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_X _ Board review required by
_X  State or federal law aegulation
_____ Board of Education regulation
Other:

X Action requested at this meeting__Action requested at future meeting:

Previous Review/Action:
No previous board review/action

X Previous review/actio
date September 232010
action Board of Educatioraccepted the Proposed Revised Curriculum FrameworRGho
Science Standards of Learnifuary first review and public comment

Background Information:
New academic contetcience Standards of Leamg were developed in 1995 and revised in 2003. The
Standards of Quality require the Board of Education to review the Standards of Learning on a regular
schedule. On January 14, 2010, the Board approved theS2@diice Standards of Learningn
accordace with the plan, the Department of Educatimentook the following steps to produce a draft
of the proposed revised Curriculum Framework for the ZBdénce Standards of Learnifay the
Boardos first review:

1 Selected a review committee that consistehdividuals solicited from school divisions as well
as other stakeholder groups to participate in the process;
Met with the review committee during June 2040
Developed a draft of the proposed revised Curriculum Framework for theS2@giice
Standards of Learning

T
T

On September 23, 2010, the Virginia Board of Education accepted for first review the proposed revised
Curriculum Framework for the 202%cience Standards of Learning public commenperiodwas held

from September 24, 201@hroudh October 25, 2010. A summarized review pfblic comment is
contained in Atachment A.


mailto:paula.klonowski@doe.virginia.gov

Summary of Major Elements:
Theproposed revised Curriculum Framework for the 28&@nce Standards of LearnimgAttachment
B contains minimal changes made as alted public comment. These changes indicated by double
strikethrough and underline aimttlude:
1 revisions of language for clarification and/or specification of content; and
i addition of essential understandings information for instruction, assessmefdr vertical
alignment.

Superintendent's Recommendation:

The Superintendent of Public Instruction recommends that the Board of Education accepalfor fi
review the proposed revised Curriculum Framework for the Ziénce Standards of Learniagd
permit the Department of Education to make technical edits as needed.

Impact on Resources:
This responsibility can be absorbed by the agen

Timetable for Further Review/Action:

Foll owi ng t he Bo atmamte dthe 2818aieaceStandards @fd_eamnin@ueigulum
Frameworkthe Department of Educationwglo st t he document on the Dep
Framework Web site.



Attachment A

Summary of Comments on the Proposed Revised Curriculum Framewi for
2010Science Standards of Learning

Summary of Online Comments

A total of 212comments were received during the public comment period from September 23, 2010,
through October 25, 2010. This represents 13 individuals, two school divisiorsshaod, one
professional organization, and two business/industry councils.

The following table indicates the number of comments received.

Grade Band, Leve| Number of
and Course Comments
K-12 General 2
Kindergarten 12

Grade 1 13
Grade 2 9
Grade 3 20
Grade 4 38
Grade 5 29
Grade 6 9
Life Science 5
Physical Science 13
Earth Science 38
Biology 6
Chemistry 9
Physics 9
Total 212

Many of the comments were positive regarding the revigmtiee first draft of the Curriculum
Framework Commentsncluded:

= =4 -4 -4 -4

praise for the inclusion of detail associated with the nature of science;

appreciation fothe inclusion of the use of models, simulations, and current applications;
requests that correct terminology be used when referring to energy

appreciatiorthat terminobgy is now consistent frokindergarten through grade;12
appreciatiorthat additional content detdihs beerncludedfor grades kindergarten through
five;

request that the information about the magnetic compass be madikiedlergarten and grade
two;

concern that information about the particle nature of light had not been inalugiedie five
praise for the inclusion of the chart with details about the characteristics of gases, liquids, and
solidsin grade five

praise forthe inclusion of the studyf nanotechnology and suggestibat it also be included in
physical science;
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requesthat the importance of the pH scale be put back in the biology Curriculum Framework;
concern that work with friction no longerincluded in physics; and

praise from the technology industry community that the chaingbge Curriculum Framework

will help prepare the future work force

Changes that were made to the proposed revised Curriculum Framework based on the public comments
received focused on the following areas.

)l
)l

Updates were made to add clarity to detail.

Attention was given to consistency of terminology used and accuracy of terminology definitions
so that the integrity ahescience content progressidlsl2 was maintaied.

Additions were made to content detail to assha¢adequate bagkound information was

included and that contedetail addressed all revisiotisat had been made the2010Science
Standards of Learning

Additions or deletions were magéen needetb ensure content accura@nd to remove any
duplication of details
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Virginia Science Standards of LearninGurriculum Framework 2010
Introduction

The Science Standards of Learni@girriculum Frameworlamplifies theScience Standards of Learning for Virginia Public Schaals defines the content
knowledge, skills, and understandings that are measured by the Standards of Learning t8sten@@&urriculum Framewoptovides additional guidance to
school divisions and their teachers as they develop an instructionadpragpropriate for their students. It assists teachers as they plan their lessons by
identifying essential understandings and defining the essential content knowledge, skills, and processes studentstaeethis mgplemental framework
delineates imgreater specificity the minimum content that all teachers should teach and all students should learn.

School divisions should use tBeience Curriculum Framewosds a resource for developing sound curricular and instructional programs. This framework
should not limit the scope of instructional programs. Additional knowledge and skills that can enrich instruction and énbatioe 8t s & under st andi nc¢
content identified in the Standards of Learning should be included as part of quality learningnegseri

The Curriculum Framework serves as a guide for Standards of Learning assessment development. Assessment items nmyldiababe shverbatim
reflection of the information presented in the Curriculum Framework. Students are expectechteedordipply knowledge and skills from Standards of
Learning presented in previous grades as they build scientific expertise.

The Board of Education recognizes that school divisions will adoptl& Kstructional sequence that best serves their studémslesign of the Standards of
Learning assessment program, however, requires that all Virginia school divisions prepare students to demonstrate axtteeestaentards for elementary

and middle school by the time they complete the grade leveld.tds$te high school endf-course Standards of Learning tests, for which students may earn
verified units of credit, are administered in a locally determined sequence.

Each topic in thé&cience Standards of Learni@urriculum Framework is developed arouhd Standards of Learningihe format of the Curriculum
Framework facilitates teacher planning by identifying the key concepts, knowledge and skills that should be the foaudiohifsteach standard. The
Curriculum Framework is divided into two lomns: Understanding the StandardgK Essential Understandings (middle and high school); and Essential
Knowledge, Skills, and Processes. The purpose of each column is explained below.

Understanding the Standard-8
This section includes backgroundn f or mati on for the teacher. It contains content that may e
grade level. This section may also contain suggestions and resources that will help teachers plan instruction focusiandad.the

Essential Understandings (middle and high school)
This section delineates the key concepts, ideas and scientific relationships that all students should grasp to demmudsrsteraiing of the Standards of

Learning.

Essential Knowledge, Skillsnd Processes K2)

Each standard is expanded in the Essential Knowledge, Skills, and Processes\Wilaheach student should know and be able to do in each standard is
outlined. This is not meant to be an exhaustive list nor a list that limits wiaaigist in the classroom. It is meant to be the key knowledge and skills that define
the standard.
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Kindergarten
Science Strand

Scientific Investigation, Reasoning, and Logic

This strand represents a set of systematic inquiry skills that defines what a shedédtvill be able to
do when conducting activities and investigatiamsl represents the student understanding of the n
ofscience The various skildl categories are desc
Introduction to theScience Standards of Learnjrand the skills in science standard K.1 represent r
specifically what a student should achieve dutting course of instruction in kindergarten. Across
grade levels, the skills in the first standards form a nearly continuous sequence of mvestlgatmaob
an understanding of the nature of sci

It is important that the classroom teacher understand how the skills in standards K.1 and K.2 a
part of this sequence (i.e., 1.1, 2.1, 3.1, 4.1, 5.1, andiit)also-important-to-note-that 25-percent
ﬁems—en—me—ﬂwd—andﬁt—gm—e%gi—a—s—s—eé—s—me—n—ks—w

tAvestigation—Reasoning, and Logicd strand
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Standard K.1 Strand: Scientific Investigation, Reasoning, and Logic

K.1 The student will demonstrate an understanding of scientific reasoning, logic, and the nature of science byapthooimdycting investigation
in which
a) basic characteristics or properties of objects are identified by direct observation;
b) observations are made from multiple positions to achieve different perspectives;
c) a set of objects is sequenced accordingze;
d) a set of objects is separated into two groups based on a single physical characteristic;
e) nonstandard units are used to measure the length, mass, and volume of common objects;
f) observations and predictions are made for an unseen membeagnemse of objects;
g) aquestion is developed and predictions are made from one or more observations;
h) observations are recorded;
i) picture graphs are constructed;
j) unusual or unexpected results in an activity are recognized; and
k) objects aralescribedoth pictoriallyand verbally.

