab activities on plate tectonics

Use South Carolina topographic maps
toinfersubsurface features and
explain pastgeologic events

Lab activities ondeposition of
sediments



72
rn
O
o
CO
o
CD
-1-
co

co
ro

O

9°
o

cn
ro

Predict changes in the Earth s
surface basedon past and
currentgeologic events (e g,
earthquakes, volcanic activity,
mountainbuilding, weathenng,
erosion, and impact craters)

e Trace the histoncal

development of thetheory of
plate tectonics, uicludtng the
contnbutions of Wegena

Explain how geologists determine the history
oftheAppalachian Mountains

bivesugate the five geologic' regions ofSouth
Corohna and explain theirongtns.

Differentiate among continental dnft,
palcoraagneusm, and sea floor spreading in
relation to platetectonics

1i>tolid* (*U«hl m.lia>ic» •"•-1»Hun H- nHMninnvsm_cndl>? '̂?11rMr-M;Y?MSM

• Lab activities on weathenng and
erosion

• Lab activities to demonstrate impact
craters

Lab activities to dlustrote continental
dnft, paleoraagnotisra, and sea floor
spreading
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Ill Earth Science

C The Ongin and Evolution ofthe Earth System

4 Evidence for one celled forms of hfe-bactena--<tends back more than 35billion years The evolution of lift caused
__£*-£• in the composition of the Earth •atmosphere,*huh did not onginally contain oxygen.

SC Standards

Relate the dramatic changes in
ihecomposition of the Earth s
atmosphere (introduction of
oxygen) tothe evolution of
single-celled life form-

Performance Objectives
(Competencies)

list fhe »Uges In die formation ofihe Earth »
atmosphere and the life forrrw that were supported
at each stage

| *- _>_,,-, or irt-rfQW®sm&m®M

Supporting Strategies
and Activities

Vie materials fromthe PBS production
revolution. Lesson plans andvideo are
available flom SC iTV

1
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III Earth Saence

D The Ongm and Evolution ofthe Universe

universe hasbeenexpanding eversince

SC Standards

a. Trace the histoncal
development ofscientific
theories for the formation of
andchanges in the universe,
including the contnbuuons of
Copernicus, Kepler, and
Galileo1

b Discussthe evidence for an
expanding universe

Performance Objectives
(Competencies)

Compare and contrast the contnbuuons of
early thconcs about the formation ofthe
universe

• Define Doppler Effect

• Analyze the electromagnetic spectrum.

t Relate the Doppler effect to red ah) ft,

w-ff „~i,~,n, .„(c.^SgfSv^a^^rS

Supporting Strategies
and Activities

• Design achildren's book to illustrate
tho development of theumverse

• Use aspectroscope to explain ihe
existenceof red shift

• Uso Doppler Effect and
dectromagnetic spectrum activities to
validate universe expansion.

• Illustrate expanding universe with
"dote onballoon" activity (Adddots
toballoon andWow up balloon As
balloon expands, spaces between dots



is

P
L

T
_6208-0155

R
E

C
0

3
0

9
4

6



72
m
O
o
CO
o
CO
J-

CO
ro
o

_

cn

Give examples of the
technology used to provide
evidence of the history and the
ongm oftheumverse

• Differentiate thetools used bysaentists to
explore the umveerse

Activities usmg telescopes and
spectroscopes
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III Earth Science

D The Ongin and Evolution ofthe Umv-se

*^__&_^=TA__-
cluster of biUions of stars, now form most ofthe visible mass in the umverse _^_____________

SC Standards

a. Infer how gravity and motion
affect the formation of
different types ofgalaxies4

b 1dentify thelocation of our Sun
in the Milky Way galaxy

Performance Objectives
(Competencies)

• Relate (he theones ofgravity and motion to the
formatton ofgalaxtea.

Diagram Ihe Milky Waygalaxy

' M„ „i „-o. ntrnrMmmam

Supporting Strategies
and Activities

• Utilize video prog—ons available through
SCnV and NASA

• Uhbze video programs available through
SCITV and NASA
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I> The Ongm and Evolution ofthe Universe

3 Stars produce energy fromnuclear reacuons pnmanly, the fusion ofhydrogen to form helium. These and other processes »
stars have led tothe formauon of all the other elements.

SC Standards

a. Describe the life cyclesof
stars

b Explain the formation of
elements by fusion in stars and
supernova explosions

'NnnlKEtn-fW *»<_«-

Performance Objectives
(Competencies)

• Define anddiscuss fusion andrelate it to
energy production in stars.