Understanding-the-StandardOverview

Fhe-skills-defined-itStandarK.1 areis intended to develofheinvestigative and inquirgempenentskills and an understanding

of the nature of scienas-all-ofthe-otherkindergarten-standards{i-eH20). Standard K.1 describes the range of inquiry skills
and the level of proficiency in using those skilatstudents should achievand the components of the nature of science that
should be desloped and reinforceit the context of science concepts developed in kinderg&tandard K.1 does not require a
discrete unit be taughton scientific investigationand the nature of sciencédecause thenguiry—skills that make up the

standard should beincorporated in all the other kindergarten science standardslt is also intended that by participating in
activities and experiences that develop these skills, students will achieve a preliminary understanding of scientiimihtihgry
nature of sciece and more fully grasp the conteelated concepts.
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Standard K.1

Strand: Scientific Investigation, Reasoning, and Logic

K.1

The student will demonstrate an understanding of scientific reasoning, logic, and the nature of sgtarggrgyand conducting investigatior]

in which
a)
b)
c)
d)

a set of objects is sequenced@ding to size;

observations are recorded;
picture graphs are constructed;

objectsare described both pictorially and verbally.

basic characteristics or properties of objects are identified by direct observation;
observations are made from multiple positions to achieve different perspectives;

a set of objects is separated into two groups based on a single physical characteristic;
nonstandard units are used to measure the length, mass, and volume of common objects;
observations and predictions are made for an unseen enéméd sequence of objects;

a question is developed and predictions are made from one or more observations;

unusual or unexpected results in an activity are recognized; and

Ovepview-Understanding the Standard

(Background Information for Instructor Use Only)

Essential Knowledge, Skills, and Processes

The-concepts-developed-in-this-standard-meclude-the-following:

In order to meet this standard, it is expected that studbatdd-be-able-to

1 The nature of science refers to the foundational concepts that govern
way scientists formulate explanations about the natural world. The 1 observe objects and describe their basic properties. phegerties
nature of science includes the following concepts: include color, shapgircle, triangle, square, and rectangle), size (big
a) the natural world is understandable; little, large, small), texture (rough, smooth, hard, soft), and weight
b) science is based on evid®, both observational and (heavy, light).
experimental; . . . . :
c) science is a blend of logic and innovation:; 1 observe an object. or objects from multlple_posm.ons to achieve
d) scientific ideas are durable yet subject to change as new dat different perspectlves. In order to accomplish,tthie student.should
are collected. look at the object from top, bottom, front, and heenkd describe what
e) science is a complex social endeavor; and he/she sees.
f) scientists try to remain objective and engageser review to arrange a set of objects in sequence according to size.
help avoid bias. . : . .
In kindergarten, an emphasis should be placed on concepts a, b, and separate a set of pb_]e_cts Into two groups based ona single physica
attributecharacteristicincluding size;color, shape, sizegexture, and
1 Science assumes that the natural world is understandable. Scientific| weight.
Lngqulry ;C a nl provi ;dl e explanatlion 1 measure common objects with nonstandard units. Examples of
W&I: hg ;222 afrré) r:;lg\?;tktr;o;\cgtrjydeas—ffiagé to understanding nonstandard units include hands, pennies, and papefalips
- measuriagleterminindength; holding and comparing two different
1 Science demands evidence. Scientists develop their ideas based on objects formeasuringleterminingmass; and liquids put in drinking

Final Reviewi November 182010-- Virginia Board of Education
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Standard K.1 Strand: Scientific Investigation, Reasoning, and Logic

K.1 The student will demonstrate an understanding of scientific reasoning, logic, and the nature of sgarg@rgyand conducting investigatior]
in which
a) basic characteristics or properties of objects are identified by direct observation;
b) observations are made from multiple positions to achieve different perspectives;
c) aset of objects is sequenceda@ding to size;
d) a set of objects is separated into two groups based on a single physical characteristic;
e) nonstandard units are used to measure the length, mass, and volume of common objects;
f) observations and predictions are made for an unseen enémd sequence of objects;
g) aquestion is developed and predictions are made from one or more observations;
h) observations are recorded;
i) picture graphs are constructed;
j) unusual or unexpected results in an activity are recognized; and
k) objectsare described both pictorially and verbally.

Overview-Understanding the Standard Essential Knowledge, Skills, and Processes
(Background Information for Instructor Use Only)
evidence and they change their ideas when new evidence becomes cupsand-cemparefbr measurngleterminingvolume

available or the ol@vidence is viewed in a different way.

1 predict an unseen member in a sequence of objects to complete a

1 Science is a complex social endeavor. It is a complex social procesq pattern.
producing knowledge about the natural world. Scientific knowledge
represents the current consensus as to what is the best explanation f Il
phenomena in the natural world. This consensus does not arise
automatically, since scientists with different backgrounds from all ove
the world may interpret the same data differently. To build a consend
scientists communicate their findings to otheestists and attempt to
replicate one anotherds finding
professional scientists, it is essential for kindergarten students to eng
in frequent discussions with peers about their understanding of their

investigations.

1 Obsevation is an importantay-skill that enables u® learn about the
world. Observations are expressed as descriptive statements about
natural phenomena that are accessible to the senses either directly g
with the use of technologyThrough observationr® can learn to
compare, contrast, and note similarities and differences.

develop a quesin from one or more observatioaBout the natural
world.

make a prediction based on observations.

record observations using pictures.

construct picture graphs using 10 or fewer units.

identify unusual or unexpected results in an activity.

= =4 -4 -—a -

describe objds both pictorially and verbally.

1 An object can appear very different depending on how it is oriented. ]
describe an object fully and accurately, it should be observed from
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Standard K.1 Strand: Scientific Investigation, Reasoning, and Logic

K.1 The student will demonstrate an understanding of scientific reasoning, logic, and the nature of sgarg@rgyand conducting investigatior]
in which
a) basic characteristics or properties of objects are identified by direct observation;
b) observations are made from multiple positions to achieve different perspectives;
c) aset of objects is sequenceda@ding to size;
d) a set of objects is separated into two groups based on a single physical characteristic;
e) nonstandard units are used to measure the length, mass, and volume of common objects;
f) observations and predictions are made for an unseen enémd sequence of objects;
g) aquestion is developed and predictions are made from one or more observations;
h) observations are recorded;
i) picture graphs are constructed;
j) unusual or unexpected results in an activity are recognized; and
k) objectsare described both pictorially and verbally.

Overview-Understanding the Standard Essential Knowledge, Skills, and Processes
(Background Information for Instructor Use Only)
several different positions.

9 Putting objets in a sequence allows one to understand how things arq

related. A sequence cahow-how-things-can-change-alittle-ata-time

illustrate incremental changes over time

1 A nonstandard unit of measure, such as the length of a paper clip, c4
used to desthe and communicate the dimensions of an object. For th
nonstandard unit to be most useful, it should be consistent and easily
applied.

I  Sequenced objects or events can show patterns over time. Occasior
items are missing in a sequence, but obsamsaf patterns in the
seguence can offer clues to predict the item(s) that are missing.

1 Observations about familiar objects or events often lead to the
development opredictions andmportant questions that can spark
further investigation.

1 Observationshat are made can be recorded in a variety of ways.
Picture graphs are useful ways to display and report information.

1 Itis important to observe the results of an investigation carefully.
Results that are unexpected or unusual may be of interest foerfurt
study.
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Standard K.1 Strand: Scientific Investigation, Reasoning, and Logic

K.1 The student will demonstrate an understanding of scientific reasoning, logic, and the nature of sgarg@rgyand conducting investigatior]
in which
a) basic characteristics or properties of objects are identified by direct observation;
b) observations are made from multiple positions to achieve different perspectives;
c) aset of objects is sequenceda@ding to size;
d) a set of objects is separated into two groups based on a single physical characteristic;
e) nonstandard units are used to measure the length, mass, and volume of common objects;
f) observations and predictions are made for an unseen enémd sequence of objects;
g) aquestion is developed and predictions are made from one or more observations;
h) observations are recorded;
i) picture graphs are constructed;
j) unusual or unexpected results in an activity are recognized; and
k) objectsare described both pictorially and verbally.

Overview-Understanding the Standard Essential Knowledge, Skills, and Processes

(Background Information for Instructor Use Only)

I Observations can be communicated through pictures and discussion
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Standard K.2 Strand: Scientific Investigation, Reasoning, and Logic

K.2 The student will investigate and understand that humans have senses that allow them to seek, find, take in, and osgctooinfesmation in
order to learn about their surroundings. Kewycepts include
a) the five senses and corresponding sensing organs; and
b) sensory descriptors used to describe common objects and phenomena.

Understanding-the-StandardOverview

Fhe-second-standard-at the kindergartenIBtamhdard K.2s very closely related t§.1 in developinghe inquiry skill of
observatiordeveloped-inK-1This standard focuses on the serfsesight, smell, hearing, touch, and taste. Standard K.2 focuses

on student understanding that each sensing organ (eygsnese, tongue, and skin) is associated with a sense. It is important to
emphasize thainea studenshould never taste, touch, or sniff something when the identity is unknown or has any potential danger.
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Standard K.2 Strand: Scientific Investigation, Reasoning, and Logic

K.2 The student will investigate and understand that humans have senses that allow them to seek, find, take in, and osgctooinfesmation in
order to learn about their surroundings. Key conceaiside
a) the five senses and corresponding sensing organs; and
b) sensory descriptors used to describe common objects and phenomena.

Overview-Understanding the Standard Essential Knowledge, Skills, andProcesses
(Background Information for Instructor Use Only)
The-concepts-developed-in-this-standard-nclude-the-following: In order to meet this standard, it is expected that studbatdd-be-able-to
1 A particular sensing organ (esy&as, nose, tongue, and skin) is
associated with each of the five senses. 1 identify and describe the five senses: taste, tounbk|lshearing, and
sight.

1 Using the senses, we can make careful observations about theawebrid

communicate-those-observations-through-deseriptors I match each sensing organ (gyeas, nose, tongue, and skin) with its

. . . associated sense.
 To communicate what is observed, descriptors should be used.

I match sensory descriptors with the sentesté sweet, sour, bitter,
salty; touch: rough,smooth, hard, soft, cold, warm, hbearing:
loud, soft, high, lowsight: bright, dull, color, blackardwhite; smell.
strong, faint, bad, and gogd
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Kindergarten
Science Strand

Force, Motion, and Energy

This strand focuses on student understanding of what force, motiongremgy are and how th
concepts are connected. The major topics developed in this strand include magnetism, types o
simple and compound machines, and energy forms and transformations, especially electricity
and light. This strand includegience standards K.3, 1.2, 2.2, 3.2, 4.2, 4.3,5.2,5.3, 6.2, and 6.3.
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Standard K.3 Strand: Force, Motion, and Energy

K.3 The student will investigate and understand that magnets have an effect on some materials, make some things movehiriththe ouend
have usefulpplications. Key concepts include
a) magnetism and its effects; and
b) useful applications of magnetism.

Understanding-the-StandardOverview

Magnets have an effect on certain metals and can cause objects to move without physically touch8tgridand. K.3 focuses on
developing a basic understanding of magnetism that will be expanded in standards 2.2 and 4.3. It is intended thatllstudents wi
actively develop scientific investigation, reasoning, and logic skills (K.1 and K.2) in the contb&tlayt concepts presented in

this standard.

Final Reviewi November 182010-- Virginia Board of Education Kindergarteri Pagel2



Standard K.3

Strand: Force, Motion, and Energy

K.3

The student will investigate and understand that magnets have an effect on some materials, make some things movehiriththe ouend

have useful applications. Key concepts include
a) magnetism and its effects; and
b) useful applications of magnetism.

Overview-Understanding the Standard

(Background Information for Instructor Use Only)

Essential Knowledge, Skills, and Processes

f

Theconcepts-developed-in-this-standard-neclude-thefollowing:

A magnet has two ends callpdles one of which is called a north pole
or northseeking pole, and the other is called a south pole or-south

seeking pole.

The north pole of one magnet attracts the south pole of a second ma
while the north pole of one magnet repels the other magnet's north p
One way to state this is thite poles repel and unlike poles attract
Repulsion is the force that pushié®lIpoles of magnets apart.

A magnet creates an invisible area of magnetism all around it called
magnetic field

The northpeleendof a magnet compasslwayspoints roughly toward
Earth's North Pole andee-versathe south end of the compass needle

a ways points t owalhalisEecause BEadhsitsels o
contains magnetic materials and behaves like a gigantic magnet.

If you cut a bar magnet in half, you get two new, smaller magnets, ed
with its own north and south pole.

Magnets will attact certain metals (irehearing, nickel, and cobalt).

Magnets have an effect on some items and can cause them to move
Some items are not affected by magnets and remain stationary.

Because some metals are attracted to magnets, magnets have many
simple ugful applications in the hongich as can openers, magnetized
screwdrivers, magnetic cabinet door latches, and magnetic games

The force of a magnet can move something without actually touching

Students will be introduced to the vocabulary attractirepe

will.

9 predict and teswvhich common objects will be attracted to magnets
and which will not be attracted to magnets.

1 classify objects as being attracted or not attracted to magnets, such
aniron nail,aniron-bearing paper clip, cereal, aathook.

q lainin thei I ial bulary.i inathe
concepts-of-attraction/nonattraction—push/pull—attractirepel, and
metal/inonmetal.

1 explain in their own words how an object such as an iron nail, an ird
bearing paper clip, cereal, or a book is affected by a magnet.

1 identify items in the homer schoolthat contain a magnet or magnets
such as can openers, magnetized screwdrivers, magnetic games,
magnetic cabinet door latchesidrefrigerator magnetsand magnetic
letters

1

In order to meet this standard, it is expected that studbatdd-be-able-to
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Standard K.3 Strand: Force, Motion, and Energy

K.3 The student will investigate and understand that magnets have an effect on some materials, make some things movehiriththe iouend

have useful applications. Key concepts include
a) magnetism and its effects; and
b) useful applications of magnetism.

Overview-Understanding the Standard Essential Knowledge, Skills, and Processes

(Background Information for Instructor Use Only)
nonattraction, metal, and nonmetal in grade two. The focus of the
investigations in this standard should be on the concepts, not the
terminology.
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Kindergarten
Science Strand

Matter

This strand focuses on the description, physical properties, and basic structure of matter. The me
topics developed in this strand include concepts related to the basic description of stajesfthases
of matter (solids, liquids, and gaseespedlly water), phase changes, mass and volume, and the
structureef-andclassification of matter. This strand includes science standards K.4, K.5, 1.3, 2.3, !
5.4, 6.4, 6.5, and 6.6.
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Standard K.4 Strand: Matter

K.4 The student will investigate and understémat the position, motion, and physical properties of an object can be described. Key conceptd
a) colors of objects;
b) shapes and forms of objects;
c) textures and feel of objects;
d) relative sizes and weights of objects; and
e) relativepositions and speed of objects.

Understanding-the-StandardOverview

Standard K.4 focuses on student understanding that all objects have physical properties, which include color, shafxtréorm,
and size. Position and speed, though not physioglgrties, can also be observed and described. A basic understanding of physical
properties provides a foundation for observing, investigating, and studying matter. It is intended that students wyilll eotiog
scientific investigation, reasoning, alogjic skills (K.1 and K.2) in the context of the key concepts presented in this standard.
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Standard K.4

Strand: Matter

K.4

The student will investigate and understand that the position, motion, and physical properties of an objet#smibbd. Key concepts inclug

a)
b)
<)
d)
e)

colors of objects;

shapes and forms of objects;

textures and feel of objects;

relative sizes and weights of objects; and
relative positions and speed of objects.

Oveprview-Understanding the Standard

(Background Information for Instructor Use Only)

Essential Knowledge, Skills, and Processes

The-concepts-developed-in-this-standard-include-the-following

In order to meet this standard, it is expected that studbatdd-be-able-to
will.

1 An object may have many properties that can be observed and
described. 1 identify and nameightsix basic colors, including red, orange,
. . . - ellow, green, blue, and purplend identify and name black and
1 An Objeetsobjectcan be described readily in terms of celdrape;-and zvhite 9 PUTH fy
texture -
- . . identify and name a circle, trigle, square, and rectangle.
1 \Visible light waves are the only electromagnetic waves that we can s fy 8 g 9
with the naked eye. We see these waves as the colors of the rainbo compare and contrast objects that are flexible, stiff, straightpand
Each color has a different wavelength. Red haddngest wavelength curved.
and violet has the shortest wavelength. .
9 compare and contrast objects that are rough, smooth, hardr soft.
1 When all the waves are seen together, they make white light. When biect ing th ts of h fliaht. lona/short
white light shines through a prism, the white light is broken apart into Il cqén?te;](e Ob'J?IitIS usmgl € c/oncel|:|) S of heavy/light, long/short,
colors. Water vapor in the atmosphere can actpssa and break widerthin, bgriitiie, and farge/smail.
apart the white light, creating a rainbow. f  measure objects, using nonstandard unitsl direct comparisons
I The order of the colors in the visible spectrum are red, orange, yello { identify the position of an object, using position wooggr/under,
green, blue, and violet. Most scientists no longer include the color in/out, above/belowandleft/right.
indigo, which used to be included between blue ankdtvio ] ] .
_ _ - | T group objects according to their spgedast or slow.
1 indigo-andAt the kindergarten leveViolet is referred to as purple. It is
not required at the kindergarten level that students know the term vio
are-notreguired-atthe-kindergarten-level.
1 Black and white are not spectral colors, but studembsild recognize
them by nameBlack is the total absence of light and is when a materi
absorbs all the light. White is a reflection of all visible light together.
I An object can be described in terms of shape, size, and texture.
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Standard K.4 Strand: Matter

K.4 The student will investigate and understand that the position, motion, and physical properties of an objet#smibbd. Key concepts inclug
a) colors of objects;

b) shapes and forms of objects;

c) textures and feel of objects;

d) relative sizes and weights of objects; and
e) relative positions and speed of objects.

Overview-Understanding the Standard Essential Knowledge, Skills, and Processes

(Background Information for Instructor Use Only)

1 An object can be desbed according to its position relative to another
object and according to its motion.

1 Two different objects can have some of the same physical properties|
and some different physical properties.
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Standard K.5 Strand: Matter

K.5 The student will investigate and understand that water flows and has properties that can be observed and tested. Kiagludacepts
a) water occurs in different phases;
b) water flows downhill; and
c) some materials float in watewhile others sink.

Understanding-the-StandardOverview

Standard K.5 focuses on student understanding that water has identifying properties that can be observed and described. This
standard serves as a basis for understanding physical propertssatahaseof matter. Related primary standards include 1.3,
2.3,and3.3, 5.4, and 6.5t is intended that students will actively develop scientific investigation, reasoning, and logic skills (K.1
and K.2) in the context of the key concepts presentedsrsthndard.
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Standard K.5

Strand: Matter

a) water occurs in different phases;
b) water flowsdownhill; and
c) some materials float in water, while others sink.

K.5 The student will investigate and understand that water flows and has properties that can be observed and tested. Kiagludacepts

Overview-Understanding the Standard

(Background Information for Instructor Use Only)

Essential Knowledge, Skills, and Processes

Water can be a solid, liquid, or gas.

The natural flow of water is from a higher to a lower level.

= =4 =a -2

Some objects float in water, while others do not.

Thestatephaseof water can be changed by heating or cooling it.

f

= =4 -8 -2

In order to meet this standaiitlis expected that studergsould-be-able-to
will

identify-classifyexamples of the differemstatephase®of water
(solid, liquid, and gas).

lassif | ‘i : lie_liquic-or ga:
describe the natural flow of water.
predict where a stream of water will flow.

predict whether items will float or sink when placed in water. Items
use include wood, metdkuits-paper, and plastics.
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Kindergarten
Science Strand

Life Processes

This strand focuses on the life processes of plants and animals and the specific needs of each. T
topics developed in the strand include basic needs and life processes of organisms, their physica
characteristics, orderly changes in life cyclesiasoral and physical adaptations, and survival and
perpetuation of species. This strand includes science standard6 K.6.4, 1.5, 2.4, 3.4, and 4.4.
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Standard K.6 Strand: Life Processes

K.6 The student will investigate and understand the differences betweendigiagisms and nonliving objects. Key concepts include
a) all things can be classified as living or nonliving; and
b) living organisms have certain characteristics that distinguish them from nonliving objects including growth, movemesg tespen
environment, having offspring, and the need for food, air, and water.