Diagram the formation ofdements due to
fusion.

Supporting Strategies
and Activities

• Trace the effects of fusion onthe life
cycleof a star

Utilize video programs available
through SC ITV orNASA
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Physical Science

Course Competencies/Objectives with Activities and Labs

Course code 3211

2 Course Description—I c«»mi'~"'i""" .

8 p^ic- Science ,s designed to serve as afoundation course for <>f<^^^^
g laboratory course Uiat incorporates pnnaples rf^""*"^ structure and penodic table.
§ rughor-ordcr flunking stall* Chemistry concepts include ««_*"»_2SSSSi. fore- and motion, energy and electncity
o and chemical bonds and reactions, with some^S&^Sg Laboratory investigations are an integral part of

standards are an integral part of this course

Preface ,

Amajor objective of science infraction _to Pron_,e s?6c**«lOjJ XuT-S^tht^£^**Z*
£Z too much direction in expenmentation. The ultimate *^_**£ ASway to lead studenu to this level ofthinkingSurges, hypotheses, procedures date collection^^^^^^ or equipment hats Laboratory^ume
utobegui with experiments that have clearly-definedj goals b* ™^Iy "™ awdl-designed mvestigation Much of what is
_£ then be focused on solving problems and analyzing the<m»»»J*J^JStudents are responsible for forming
p^forrxKd »called "guided inquiry"Students^l^^^^^Z^onatii calculations, error analyses, and
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conclusions. Students mustlearn to 1
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Pre-Chemlstry Unit Composition and Classification of Matter (Solids, Liquids, Gases, Elements and Compounds, Mixtures
and Solutions, Adds and Bases)

SC Standard

IV B 3 b Compare andcontrast
elementsand compounds

IV B 4 e Identify factors that
affect the rates at which substances
dissolve

TV B 4 f Compare the amount of
soluteand solvent in concentrated
and dilute mixtures

IV B 5 a Compare and contrast
solids, liquids, andgases in terms
ofparticle arrangement and the
energy that binds themtogether

Performance Objectives
(Competencies)

Given examples of substances, classify as
elements or compounds based onchemical
and physical properties

Relate the factors of temperature, surface
area, and stimng totherate at which vanous
substances dissolve

Given asolute and a solvent, describe the
differences in thepreparation of a
concentratedand dilute solution

• Given examples of sohds, liquids, and gases,
descnbe their charactenstics, including the
spacing ofthe particles relative to their
energy

Suggested Activities andLabs

Rotation lab lab stations wit-
examples to classify
Lab—Physical and chemical
properties and changes

Design and conduct anexpenment to
determine which factors increase the
rate atwhich a substance dissolves
(heating, stimng, crushing, coo—ig)

Prepare some simple concentrated and
dilute solutions oftea.juice, or Kool
Aid

Illustrate, label, and explain particle
an-ngements and movement insohds,
liquids, andgases

©
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rVC3al Identify the physical
character__C8 of aads andbases

rVC3a2 Identify acidsand
bases m terms of their pH

IV C 3 a 6 Analyze the color
changes of some common
indicators to distinguish among the
ranges ofacidic, basic, and neutral
solutions

• Describe thephysical properties of common
acids and bases

Use the pH scale to determine if asubstance
is an acid ora base (orneutral)

Determine thepH of avanety of substances
ofunknown pH using indicators ofvarying
pH ranges

Construct a table comparing and
contrasting acids and bases

• Review the pH scale with regard to
range for aads and bases, then draw a
pH scale with common examples with
regard to strong and weak aads and
bases

• Createsolutions of vanous pHs using
waterand a selected aad and base

Determine the pH of oommon
household substances using a vanety
of indicators (phenolphthalein, litmus
paper, pH paper, cabbage juice,
universal indicator, or appropnate
toolssuchasa CBL probe andpH
meter)
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Pre-Chemlstry Unit Atomic Structure and Periodic Table

SC Standard

IVJ. 1 a Trace the histoncal
development of themodel ofthe
atom,including the contiibutions
of Dalton, Thomson, Rutherford,
and Bohr

IV.A 1 c Compare andcontrast
the component particles ofthe
atom.