Understanding-the-StandardOverview

Standard K.6 focuses on student understanding that living organisms have identifying properties that distinguish them from
nonliving objects and thosegperties can be observed and described. This standard serves as a basis for understanding the
differences between living organisms and nonliving objects, and the interactions between living and nonliving things. Relate
elementary standards include 114, 2.5, 3.4, and 4.4. ltis intended that students will actively develop scientific investigation,
reasoning, and logic skills (K.1 and K.2) in the context of the key concepts presented in this standard.
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Standard K.6 Strand: Life Processes

K.6 The student will investigate and understand the differences between living organisms and nonliving objects. Key condepts incl

a) all things can be classified as living or nonliving; and
b) living organisms have certain charactedstihat distinguish them from nonliving objects including growth, movement, response to th
environment, having offspring, and the need for food, air, and water.

Overview-Understanding the Standard Essential Knowledge, Skills, and Processes
(Background Information for Instructor Use Only)
The-concepts-developed-in-this-standard-nclude-the-following: In order to meet this standard, it is expected that studerts wil
9 Living is used to describe anything tligbr has ever been alive.q., 9 identify and describe the basic characteristics of living things (grow
dog, flower, seed, log). movement, response to the environment, having offspring, and the

need for food, air, and water).

1 Nonliving is used to describe anything tlhotnow nor has ever been
alive (e.qg., rock, mountain, glass, wristwatch). 9 identify living organisms and nonliving objects found at home and 4
school.

1 All living things grow, breathe, reproduce, excrete, respond to stimuli
and have similar basic needs like nourishment. 9 classfy items by living or nonliving.
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Standard K.7 Strand: Life Processes

K.7 The student will investigate and understand basic needs and life processes of plants and animals. Key concepts include
a) animals need adequate food, water, shelter, air, and space to survive;
b) plants need nutrients, water, air, light, and a place to grow to survive;
¢) plants and animals change as they grow, have varied life cycles, and eventually die; and
d) offspring of plants and animals are similar but not identical to their parents oe @nother.

Understanding-the-StandardOverview

Standard<-6-K.7 focuses on student understanding that all living things have basic life needs and life processes. This standard
introduces basic life science concepts that progress through high Btmlohy. K-6-K.7 is very closely related to the concepts
presented in 1.4 and 1.5. It is intended that students will actively develop scientific investigation, reasoning, d«lds|@git s

and K.2) in the context of the key concepts presented in tndatd.
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Standard K.7

Strand: Life Processes

K.7 The student will investigate and understand basic needs and life processes of plants and animals. Key concepts include
a) animals need adequate food, water, shelter, air, and spscevitee;
b) plants need nutrients, water, air, light, and a place to grow to survive;
¢) plants and animals change as they grow, have varied life cycles, and eventually die; and
d) offspring of plants and animals are similar but not identical to theémpsor to one another.

Overview-Understanding the Standard

(Background Information for Instructor Use Only)

Essential Knowledge, Skills, and Processes

The-concepts-developed-in-this-standard-include-thefollowing:
Plants and animals change as tgsyw.

Animals need adequate food, water, shelter, air, and space to survive

Some animals are terrestrial animals, some animals are aquatic aninf
and some are both. Terrestrial animals get their oxygen from the air
they breathe and aquatic animeiiract oxygen from water.

1 In order to surviveplantsand-animalmeedfoodnutrients water,and
gases-in-the-airto-livair, light, and a place that has adequate space fg

them to grow{Many-animals-and-plants-thatlive-in-wateruse-the-gasd
that-aredissolved-in-the-water.)

Plantsprovide food for people and animals.

Some plants are terrestrial plants and some are aquatic plants.

Plantsmake-thaeleaseoxygenas a product of photosynthesisdtaat
oxygen is then used hmher Ilvmq thingsbreahe Fhey-producethe
Sarbon dioxide from
the air enters a Ieaf throuqh the stomata Oxygen is produced by pla|
as a waste product and is released into the air through the stomata.

 Plants and animalsvechange as they gromndeventuallydie. This is
part of thér life cycle. The life cycles of plants and animals vary by
species

1 Many offspring of plants and animals are like their parents but not
identical to thenor to one another

9 describe the life needs of animalsd-pltantsThe life needs are food,

9 describe the life needs of plants. The life needs are nutrients, wate

1 predict what will happen to animals and plants if life needs are not

1 describe some simple changes aniraald-pltantaindergo during the

9 describe some simple changes that plants undergo during their life

1 compare and contrast young plants and animals with their parents,

In order to meethis standard, it is expected that studehisuld-be-able-to
will.

water,and-airshelter, air, and space

air, light, and a place that has adequate space for them to grow.

met.

life cycles. Feranimals-Thismay include changes their body size,

color, bedycovering,and-everall-sizer shapeForplants-thismay
melede—see—presenee@ﬂeave&and—b;anehesﬁand—abmwe—pmdu

cycles. This may include size, presence of leaves and branches, fry
and seeds.

using pictures and/or live organisms.
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Kindergarten
Science Strand

Interrelationships in Earth/Space Systems

This strand focuses on student understanding of relationships within and among Earth and space
systems. The topics developed include shadows; relationships between the sun and the Earth; w
types, patterns, and instruments; pdies of soil; characteristics of the ocean environment; and
organization of the solar system. This strand includes science stakdaris8, 1.6, 2.6, 3.7, 4.6, 5.6,
and 6.8.
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Standard K.8 Strand: Interrelationships in Earth/Space Systems

K.8 The student will investigate and understand si@dows occur when light is blocked by an object. Key concepts include
a) shadows occur in nature when sunlight is blocked by an object; and
b) shadows can be produced by blocking artificial light sources.

Understanding-the-StandardOverview

Standard&-#K.8 focuses on student understanding that shadows are produced when objects block light. This is a key concept for
studetht @mtare nderstanding of more complex Earth and physical science concepts such as night and day and eclipses.
Within the primary grades, related concepts are found in standards 1.6 and 3.8. It is intended that students will actively develop
scientific investigation, reasoning, and logic skills (K.1 and K.2) in the context of the key concepts presented inl&nis stan
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Standard K.8 Strand: Interrelationships in Earth/Space Systems

K.8 The student will investigate and understand that shadows occur when light is blocked by an object. Key concepts include
a) shadows occur in nature when sunlight is blodigén object; and
b) shadows can be produced by blocking artificial light sources.

Overview-Understanding the Standard Essential Knowledge, Skills, and Processes

(Background Information for Instructor Use Only)

In order to meet this standard, iteispected that studersgbould-be-able-to

1 A shadow is an image of an object created when light is blocked by tf will
object. 1 identify a shadovervariety-of shadews
1 Shadows can occur whenever light is present. 1 describe hovesmake-ashadove occur
People can make shadows. 1 identify and describe sources of light sun, electric lights, and

9 Living and nonliving things can make shadows. flashlightsd  that can produce shadows.

match objects with thehadow they would create.

anahyze-howdemonstrate thahadows change as the direction of the
light source changes.
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Kindergarten
Science Strand

Earth Patterns, Cycles, and Change

This strand focuses on student understanding of patterns in nature, natural cycles, and changes
occur both quickly and slowly over time. An important idea represented in this strand is the relatic
among Earth patterns, cycles, and change anddffects on living things. The topics developed
include noting and measuring changes, weather and seasonal changes, the water cycle, cycles il
Earthmoonsun systemour solar systengnd change itheEar t hés sur face ove
includes sience standards8:-K.9, K.10,1.7, 2.7, 3.8, 3.9, 4.4.8,and 5.7.
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Standard K.9 Strand: Earth Patterns, Cycles, and Changes

K.9 The student will investigate and understand that there are simple repeating patterns in his/her daily life. Key condepts incl
a) weather observations;
b) the shapes and forms of many common natural objects including seeds, cones, and leaves; and
c) animal and plant growth.

Understanding-the-StandardOverview

Standard<-8-K.9 focuses on student understanding of basic patterns in daily life. Careful observations of patterns help predict
events. Patterns are found in weather; in natural objects, including seeds, cones, and leaves; in the growth of atamizlszant p

in daily routines. The basic kindergarten concepts related to patterns will be further developed in the primary grades, especially
basic concepts of cycles, sequences, and rate. It is intended that students will actively develop scientific investigatiom, r

and logic skills (K.1 and K.2) in the context of the key concepts presented in this standard.

Final Reviewi November 182010-- Virginia Board of Education Kindergarteri Page30



Standard K.9 Strand: Earth Patterns, Cycles, and Changes

K.9 The student will investigate and understand that there are simple regestargs in his/her daily life. Key concepts include
a) weather observations;
b) the shapes and forms of many common natural objects including seeds, cones, and leaves; and
c) animal and plant growth.

Overview-Understanding the Standard Essential Knowledge, Skills, and Processes
(Background Infamation for Instructor Use Only)
The-concepts-developed-in-this-standard-nclude-the-following: In order to meet this standard, it is expected that studbatdd-be-able-to
1 One can make simple predictions in weather patterns. On a cloudy, will
warm day, it may rain. On a cloudy day that is vewid, it may snow. 1 observe and identify daily weather conditi@gnssunny, rainy, cloudy,
On a clear day there most likely will be no rain or snow. snowy, windy, warm, hot, cool, and cold.