Performance Objectives
(Competencies)

Sequence atomic models in their development
and determme how eachscientist used
information from preceding models to further
the atomic theory

Compare and contrast the mass, location, and
charge ofeach major subatomic particle

Suggested Activities and Labs

Design pictures to portray models on a
timelineshowingideas of each
scientist and discuss factors
influencing the growth ofmodels
Research each saentist(Internet),
design aposter, and share his
contribution to formthe illustrated
timeline

Power point presentation available on
Frontier High School Web site
(http //pc65 frontier osrhe edu)

Usmg marbles and asponge hidden
under alarge cardboard square, design
away todetermine the shape ofthe
hidden object Relate this expenence
of indirect evidence to Rutherford s
alpha particle bombardment ofgold
foil in whichhe discovered anucleus

Construct atable and interpret data
fromthe tablecompanngand
contrasting protons, elections, and
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IVA 2 b Identify the charge,
component panicles, and relative
mass of the nucleus

IVA 2 c Explain thatelements
existasisotopes, which maybe
stableorunstable(radioactive)

Identify the charge and relative mass of
protons and neutrons.

Identify stable and l^oac-va-Tunable' isotopes
of elements

•The »oli_- (*U*h) m—n» *- "Is Out 8*» interwk'i Hwvunghew?!

neutrons. (Example Whicii parucWv
make upmost ofthemass ofan
atom?)

Make models of atoms

Research the charge and mass of the
nucleus Disuiss whatu the charge of
thenucleusasa whole(poauve) and
relate it to the chargeofthe atom asa
whole (neutral)

Make models ofisotopes of different
atoms (suggested model matenals
plastic Easter eggs with BBs, beads, or
pennies) Compare masses ofisotopes
ofthe some element and construct a
table ofcomparison.

Identify where mostradioactive
isotopes ofelements are found on the
penodic table
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TVA.3 a Explain whylike
charges are able to remain inclose
proximity inthe nucleus

IVA 3 c Compare andcontrast
fission and fusion reactions
showing how they are processes
that convert matter to energy

IV A.3 d Descnbe fusion as the
process that fuels the Sun and
other stars

IV A 3 e Debate the consequences
of thedevelopment of nuclear
applications such as the atomic
bomb, nuclear power plants, and
medical technologies.

State an explanation for the possible role of
the neutron in the nucleus

Descnbe the conversionof matter mto energy
dunng fission and fusion reactions

Identify and explam fusion as the process that
fuels the Sun and other stars

Descnbe the environmental impactand
medical usesof nuclear applications

• Compare the number ofprotons and
neutrons in hydrogen, helium,
chlonne, and uranium. Identify and
discuss apattern that isobserved as
atoms increase in size

• Discuss the roleof the neutronand
why particles oflike charge such as
protons can exist inclose proximity
wilhin the nucleus

Usmg visuals as models, explam the
basic differences between fission and
fusion Construct a table or Venn
diagramtocompare and contrast
fission and fusion

Make andlabel a student-designed
diagram ofthe steps of the fusion
process fltat converts hydrogen to
helium.

• Research and debatethe vanous
nuclear applications as related to then
positive and negative consequences
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IV B 2 a Trace the histoncal
development ofthe penodic table,
includmg the contnbuuons of
Gregor Mendeleev

IVB2b Explam the anangeraent
of elements withina group onthe
penodic table based onsir_lar
physical and chemical properties

IV B 2 c Explamthat property
trends onthe penodic table are a
function ofthe elements atomic

structure

IV B 2 d Determme atomic

number, mass number, number of
protons, number ofneutrons, and
number of electrons for given
isotopes of elements

o Identify the contributions that led tothe
present-day penodic table

Classify elements into vanous groups/families
on the penodic table according to their
physical and chemical properties

Examine similantoes and differences between
elements within a given penod orgroup on
the periodic table

• Use the atomic number and mass number of
an isotope ofan element to determine the
number of protons, neutrons, and electrons

Research Gregor Mendeleev's
development offhe periodic table and
further contnbutions of latersaentists
to the constructionand arrangements
of the table s

Lab Investigate thechemical behavior
m thereaction of elements of similar
groups. (For example, react group one

xand group two elements with
ammonium phosphate and ammonium
carbonate andobserve whether
prcapitation occurs)

Observe and investigate
Yisuals/diagrams for penodic trends,
makopredictions.
• Groups valence electrons, size of

atoms, reactivity levels
• Penods metallic andnonmetaUic

properties, number of energy
levels, ascending atomic number

Given apenodic table, determine the
number of subatomic particles in the
isotopes of given dements
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Pre-Chemistry Unit Chemical Bonding and Reactions