As animals and plants grow, they get larger according to a pattern. | 1 predict daily weather based on basfiservable conditions.
Natural objects such as leaves, seeds, and cones have patterns we 4 § chart daily weather conditions.

see. . . . . L .
identify simple patterns in natural objeétsveins in a leaf, spiral

1
1 Home-and-schoolroutinesirequeribflow—a-pattern. patterns in cones, shapes and colors of common seeds.
identify-and-deseribe-patterns-in-their-daily-sehedule-at-home.
identify-anddescribe-patterns-in-their-daily-sehedule-at-sehool.

T . in-sct
..g..

9 describe how animals and plants change as they grow. (Reld{egl to
K.7)
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Standard K.10 Strand: Earth Patterns, Cycles, and Changes

K.10 The student wilinvestigate and understand that change occurs over time and rates may be fast or slow. Key concepts include
a) natural and humamade things may change over time; and
b) changes can be observed and measured.

Understanding-the-StandardOverview

Almost everything changes over time. Those changes can be observed and measured KS@d#rtbcuses on student

understanding of the basic aspects of change, especially in those things that can be easily observed and are witlindbe&xper
kindergarten children. Change is a key concept woven into most of the science standards throughout elementary, middle, and high
school. It is intended that students will actively develop scientific investigation, reasoning, and logic skills (K.1) amdh&.2

context of the key concepts presented in this standard.
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Standard K.10

Strand: Earth Patterns, Cycles, and Changes

b) changes can be observed and measured.

K.10 The student will investigate and understand that change occurs over time and rates may be fast or slow. Keinchuaeept
a) natural and humamade things may change over time; and

Oveprview-Understanding the Standard

(Background Information for Instructor Use Only)

Essential Knowledge, Skills, and Processes

The-conceptdeveloped-in-this-standard-include-the following:

Change occurs over time.

Change can be fast or slow depending upon the object and condition
As people grow, they change.

Not all things change at a rate that can be observed easily.

= =4 =4 -4 -2

Many changes can be amired.

In order to meet this standard, it is expected that studbatdd-be-able-to
will

f

identify some changes that people experience overdineeg.,
height, weight, and color of hair.

predict how their own heiglrd-weightwill change over the sclod
year. Measure and graph the information.

describe how people cause things to chahge.g., demolition of
buildings, construction of buildings, cutting down trees, planting treg
and building highways.

describe how things change naturally. This inekideasonal changes,
the growth in seeds and common plants, common animalagding

the-butterfly,and the weather.

identify examples of fast changes and slow changes. Slow changeq
should be the kinds of familiar changes that occur over weeks,
months, or seasonStudents are not responsible for lelegm
changes.
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Kindergarten
Science Strand

Earth Resources

This strand focuses on student understanding of the role of natural resources and how people ca
those resources in a sustainable way. Resource management is an important idea developed wit
strand. This begins with basiddas of conservation and proceeds in the sixth grade to the more ab:
consideration of costs and benefits. The topics developed include the conservation of household
materials, the importance of soil and plants as resources, energy use, water,&/Bginie e s o u r

how public policy impacts the environment. This strand includes science stakdbdgi.11,1.8, 2.8,
3.10, 3.114-8;4.9,and 6.9.
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Standard K.11 Strand: Earth Resources

K.11 The student will investigate and understand that materials can be nets@ied, and conserved. Key concepts include
a) materials and objects can be used over and over again;
b) everyday materials can be recycled; and
c) water and energy conservation at home and in school helps ensure resources are available for future use.

Understanding-the-StandardOverview

Standard<20-K.11 focuses on student understanding that materials can be reused, recycled, and conserved. This should include
common objects and materials found in the school and home enviroédEhK.11 establishes foundation for increasingly

advanced conservation concepts developed in the primary standards. Note that science standard 1.8 is very closdfyd@lated to
K.11. Itis intended that students will actively develop scientific investigation, reasonihdpgic skills (K.1 and K.2) in the

context of the key concepts presented in this standard.
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Standard K.11 Strand: Earth Resources

K.11 The student will investigate and understand that materials can be reused, recycled, and coreseceetelits include
a) materials and objects can be used over and over again;
b) everyday materials can be recycled; and
c) water and energy conservation at home and in school helps ensure resources are available for future use.

Overview-Understanding the Standard Essential Knowledge, Skills, and Processes
(Background Information for Instructor Use Only)
The-concepts-developed-in-this-standard-nclude-the-following: In order to meet this standard, it is expected that studbatdd-be-able-to

will
Natural resources such as water and energy should be conserved.

1 give examples of objects, such as paper, plastic containers, and gl4

Recycling helps to savaur natural resources. Recycling recovers used containers, that can be recycled.

materials. Many materials can be recycled and used again, sometime

different forms. Examples include newspapers that are turned into 1 identify materials thatan be reused.
writing tablets. . .
9 1 describe the difference between recycle and reuse.

1 Reusing materials means using them more than oncenfitga include i ¢ q

using dishes and utensils that are washed after use rather than using T name ways to conserve water and energy.

paper plates and plastic utensils and putting them in the trash. 1 describe how teeeyeleproperly dispose of given materiad
1 Recycling, reusing, and conservihglps preserve resources for future paper, oil, aluminum, glass and plasticsby recycling

use. 1 predict what would happenriécycling and reusing were not

1 Resources will last longer ifewrecycle, reuse, and reduce consumptiof practiced.
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Virginia Science Standards of LearninGurriculum Framework 2010
Introduction

The Science Standards of Learni@girriculum Frameworlamplifiesthe Science Standards of Learning for Virginia Public Schaals defines the content
knowledge, skills, and understandings that are measured by the Standards of Learning t8sten@@&urriculum Framewoptovides additional guidance to
school divisbns and their teachers as they develop an instructional program appropriate for their students. It assists teachkens tethkspons by
identifying essential understandings and defining the essential content knowledge, skills, and procesteretdde master. This supplemental framework
delineates in greater specificity the minimum content that all teachers should teach and all students should learn.

School divisions should use tBeience Curriculum Framewosds a resource for developing sound curricular and instructional programs. This framework
should not limit the scope of instructional programs. Additional knowledge and skills that can enrich instruction andsehhardee nt s & under standin
content dentified in the Standards of Learning should be included as part of quality learning experiences.

The Curriculum Framework serves as a guide for Standards of Learning assessment development. Assessment items nmyldiababe shverbatim
reflection of the information presented in the Curriculum Framework. Students are expected to continue to apply knad&illggdram Standards of
Learning presented in previous grades as they build scientific expertise.

The Board of Education recoges that school divisions will adopt d K2 instructional sequence that best serves their students. The design of the Standards of
Learning assessment program, however, requires that all Virginia school divisions prepare students to demonstrate tachibeestaarards for elementary

and middle school by the time they complete the grade levels tested. The high schufed@mnde Standards of Learning tests, for which students may earn
verified units of credit, are administered in a locally determselience.

Each topic in thé&cience Standards of Learni@urriculum Framework is developed around the Standards of Leaftiedormat of the Curriculum
Framework facilitates teacher planning by identifying the key concepts, knowledge and skil®thatbe the focus of instruction for each standard. The
Curriculum Framework is divided into two columns: Understanding the Stand&b}l @&sential Understandings (middle and high school); and Essential
Knowledge, Skills, and Processes. The purposedi eolumn is explained below.

Understanding the Standard-8
This section includes background information f or t hhestandaadddyendthecurtentcont ai n
grade level. This section may alsontain suggestions and resources that will help teachers plan instruction focusing on the standard.

Essential Understandings (middle and high school)
This section delineates the key concepts, ideas and scientific relationships that all studentsasdptddlemonstrate an understanding of the Standards of

Learning.

Essential Knowledge, Skills and Processed 2K

Each standard is expanded in the Essential Knowledge, Skills, and Processes\ilaheach student should know and be able to do imstaadard is
outlined. This is not meant to be an exhaustive list nor a list that limits what is taught in the classroom. It is reahatkeybknowledge and skills that define
the standard.
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Grade One
Science Strand

Scientific Investigation, Reasoning, and Logic

This strand represents a set of systematic inquiry skills that defines what a shaiddwill be able to
do when conducting activities and investigaticansd represents the student understanding of the na
ofscience The various skild/]l categories are desc
Introduction to theScienceStandirds of Learningand the skills in science standard 1.1 represent me
specifically what a student should achieve during the course of instruction in the first grade. Acro:
grade levels, the skills in the first standards form a nearly continuousrsegaf investigative skills
and an understanding of the nature of sciehcRt—e-ase—note—Appendix

) n :

S-e—g-d-eit is Bnportant that the classroom teacher understhad the skills in standard 1.1 are a
key part of th|s sequencee( K 1 K 2 l l 2.1, 3. 1 4.1, 5 1, and 61&)&&!594mpenant—t&nete4hat
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Standard 1.1 Strand: Scientific Investigation, Reasoning, and Logic

1.1 The student will demonstrate an understanding of scientific reasoning, logic, and the nature of science by planningcting tomdtigations

in which

a) the senses are used to observe differences in physical properties;

b) observations are made from multiple positions to achieve a variety of perspectives and are repeated to ensure accuracy;

C) objects or events are classified and arranged aceptalicharacteristics or properties;

d) simple tools are used to enhance observations;

e) length, mass, volume, and temperature are measured using nonstandard units;

f) inferences are made and conclusions are drawn about familiar objects and events;

g) aquestion is developed from one or more observations;

h) predictions are made based on patterns of observations;

i) observations and data are recorded, analyzed, and communicated orally and with simple graphs, pictures, written statemmabes;sa
and

j) simple investigations and experiments are conducted to answer questions.