SC Standard

TV B 1 a Predictthe chargea
representative element will acquire
based on its outer election
arrangement

rVB3c Classify compounds as
being crystalline solids (ionic) or
molecules (covalent) based on the
transferor shanng of outer
electrons

IVB3d Predict the ratioby
which therepresentative elements
combine to form ioniccompounds,
expressing that ratio inachemical
formula

Performance Objective
(Competencies)

Determine the ionic charge an atom will
acquire if it gains or loses electrons

Descnbe the processes that form ionic and
covalent bonds

Give examples ofionic compounds and
covalent molecules

Wnte chemical formulas for ionic
compounds

Suggested Activities and Labs

Use models orelectron dot diagrams
to show howelectrons are gamed or
lostwhen ions are formed

Use models with representative bond
connections to make examples of ionic
and covalent substance-

Given alistof compounds, determme
ionic and covalent compounds based
on their type ofbonding (transfer or
shanng)

Use the compound name and
oxidation numbers townteachemical
formula for ionic compounds
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IV B 4 a Relate thephysical
properties ofcompounds to their
typeofbonding

IV C 2a Inves-gato and provide
evidences ofachemical change by
recording systematic observations,
such as change incolor, odor, and
temperature for vanous chemical
reactions. d$i

IVC2U Recognize balanced
chemical equations.

Differentiate between ionic and covalent
substances based on their physical properties.

Identify charactenstics that mdicate that a
chemical reaction has taken place

• Show the parts ofachemtcal reaction.

• Describe the charactenstics ofabalanced
equation.

Lab—Properties ofionic and coValcm
compounds (e g, melting point,
conductivity)

Lab—Checkmg out chemical changes
Design several activitieswhere
substances are combined. Lookfor a
change inthe produces) and give
evidence dunng the reaction that a
chemical change hastaken place

Find examples ofchemical changes in
everyday life and give evidence that
the change was chemical

Dete-nuie the reactartis and products
machemical equation from alist of
sajnplc equabons

Prove that an equation isbalanced by
deter—rung the number ofatoms of
each element inthe reactants and the
products.

1 flftiffiirftfi-—»<ucri_Ultm.OThf-;lWi
)ir|»i- Owm mwrt 1, rB<1(kd. Ml).' '" •u~h

».^.n,v ,n,lr ,lm4.,l. Tm ,1,,. ,^.n• If^n•,_>,p ^t.».M?g.K.r.f^.lg^.^UU
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IV C 2 c. Classify reactions as
energy absorbing (endotherrmc) or
energy releasing (exothermic)
based on temperature
measurements,

TV C 2 d Conclude from
expenmental evidencethatmassis
neithercreated nordestroyed
based on mass measurements

j " Sec fooinwc m preceding was.

Distinguish between endothermic and
exothermic reaction-

State and apply the Law ofConservation of
Mass to chemical reaction-

Lab—"Hot pack/cold pack" Combine
vanous designated substances and
measure the temperature or feel the
container for evidence ofan increase
or decrease in temperature

Lob—Showing conservation of ma
ma chemical reaction Findthe mass
ofall rcactants on a balance, combine
reactants in a closed system; find the
mass ofthe products, compare
(Example AU—-seltzer inasealed
container)
Determine whether a chemical
equation is balanced using total mass
ofreactants andproducte.
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Pre-Physlcs Unit Forces and Motion

SC Standard

IVA 1 a Tracethe hurtoncal
developmott ofthe understanding
of forces —chiding the
contnbutions ofGalileo, Newton,
Frar-din, and Coulomb _giii

IVA 1 b Predict themotion of an
object m terms ofNewton sthree
laws of motion.

IV A 14 Generateand interpret
graphsofhnear motion

1 Srtfooln^fmniwtd-gM-L

Performance Objectives
(Competencies)

Identify different kinds of forces.

State howGaldeo and Isaac Newton have
developed greater understanduig of
gravitation— force.

State and demonstrate the meaning ofeach of
Newton's three lawsof motion and give
examples

Using data construct, label, and interpret
distance-time and speed time graph

Suggested Activities and Labs

Design aconcept map ofdifferent
forces including (by descnption and/or
pictures) common examples ofthese
forces.

Research thecontnbutions of Galdeo
and IsaacNewton, and prepare a tirae-
hne or presentation ofthis information
as related to gravitation force

• Lab Useequipment (dynamic carts,
marbles, etc )to show the pnnaples of
„e three laws, inertia, acceleration,
action reaction.