Understanding-the-StandardOverview

The-skills-described-intandard 1.Jareisi nt ended t o define the fAi nyalesstandgrdst(lE20 ¢ o mp o
1.8). Theintent of standard 1.1 is that students will continue to develop a range of inquiryasidiéchieve proficiency with those

skills, and continue to develop an understanding of the nature of sanetih@econtext of the concepts developgdhein first

grade.Standard 1.1 does not require a discrete unibe taughton scientific investigation because thimguiry—skills that make

up the standard should be incorporated in all other firstgrade standards.lt is also intended that by developing these skills,

students will achieve greater understanding of scientific inquiry and the nature of science as well as more fully gragmthe c

related SOL concepts.
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Standard 1.1 Strand: Scientific Investigation, Reasoning, and Logic

1.1 The student will demonstrate an understanding of scientific reasoning, logic, and the nature of science by planningcting tomditigations

in which

a) the senses are used to observe differences in physiparjes;

b) observations are made from multiple positions to achieve a variety of perspectives and are repeated to ensure accuracy;

c) objects or events are classified and arranged according to characteristics or properties;

d) simple tools are used to emite observations;

e) length, mass, volume, and temperature are measured using nonstandard units;

f) inferences are made and conclusions are drawn about familiar objects and events;

g) aquestion is developed from one or more observations;

h) predictions e&e made based on patterns of observations;

i) observations and data are recorded, analyzed, and communicated orally and with simple graphs, pictures, written statemmabes;sa
and

j) simple investigations and experiments are conducted to answéiogaes

Overview-Understanding the Standard Essential Knowledge, Skills, and Processes
(Background Information for Instructor Use Only)
The-concepts-developed-in-this-standard-nclude-the-following: In order to meet this standard, it is expecteat studentshould-be-able-to

. . will
9 The nature of science refers to the foundational concepts that governy —

way scientists formulate explanations about the natural world. The | 1 use their senses and simple tools, such as a magnifyinggiess
nature of science includes the following concepts: and-thermometegnd a balanct® enhance their observations of
a) the natural world is understandable; physical properties.
b) science is based on eviuge, both observational and

experimental;

1 make repeated observations of an object or event from multiple

c) science is a blend of logic and innovation; pesitions.

d) scientific ideas are durable yet subject to change as new dat{ § classify and arrange objects or events according to at least two
u? coIIe.cte . attributes or properties so that similarities and differences become

e) science is a complex social endeavor; and apparent.

f) scientists try to remain objective and engageser review to
help avoid bias. 1 measure length, mass, and volume, usiagdard-andonstandard

In grade one, an emphasis should be placed on concepts a, b, and e unitsand-appropriate '. st o penBly Hhe-t ."EI grace, Stb.de' tsdin“gm be
1 Science assumes that the natural world is understandable. Scientific| centimetersgrams,-and-iters.
inguiry can provide explanati on
knowledgethinking from justa knowledge ofacts to understanding
why-howthe facts are relevant to everyday life.

9 use familiar events and objects to make inferences and draw
conclusions.
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Standard 1.1

Strand: Scientific Investigation, Reasoning, and Logic

1.1 The student will demonstrate an understanding of scientific reasoning, logic, and the nature of science by planningcting tomdtigations
in which
a) the senses are used to observe differences in physiparpes;
b) observations are made from multiple positions to achieve a variety of perspectives and are repeated to ensure accuracy;
c) objects or events are classified and arranged according to characteristics or properties;
d) simple tools are used to emite observations;
e) length, mass, volume, and temperature are measured using nonstandard units;
f) inferences are made and conclusions are drawn about familiar objects and events;
g) a question is developed from one or more observations;
h) predictions e&e made based on patterns of observations;
i) observations and data are recorded, analyzed, and communicated orally and with simple graphs, pictures, written statemmabes;sa
and
j) simple investigations and experiments are conducted to answéogsaes
Overview-Understanding the Standard Essential Knowledge, Skills, and Processes
(Background Information for Instructor Use Only)
1 Science demands evidence. Scientists develop their ideas based on develop a question from one or more observations.

evidence and they change their ideas when new evidence becomes
available or the old evahce is viewed in a different way.

Science is a complex social endeavor. It is a complex social process
producing knowledge about the natural world. Scientific knowledge
represents the current consensus as to what is the best explanation f
phenomea in the natural world. This consensus does not arise
automatically, since scientists with different backgrounds from all ove
the world may interpret the same data differently. To build a consend
scientists communicate their findings to other scgstand attempt to
replicate one anotherds finding
professional scientists, it is essential for figshde students to engage in
frequent discussions with peers about their understanding of their

investigations.

To communtate an observation accurately, one must provide a clear
description of exactly what is observed and nothing more.

Observations should be made from multiple positions (e.q., observati
of the same object from the front of the object, from the back of the
object, looking down on the object, etc.) whenever possible to achiev

variety of perspectives.

predict outcomes based on actual observations and evidence rathe
than random guesses.

communicate observatiomsadeand dataellected-erally-andvith
simple graphsand picturespral andwritten statements, anaith
numbers.

answer questions by conductisignple experiments/investigations,
usingnonstandard measuring units aichple tools, such as
thermometerruler—aa magnifying glass arenstandard-measuring
dhitsa balanceA simple experiment is one that changes only one
thing at a time (tests onlyne variable), gives quick results, and
provides easily observable changes.

record observations of movement (length/distanesihgstandard
{English/metric}-anahonstandard units.

compare the movement of objects, using graphs, pictures, and/or
numbers.
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Standard 1.1 Strand: Scientific Investigation, Reasoning, and Logic

1.1 The student will demonstrate an understanding of scientific reasoning, logic, and the nature of science by planningcting tomdtigations

in which

a) the senses are used to observe differences in physiparpes;

b) observations are made from multiple positions to achieve a variety of perspectives and are repeated to ensure accuracy;

c) objects or events are classified and arranged according to characteristics or properties;

d) simple tools are used to emite observations;

e) length, mass, volume, and temperature are measured using nonstandard units;

f) inferences are made and conclusions are drawn about familiar objects and events;

g) a question is developed from one or more observations;

h) predictions e&e made based on patterns of observations;

i) observations and data are recorded, analyzed, and communicated orally and with simple graphs, pictures, written statemmabes;sa
and

j) simple investigations and experiments are conducted to answéogsaes

Overview-Understanding the Standard Essential Knowledge, Skills, and Processes

(Background Information for Instructor Use Only)

1 Observations should be repeated multiple times to assure accuracy.

Once the characteristics of several objects or several events have bg
observed and recoded, the objects or events can be arranged by those
characteristics (e.q., several objects sorted by color, several events
sorted on a timeline by age, etc.).

1 Simple tools, such as a magnifying glagderand-thermometand a
balancecan extend the alervations that people can make.

Nonstandard unitssuchaspapericps, a student 6s
can be used to measure the length of objects. The mass of two obje
can be compared by holding each object in a different hand. The
volume of various liquids can be compared by pouring them in cups
the samesize. Variations in temperature of different objects can be
compared by the difference that is felt when each object is touched.
Variations in air temperature can be compared by observing the
differences one feels when in different environments (esidé the
classroom vs. outside on the playground in winter, inside the freezer
compartment of a refrigerator vs. inside a kitchen).
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Standard 1.1 Strand: Scientific Investigation, Reasoning, and Logic

1.1 The student will demonstrate an understanding of scientific reasoning, logic, and the nature of science by planningcting tomdtigations

in which

a) the senses are used to observe differences in physiparpes;

b) observations are made from multiple positions to achieve a variety of perspectives and are repeated to ensure accuracy;

c) objects or events are classified and arranged according to characteristics or properties;

d) simple tools are used to emite observations;

e) length, mass, volume, and temperature are measured using nonstandard units;

f) inferences are made and conclusions are drawn about familiar objects and events;

g) a question is developed from one or more observations;

h) predictions e&e made based on patterns of observations;

i) observations and data are recorded, analyzed, and communicated orally and with simple graphs, pictures, written statemmabes;sa
and

j) simple investigations and experiments are conducted to answéogsaes

Overview-Understanding the Standard Essential Knowledge, Skills, and Processes

(Background Information for Instructor Use Only)

1 Aninferenceis &

a%%eee&#etbntatlve exglanatlon based background knowledge
and available data

1 A conclusion is a summary statement based on data from the results
an investigation.

Questions about what is observed can be developed.

1 A prediction is a forecast about what nf@ppen in some future
situation.lt is based on information and evidence. A prediction is
different from a guess.

1 Graphs are powerful ways to display data, making it easier to recogn
important information. Describing things as accurately as possible is
important in science because litables people to compare their
observations with those of others.

1 Data should be displayed in bar graphs and picture graphs at the gra
one level.

1 An experiment is a fair test designed to answer a question.
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Grade One
Science Strand

Force, Motion, and Energy

This strand focuses on student understanding of what force, motion, and energy are and how the
concepts are connected. The major topics developed in this strand include magnetism, types of r
simple and compound machines, and energy forms and travatfons, especially electricity, sound,

and light. This strand includes science standards K.3, 1.2, 2.2, 3.2, 4.2,4.3,5.2,5.3, 6.2, and 6.3

Final Reviewi November 182010-- Virginia Board of Education Grade Oné Paged



Standard 1.2 Strand: Force, Motion, and Energy

1.2 The student will investigate and understand that moving objects exhibit differenokimddion. Key concepts include
a) objects may have straight, circular, and baokiforth motions;
b) objects may vibrate and produce sound; and
¢) pushes or pulls can change the movement of an object.

Understanding-the-StandardOverview

Physicalscience includes topics that give students a chance to increase their understanding of the characteristics of objects and
materials that they encounter daily. Knowledge about objects develops through learning how they move and change position and
shape imrelation to the viewer, as when we look at objects from different angles. Students learn about objects by observing them
and noting similarities and differences and by acting on them by applying force. This concept relates to science staimdard K.3
which magnets push and pull objects. It is intended that students will actively develop scientific investigation, reasonigig, and lo
skills (1.1) in the context of the key concepts presented in this standard.
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Standard 1.2 Strand: Force, Motion, and Energy

1.2 The student will investigate and understand that moving objects exhibit different kinds of motion. Key concepts include
a) objects may have straight, circular, and baokiforth motions;
b) objects may vibrate and produce sound; and
¢) pushes or pulls can change the movement of an object.

Overview-Understanding the Standard Essential Knowledge, Skills, and Processes
(Background Information for Instructor Use Only)
The-concepts-developed-in-this-standard-include-the-following: In order to meet this standard, it is expected that studbatdd-be-able-to

. R . . ill
T Anobjectds motion may be descri Wit

position over time. The motion of objects may be straight, circular, 1 make and communicate observatiah®ut moving objects. Examples
curved, or baclandforth. should include balls, objects with wheels, windup toys, tops, rubber|

1 One kind of baclkandforth motion is vibration. Vibrations may create bands, and playground equipment.

sound. T predict an objectds movement,

1 Pushing or pulling aachange the position and motion of objects. For the push or pull on it

the same object, the size of the change is related to the strength of tH  conductasimple-experimemttd et er mihne—an o0bj

ush or pull. . . . . . .
P P manipulate objects in order tiescribe and classify the motionasf

eachobject as straight, circulagprved;or backandforth.

1 understand that vibrations may create sound, such as humming,
strumming a guitar, or pluakg a rubber band.

1 record observations of movement (length/distance), savgard

{English/metric)}anahonstandard units.
1 ecompare-the-movement-ofobjects;using-graphs;pictures;-and/or
Admbers.
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Grade One
Science Strand

Matter

This strand focuses on the description, physical properties, and basic structure of matter. The me
topics developed in this strand include concepts related to the basic description of sljesfhases
of matter (solids, liquids, and gagesspedlly water), phase changes, mass and volume, and the
structure of classification of matter. This strand includes science standards K.4, K.5, 1.3, 2.3, 3.3
6.4, 6.5, and 6.6.
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Standard 1.3 Strand: Matter

1.3 The student will investigate and understand liifferent common materials interact with water. Key concepts include
a) some liquids will separate when mixed with water, but others will not;
b) some solids will dissolve in water, but others will not; and
c) some substances will dissolve more readillidnh water than in cold water.

Understanding-the-StandardOverview

Students continue their study of water by examining and qualitatively describing water and its behavior with other nesitter. Wh
carefully observed, described, and measured, the properties of objects in or with water, and the changes that occuialéen mate
interact with water, provide the necessary foundation for more abstract ideas in the upper grade levels. This conedpbis rela
science standard K.5 in which students identify water in its diffetesggphasegsolid, liquid, gas). It is intendetiat students will
actively develop scientific investigation, reasoning, and logic skills (1.1) in the context of the key concepts preigsted in
standard.
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Standard 1.3 Strand: Matter

1.3 The student will investigate and underst&iodv different common materials interact with water. Key concepts include
a) some liquids will separate when mixed with water, but others will not;
b) some solids will dissolve in water, but others will not; and
c) some substances will dissolve more reatfilizot water than in cold water.

Overview-Understanding the Standard Essential Knowledge, Skills, and Processes
(Background Information for Instructor Use Only)
The-concepts-developed-in-this-standard-nclude-the-following: In order to meet this standard, it is expected that studbatdd-be-able-to

1 Different types of materialgeastactdifferently when mixed with water. wall
1 Some liquids will mix with water, while others will not. T describe and apply the term dissolve.

S lids will dissolve i hile oth i predict and describe how various materials (vinegar, milk, baking
ll ome solids will dissolve in water, while others will not. soda, powdered drink mix, sugar, salt, sand, oil, sicks) act when
f The temperature of the water affects how easily a substance will mixed with water.

dissolve in it.

1 classify liquids and solids into those that will dissolve in water and
those that will not. Uspicture-graphstables and/or charts to record
and display the information.

1 infer that some substances will dissolve measily in hot water than
in cold water by conducting investigations using water at different
temperatures.
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Grade One
Science Strand

Life Processes

This strand focuses on the life processes of plants and animals and the specific needs of each. T
topics developed in the strand include basic needs and life processes of organisms, their physica
characteristics, orderly changes in life cyclesiasoral and physical adaptations, and survival and
perpetuation of species. This strand includes science standardé K.5.4, 1.5, 2.4, 3.4, and 4.4.
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Standard 1.4 Strand: Life Processes

1.4 The student will investigate and understand that plants have basic lifeameefisctional parts and can be classified according to certain
characteristics. Key concepts include
a) plants need nutrients, air, water, light, and a place to grow;
b) basic parts of plants; and
c) plants can be classified based on a variety of chenistits.

Understanding-the-StandardOverview

Young children have a natural curiosity about the living things that they encounter. Observation is a method by whigltatudent
answer gquestions about how plants live, their parts, and characteristics. All plantsaggleimennutrients air, water light, and a
placewith sufficient spacéo grow. They have specific structures to meet their needs. Students need to know the concepts, not the
definitions, of the terms edible, nonedible, evergreen, and deciduous. They need to know that we eabhoestéadiple) but not

others (nonedible). They need to know that some plants stay green all year long (evergreen) while others lose thein lizgdives ea
(deciduous). The concepts in this standard build upon the Life Processes straaad(K.g, in which students investigate and
understand basic needs and life processes of plants and animals. It is intended that students will actively devetop scientifi
investigation, reasoning, and logic skills (1.1) in the context of the key concepts presentestamtizisd.
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Standard 1.4

Strand: Life Processes

1.4

The student will investigate and understand that plants have basic life needs and functional parts and can be claskifieth asrtain

characteristics. Key concepts include

a) plants need nutrients, air, water, light, and a place to grow;

b) basic parts of plants; and

c) plants can be classified based on a variety of characteristics.

Ovepview-Understanding the Standard

(Background Information for Instructor Use Only)

EssentialKnowledge, Skills, and Processes

The-concepts-developed-in-this-standard-nclude-thefollowing:

1

Plants have basic needs, includfagdnutrients air, water, light, and a
placewith sufficient spacéo grow.

Plants have different structures that setifferent functions in growth,
survival, and reproduction.

The functions of plant parts includee rootswhich holdirg plants in
place and absouig water, seedwhich makingmakenew plants, leaves
which makingmakefood for the plant, and stemghich holding the
plants upright and transpag materials up and down the plant.

Plants can be categorized by their different characteristics, such as
edible/nonedible, flowering/nonflowering, and evergreen/deciduous.
Students do not need to know the terms mzdible, edible,
evergreen, and deciduous. The focus should be on the concept, not
the terminology.

9 conduct simple experiments/investigations related to plant needs b

1 create and interpret a model/drawing of a plant, including seeds, ro

In order to meet this standard, it is expected that studbatdd-be-able-to
will

charging one variablef¢ednutrients air, water, light, or place to
grow) at a timeStudents do not need to know the term variable

stems, leaveglossomdlowers and fruits.
identify the functions of the seed, root, stem, and leaf.

classify plants by the characteristics of edible/nonedible,
flowering/nonflowering, and evergreen/deciduous, usides,

charts-and-picture-graphs
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Standard 1.5 Strand: Life Processes

15 The student will investigatend understand that animals, including humans, have basic needs and certain distinguishing characteristics|
concepts include
a) basic needs include adequate air, food, water, shelter, and space (habitat);
b) animals, including humans, have many diffénghysical characteristics; and
¢) animals can be classified according to a variety of characteristics.

Understanding-the-StandardOverview

This standard focuses on the idea that animals move, need food, breathe, and reproduce. Animals have a variety ofolwvays in whi
they accomplish these activities. Each type of animal has features that allow it to function in unique and specifichtays to o

food, reproduce, and survive in a particular place. This standard builds upon the Life Processes staaad<{K.6n which

studentare introduced to the concept of living and nonliving, envestigate and understand basic needs and life proaasses

plants and animals. It is intended that students will actively develop scientific investigation, reasoning, and lodicl$killthe

context of the key concepts presented in this standard.
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Standard 1.5 Strand: Life Processes

15 The student will investigate and understand that animals, including humans, have basic needs and certain distinguctbireiichalkay
concepts include
a) basic needs include adequate air, food, water, shelter, and space (habitat);
b) animals, incluthg humans, have many different physical characteristics; and
¢) animals can be classified according to a variety of characteristics.

Overview-Understanding the Standard Essential Knowledge, Skills, andProcesses
(Background Information for Instructor Use Only)
The-concepts-developed-in-this-standard-nclude-thefollowing: In order to meet this standard, it is expected that studbatdd-be-able-to
will

I Animals, including people, have basic life needs, including air, food,
water,and-a-suitable-place-to-thghelter, and space (habita8tudents 1 make and communicate observations of live animat#diing people

do not need to know the term habitd The focus should be on the humansabout their needs, physical characteristics, and where they
items that are necessary components of a habitat, not on the live.
terminology. 9 describe the life needs of animals, including air, food, wated;a
Body coverings include hair, fur, feathers, scales, and shells. suitable-place-to-livahelter, and space

1 Appendages are parts, such as arms, legs, wings, fins, anth#ils, 1 identify and chart simple characteristics by which animals can be
which extend fran the main body anthathave specific functions. classified, including body coverings (hair, fur, feathers, scales, and
Students do not need to know the term appendage. The focus shoulg shells), body shape, appendages (arms, legs, wings, fins, and tails
be on the concept, not the terminology. methods of movement (walking, crawling, flyingndaswimming),

wild or tamedomesti¢c and water homes or land homes.