♦ Using denved units and formulas,
solve problems related to Newton's
laws (F= ma)

Measure the distance and timethat it
takes an object (n_rbler tennis ball
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IVA 1 e Cite evidence to justify
the use of auto safety devices,
including seatbelts,airbags,
bumpers, and head rests, in terms
ofNewton slaws

Solve problems involving speed, veloaty, and
acceleration

• Descnbe therole of mertia, acceleration, and
momentumin vanousmotionsof acar and its
passengers

• Evaluate therole of safetydevices inrelation
to vanous motions ofa carandits passengers

cart) toroll down asloped surface or
movea designated distance (like a
person onatrack), calculate the
average speed of theobject

Based on data collected from
investigations orprovided inatable,
construct andlabel a lme graph with
appropnate vanables (opportunity to
use CBLs)

Role play themotions ofa passenger
in a carasit accelerates (slower,
faster, ordifferent directions)

Make alistof safety features youwill
find inatypical new car, and describe
their uses as applied toNewton's laws.

J
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Pre-Physics Unit Energy and Electricity

SC Standard

IV B 1 a Evaluate transformations
between potential andkinetic
energies and other forms of
energy

IV B 1 b State and apply
quantitative relationships among
energy, work, power, and
effiaency

TV B 2_ Classify onergy types as
potential,kinetic,or
electromagnetic

Performance Objectives
(Competencies)

Given the highest and lowest vertical
positions ofamoving object, identify point at
which kinetic andpotential energyvary

Identify specific types ofenergy
transformations.

Descnbe therelationship between energy and
work done, work and power, and work and
effiaency

Solve mathematical problems related to work,
power, andefficiency

Classify the types ofenergy as rather potential
or kinetic

Suggested Activities and Labs

Lab Labelthe positionof an objectas
itchangesheight (pendulum, roller
coaster) to show energy
transformation.

Make a list of vanous energy
transformations common to the home
and school environment,

Given common examples, pictonalor
verbal, determme how work is related
to energy, power, andeffiaency

Use appropnate formulas and units to
calculate work, power, andeffiaency
from given orgenerated data (simple
machines, motors,stair-climbing
activities)

Generate practical examples ofenergy
andclassifythemas potential or
kinetic
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IV B 3 b Assess particle motion
anddistance asthey relate to
temperature and phase changes

lVBJc Assess the hazards of
handling and storing pressurized
gases

IV B 4a Compare andcontrast
ihe envBonmental unpad of power
plants that use fossil fuels, water,
and nuclear energy to produce
deemcity

Describe ihe energy as contained by afield
such as dectromagnetic waves

Relate theeffect of tempera!ure onparticle
movement in terms of energy and distance

• Usi and evaluate the hazards of handhng and
storing pressurized gases.

Evaluate the advantages and disadvantages of
the useof alternative sources of energy and
analyze that effect onthe env-oiunen-

" See„i).fr footmn- ruling lo «he w«nw of lr_w no<- Oil the»«nndl_-

Investigate how electricity can
produce magnetism and magnetism
can produce electnaty (generators and
motors)

Interpret a graph of phase changes
generated from data collected from a
phase-change lab (ice to steam)

Make avisual representation of the
phase changes describing the particle
motion and distancein each phase

Safay lab/domonstration/video Refer
to MSDS sheets to detennine
precautions and safety procedures for
handling and storing pressurized

• Research anddebate the
environmental impactofvanous
sources ofenergy

• Visit apower plant orinvito guest
speakers todiscuss the advantages and
disadvantages ofalternative fuel
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IVA3_ Demonstrate the
interaction of likeand unlike
charge-

IVA3e Discuss therole of static
electnaty mdisruptions and
damage toelectronic devices.

IVA 4J --mine the effect- of
the adventofelectnaty on
individualsandsoaety

Examine how like and unlike charges interact

Explam how static electnaty affects
electronic devices.

e Compare and contrast Ufe before and after the
utfroduction ofelectnaty in ahome and in
the eoranumty

-Tl» Mbd-t (tWmourn -or »bfix *»«•"«yoo wohte «__«1W

Investigate how like and unlike
charges interact (examples include
static friction14 rod activities, pith
balls, balloons, glass and amber rods
with fabnc, effects on an
electroscope).

• Discuss theeffects of static electnaty
produced from hghtiung on appliances
and the effectof power lines on
disruption ofcdl phones and radios.

1
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rVA5_ Construct and
schematically diagram simple
senescircuits and parallel circuits.

TVA~>x. Compareandcontrast
senes andparallel circuits

]VA.Sd Perform calculations
usingOhm's Law

IVA 5 e Explam how fuses, surge
irotectors, and breakers function

Assemble, investigate, and draw diagrams of
senes and parallel circuits

Compare and contrast senes and parallel
circuit-

Given twoof the following three vanabl
current, resistance, and potential difference
(voltage)—calculate the third vanable by
applying Ohms Law

• Describe howthesafetydevices in arcuits
work and explain the role ofeach

" ft*_-lwr fo?mi_», ngnrJiim the HTflttUffl gllHfti fll rttlli-lt:.-

Construct senes and parallel arcuits
that will turn onUght bulbs Sketch a
diagram indicating which bulbs will
bght under different conditions.

justify applications ofeach type of
orcuu.

Determme through studemt-de-gned
investigations whetha increasing the
voltage tnaarcuit will increase ihe
current m that cwant

Solve oulhematical problems related
to the factors in Ohm'sLaw

Provide examples of fuses, surge
protectors, and breakers, and discuss
howthey work
Use a banctalhcstnp to demonstrate
how a arcuit breakerworks
Relate thenumber of amps to the
thicknessof thewirein fuses.
Discussthe dangers of usingpennies
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to replace fuses
Invite an electnaan to discuss this
topic

Discuss how the role ofa surge
protector isdifferent from afuse and a
arcuit breaker
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rVC4.a Compare insulators,
conductors, andsemiconductors.

TV C 4 c Evaluate theimpact of
rr_matunzation of electne circuits
upon individuals and soaety (H,

• Differentiate between electrical conductors,
insulators, and semiconductors based onthar
ability toallow themovement ofdectrons

Examine the effects of theadventof
computers, cell phones, personal digital
assistants (e g, Palm Pilots), and other
technologies on the mdividual and society

'' S*f cart- ftol—— on theJncl—on ftfMtW Iff tiff Ifl—lfaf „

• Design an experiment that will
investigate the conductivity property
of matenals

• Rdate the ability tomovedectrons to
an element's position onthe penodic
table.

Debate orevaluate thesignificance of
n-niatunzedcircuits in, yourpersonal
life and your community
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Pre-Physics Unit Wave Characteristics and Behavior

SC Standard

TVC 1 b Compare and contrast
models oflongitudinal and
transverse waves

TV C 1 d Compare light and
sound in terrasofwave models

IV C 1 e Distinguish between the
dectromagnetic spectrum, seismic
waves, water waves, and sound
waves based on thar properties
and behaviors

Performance Objectives
(Competencies)

• Categorize waves as either transverse or
longitudinal (compression—)

• Relate sound andlightwaves to thetwo types
ofwaves

Differentiate between vanous types of waves
as tothe wave category, properties, and
behaviors (such as movement through a
medium, speed,
reficction/tefraction/polanzation)

Suggested Activities and Labs

Create longitudinal (compression—)
and transverse waves in springs or

Shnkys Dctennine the effect the
waves have on the medium, (Student
investigation)

Draw adiagram of atransverse light
waveand longitudinal sound wave
labeling the properties crest/trough or
compres-on/rarefaction, amplitude,
and wavelength of the wave

Usealong,coiled spring to
demonstrate the wave characteristics.

Make achart/concept map of the
classification, properties, and
behaviors ofeach type ofwave,
includingexamples.
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TVC1 f Descnbethe energyofa
wave in terms of amplitude and
frequency

IV C 1 g Rdate wave behavior to
health issues such as skin cancer,
cataracts, medical diagnostics, and
treatment

IV C 2 a Compare andcontrast
theparts of theelectromagnetic
spectrum in termsof energy

TV C 3 a Descnbe how the

absorbing andrdeasingof energy
by dectrons produces light

♦ Illustrate amplitude and frequency or high and
low energy waves

Investigate thenegative effects ofwave
behavior on the humanbody andthe
contnbutions of wavesto medical and dental
examination, diagnosis, and treatment

Order the waves in the electromagnetic
spectrum according towavelength, frequency,
and energy

Explain the energy transformations as the
dectrons change energy levels

Use a coiled spring to investigate
amplitude and frequency, Change the
force onthe spring to change the
amplitude and frequency Note the
effects

Use different pitched tuning folks and
apan of water to investigate how
wave energy is rdated to wave
frequency

Research recentdevelopments in the
causeand treatmentofwave-rdated
diseases.

Invite guest speakers from the medical
profession.

Make a sketch ofthe dectromagnetic
spectrum Labd and analyze the forms
ofenergy according towavelength,
frequency, andenergy Givecommon
applications for different areas ofthe
spectrum.

Lab—Flame test Relate theresults 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 saenccs, is quantitative mnature and uses the language of mathematics to descnbe
natural phenomena This course is designed to prepare students for the demands of atwo or four-year college degree program. The

jri following topics are considered essential inabasic physics cumculum
O • Mechanics

co • Electnaty andmagnetism
O o Waves
^J Topics from modem physics (quantum physics, nudear physics, etc )should be included as time penntts or could be mcluded in an
•- advanced physics course.

Percentages following the topic headings in the charts below indicate the amount ofinstruction- time that should be devoted to that
topic

Minimum Course Requirements Successful completion ofAlgebra l or equivalent, with aBor better, and geometry, or, succesaful
complcuon ofAlgebra 1or equivalent, geometry, and Algebra 2

Teacher Resources

McDcrmoa, Lillian C and the Physics Education Group at the University ofWashington Physics By Inquiry Vols 1,2, and 3 John
Wiley and Sons,New York, 1996

t-\ | " tin &nd due ofmiHlMllon-i~ ItKM
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The Frontier High School Web ate at Red Rock, Oklahoma, is an excdlent source with templates and rubnes for graphing, reports,
projects, and essays <htto //pc65 frontier osrhe edu/hs/8cience/hs«Jitni>

Frank Potter sScience Gems Great Links to Great Science Resources. For students, parents, teachers, saerrtisU, engineers and
mathematicians More than fourteen thousand saence resources sorted by category, subcategory, and grade level
QitW/www.sciencettems.com>

Special note to teachers The standards notation In this document is based on the notation In the Science Curriculum
Standaards 2000 document for grades 9-12, physical sdence section The Science Curriculum Standards 2000
document represenU sclentlflc Uteracy for all students Therefore standards have been expanded to include more

72 advanced topics that should be Included in a Physics course
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Topic Motion and Forces (25%)

SC Standards

IV A1 c Solve uniformly
accelerated, hnear motion
problems quanutativdy and
graphically _____

Performance Objectives
(Competencies)

Distinguish between vector quantities
(displacement, velocity, acceleration, and
force) and scalar quantities (distance, speed,
and mass)

Illustrate howto represent vectors graphically
and be able to addthemboth graphically and
analytically

• Distinguish between and solve problems
involvingvdoaty, speed, andconstant

Create andinterpret graphs of ono-
duuensionaland two-dimensionalmotion
(position vs. time, speed vs time, vdoaty vs.
time, constant acceleration vs time)

Suggested Activities

Force table lab Graphical analysts of
forces, finding tiieequilibrant force

Motion lab(students generate and
interpret position-time and vdoaty-
time graphs)
• Constant veloaty vehide
• Analysis of constant vdoaty or

ocedcrated motion, including
falling bodies,usmg appropnate
equipment (tape timer, photogate
timer, CBL, etc)

• Motion in two—mension lab
» Projectile motion
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IV A1 b Predict the motion of an
objectin termsof Newton's three
laws of motion.

Explain the relationship between mass and
mertia

Interpret and apply Newton's first law of
motion

Assess, measure, and calculate the
rdotionship among the force acting on a
body, the mass ofthe body, and the nature of
the acceleration produced (Newton's second
law ofmotion)

a free body(tiagramtoshow forces
acting onanobject and

• Quabtativdy and quantitatively distinguish
between staticand kinetic friction, what they
depend on, and their effects on the motion of
objects

Newton s second law ofmotion lab
Using dynamics cart with air track,
smart pulleys, tape-timers, photogate
tuners, CBL,orother technology

Friction lab
• Investigation of vanables affecting

fhctional forces.
• Determii_tion ofthe coefficientof

friction on honzontal andinclined
surfaces.
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IV A 2 a Describequantitative
changes in gravitation— attraction
in terms of distances between

FVA 2 b Descnbe quantitative
changesin gravitational attraction
in terms of changes in the masses

• Interpret and apply Newton's third law of
motion

calculate the nature and
magnitude of gravitational forces (Newton's
Law of Universal Gravitation) Apply
concepts to analyzethemotionof satellites.

Analyze and evaluate the nature of uniform
areolar motion

• Analyze, evaluate, and apply the pnnapleof
torque

Newton'8 thud law ofmotion lab
Action/reaction labs.

• Circular motion lab
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Topic Conservallon ofEnergy and tWo_ie>it_ffii t-SVo)

SC Standard

TV B 1 b State and apply
quantitative relationships among
energy, work, power, and
effiaency

IV B 1 a Evah_tc transformations
betweenpotential and kinetic
energies and oilier forms of
energy

Performance Objectives
(Competencies)

Dei>«nbe and apply therelationships between
energy, work, power, and efficiency both
conceptually and quantitatively

• Analyze energy of position and energy of
motion.

• Analyze, evaluate, and apply the principle of
conservation of mechanical energy

Analyze and measure the transfer of
mechanical energythrough work.

Suggested Activities

• Pendulum lab Strobe photography to
analyze the motion of a pendulum.

• Conservation ofenergy lab
• Expanded pendulum lab
• Inclined plane,
• Playground oramusement park

physics

Hooke's Law lab
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o Assess the vector nature of momentum and its
dependency on mass and vdoaty of an
object

• Compare and contrast impulse andthechange
m momentum

• Analyze the factors required toproduce a
change in momentum.

• Apply the conservative laws toindastic and
elastic collisions

• Conservation ofmomentum lab (usmg
ballistic pendulum, airtrack, dynamics
carts, etc)
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Topic Heat and Heat Transfer (5%)

SC Standard

IV B 3 c Assess particle motion
anddistance asthey relate to
temperature and phase changes.

Performance Objectives
(Competencies)

Relate thenr_l energyto molecularmotion

• Diffcrentiate betweenspecific heat andheat

Explam therdationship between temperature
change in asubstance for agiven amount of
heattransferred, theamount (mass) of the
substance, and the specific heat of the
substance

• Calculate the heat associated with phase
changes

Suggested Activities

• Speaficheat lab Calonmotry
experiment

Latent heat lab Cdonmetry
experiment
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Topic Electromagnetism (25%)

SC Standard

IV A 1 a. Trace the histoncal
development oftheunderstanding
of forces, including the
contnbutions ofGalileo, ]
iff Coulomb

IVA 3 a. Demonstrate the
interactions of like and unlike
charges

IVA 3_ Examine changes ui
dectrostatic attraction in terrasof
changes in distances between two
pomt charges.

TVA .3 b Examine changes in
dectrostatic attractionm terms of
changes in the quantities of the
charges

Performance Objectives
(Competencies)

• Explain the contnbutions, „
^H___g to the understanding ofdectneal
phenomena.

• Recognize thecharactenstics ofstatic charge,
and explain how astatic charge is generated

• Interpret and apply Coulomb s Law

Suggested Activities
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IVASd Perform calculations
usingOhm s Law

• Explain the difference inconcept between
electne forcesand dectnc fields

• Devdopa qualitative and quantitative
understanding ofcjgteriVvoltiige, and
resistance and the le^oMuS between them

Identify appropnate units ofmeasurement for
current, voltage, and re-stance and explain
howthey are measured

• Olun s Law lab
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IVA.S a Construaand
schematically diagram simple
senescircuits and parallel arcuits

lVA-Sb Use an electne meter to
measurethe vol—ge andre—stance
in a circuit

TVA 5 c Compare and contrast
senes and paralld circuits

TVA 5 e Explain how fuses, surge
protectors, and breakers function.

IV A 4 a. Describehow moving
dectneal charges produce
magnetic fields

IV A 4 b Descnbe how moving
magnets produce electneol fidda.

Analyze and measure the relationship among
current, voltage, and resistance inelectneol
circuits.

• Calculate thedectnc power and electne
energy for DC circuits

Explain how fuses, surge protectors, and
breakers function

Analyze magnetic forces oncuncnt canymg
wires and moving charges and the production
of dectneal fieldsby moving magnets.

Resistors in senesand parallel lab

Joule heat lab



72
m

O
o
CO
o
CD
CO

TJ

5
to
o
00

CD

IVA 4 c Compare and contrast
dectneal motors andelectncal
generators interms ofenergy
transfers

• Compare and contrast elecmc motors and
generators

• Explam the production ofdectnaty using
Faraday's Law

Genco lab