1 Methods of movement may include walking, crawling, flying, and

swimming. 9 distinguish between wild animals (raccoon, hawk, squirrel, shark) a
. . . . tamedomesticanimals(dog, cat, sheep) and recognize examples of
1 Simple ways to classify animals are whether they are witesae each icanimals(dog P) ghize examp

domesticandwhether they live on land or in water.

9 infer types of animal homes (water or landjing the physical
characteristics of the animals, such as scales and fins that allow fis
live and move in water or fur and legs that allow dogs to live and
move on land.

1 classify animals by where they live (their homes).
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Grade One
Science Strand

Interrelationships in Earth/Space Systems

This strand focuses on student understanding of relationships within and among Earth and space
systems. The topics developed include shadows; relationships between the sun and the Earth; w
types, patterns, and instruments; properties of soil; clearstits of the ocean environment; and
organization of the solar system. This strand includes science stakdail8, 1.6, 2.6, 3.7, 4.6, 5.6,
and 6.8.
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Standard 1.6 Strand: Interrelationships in Earth/Space Systems

1.6 The student will investigate and understand the basic relationships béheesem and Earth. Key concepts include
a) the sunis the source of energy and light that warms the land, air, and water; and
b) the sunés relative position in the morning is east and 1in

Understanding-the-StandardOverview

oncea aan alaYaYa naea Nna na a ala a vl aX

do-netneed-to-know-the-tern®tudents need to understand that the sun is a source of energy, and that energy provides light and
warmth for Earth.This standard builds upon science stand&ai#K.8 about light and shadow. It is intended thatstuts will

actively develop scientific investigation, reasoning, and logic skills (1.1) in the context of the key concepts preigésted in
standard.
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Standard 1.6

Strand: Interrelationships in Earth/Space Systems

1.6

The student wilinvestigate and understand the basic relationships between the sun and Earth. Key concepts include
a) the sunis the source of energy and light that warms the land, air, and water; and
posi t i ofternéonis wekte

b) the sunés relative

morning is east and in

Ovepview-Understanding the Standard

(Background Information for Instructor Use Only)

Essential Knowledge, Skills, and Processes

1

Fhe-concepts-developed-in-this-standard-include-the-following:

The sunis-providesEarththeaseuree-efvith light (a form of radiant
energy)andieatthermal energgna-Earth

By transferring ther mal energy
are heateedeatis-aferm-efenergyHeatThermal energynay be

transferred from one substance to another bythreans: conduction,
convection, and radiation.

The sun providebeatenergy which warms the land, air, and water on
Earth.

The

sunbés relatiwve

afternoon is west.

position in

will

=

In order to meet this standard, it is expected that studbatdd-be-able-to

infer that sunlighstriking an object makes the object warmer.

conduct simple experiments to show how sunlight changes the
temperature of land, air, and water.

demenstrate-and-describe-the-conceptofrotation.
co-mprehend—that—day—and—night
compare-and-contrast-day-and-nightby-characteristicchanges in
temperature-and-ight.

modelthe rotation-of Earth-and-its physical relationship-to-the sun.

interpret the relationship bet
generaltime ofday. Thisncl udes t he sunés
morning (east), at noon, and in the late afternoon (west).
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Grade One
Science Strand

Earth Patterns, Cycles, and Change

This strand focuses on student understanding of patterns in nature, natural cycles, and changes
both quickly and slowly over time. An important idea represented in this strand is the relationship
Earth patterns, cycles, and change and @féects on living things. The topics developed include not
and measuring changes, weather and seasonal changes, the water cycle, cycles inrtioo Eauth

systempur solar systemgand changeitheEar t hés sur face overciericdé me .
standard#-8-K.9,K.101.7, 2.7, 3.8, 3.9, 4.7, and 5.7.
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Standard 1.7 Strand: Earth Patterns, Cycles, and Change

1.7 The student will investigate and understand weather and seasonal changes. Key concepts include
a) changes in temperature, light, and precipitation affect plantainthls, including humans;
b) there are relationships between daily and seasonal changes; and
c) changes in temperature, light, and precipitation can be observed and recorded over time.

Understanding-the-StandardOverview

The focus of this standard is on temperature, light, and precipitation as they relate to life changes in plants, anpeafde and
There are many ways to acquaint children with Earth scisziaged phenomena that they will come to understand lategieg b
cyclic, and this standard introduces those ideas. It is enough for young children to observe the pattern of daily dmautges wit
getting deeply into the nature of climate. They should notice how these changes affect plants and animals. Thibig aloserv

can be charted over short and intermediate time periods. Students need to understand the concepts of migration, d&iloernation,
habitat, but they do not necessarily need to know the terms at first grade. This standard builds upon sciende-8tdrtilard

which students investigate and understand simple patterns in their daily lives. It is intended that students will astioply de
scientific investigation, reasoning, and logic skills (1.1) in the context of the key concepts presentextandhisl.
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Standard 1.7 Strand: Earth Patterns, Cycles, and Change

1.7 The student will investigate and understand weather and seasonal changes. Key concepts include
a) changes in temperature, light, and precipitation affect plantaminthls, including humans;
b) there are relationships between daily and seasonal changes; and
c) changes in temperature, light, and precipitation can be observed and recorded over time.

Overview-Understanding the Standard Essential Knowledge, Skills, and Processes
(Background Information for Insictor Use Only)
The-concepts-developed-in-this-standard-nclude-the-following: In order to meet this standard, it is expected that studbatdd-be-able-to
will

I Seasonal changes bring about changes in plants, animals, and peop
9 identify types of precipitatin as rain, snow, and ice and the

With seasonal changes come changes in weather, incligimgerature, temperature conditions that result in each one.

light, and precipitation.
1 relate a temperaturéght, and precipitation chart to the correspondin

Precipitation includes rain, snow, and ice. season (daily or weekly).

Changes in plants include budding, growtiirg:-and losing leaves. 1 measur@bserveand chart changes in plants, including budding,

Some animals hibernate and some animals migrate as a result of growth, wilting:-and losing leaves. Recognize in what season buddir
seasonal changes, resulting in charigémabitat. Students do not need andwilting-losing leavesvill most likely occur.
to know the terms migration, hibernation, and habitat. The focus 1 predict how an outdoor plant would change through the seasons.

should be on the concepts, not the terminology.

compare and contrast the four seasons of spring, summer, fall

1 Hibernation is a state of greatly reduced metabolic activity and lowerg (autumn) and winter iterms of temperature, light, and precipitation.

body temperature adopted by canteilammals as an adaptation to

adverse winter conditions. Mo s  compare and contrast the activities of some common animals (e.g.,
rely on a combination of reserve body fat, stored food supplies (in squirrels, chipmunks, butterflies, bees, ants, adfrogs and

rodents only), and a protected den to enable it to survive the winter. A human3 during summer and winter by describing changes in their
intervals ofseveral weeks the animal elevates its body temperature, behaviorsand body covering.

awakens, moves about, feeds, and then returns to its state of torpor.

I compare and contrast how some common plants (e.g., oak trees, p
1 Migration is the regular, usually seasonal, movement of all or part of trees, and lawn grass) appear during summer and winter.
animal population to and from a given area. The digtdraveled may . :
be a few miles or several thousands of miles. Animals migrate for ms T comprehendit an introductory level that some animals respond to

different reasons. Some animals migrate to find better sources of foo seasort;aldchan(;;%s t?v 2|bernat|nq (e.q., frogss)or migrating (e.g.,
water, or shelter. Other animals migrate to visit particular breeding some birds and butterflietf)e-concepts-ot-hibernation, nmglat eb“ ang
grounds, rear their youngr find warmer climates. The frequency of hl y be

animal s6 migrations also differ useful to recognize common Virginia animals that hibernate and
migrate, buthe specificnames of animals is not the focus of student
1 Ananimals living place is called itsabitat Mostanimalsare only learning here.)

adapted to live in one or twwabitats Earth has many different
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Standard 1.7 Strand: Earth Patterns, Cycles, and Change

1.7 The student will investigate and understand weather and seasonal changes. Key concepts include
a) changes in temperature, light, and precipitation affect plantaminthls, including humans;
b) there are relationships between daily and seasonal changes; and
c) changes in temperature, light, and precipitation can be observed and recorded over time.

Overview-Understanding the Standard Essential Knowledge, Skills, and Processes
(Background Information for Insictor Use Only)
environments, varying in temperature, ntois, light, and many other . N
factors. Each of these habitats has distinct life forms living in it, T infer what the_ s_e_zasonfsr om peopleds dress,

forming complex communities of interdependent organisms. A habita and work activities.

must include a source of food for the animal, a source of water for thd
animal, access tsome sort of shelter for the animal, and an adequate
amount of space so that enough habitat components are available to
ani mal . Some ani mal sé habitats
require a large amount of space.

1 The body coverings of some animahange with the seasons. This
includes thickness of fur and coloration.

1 Changesa-made bypeople include their dress, recreation, and work.
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Grade One
Science Strand

Earth Resources

This strand focuses on student understanding of the role of resources in the natural world and ho
people can utilize those resources in a sustainable way. An important idea represented in this str
the concept of management of resource use. Thiadegdih basic ideas of conservation and proceec
more abstract consideration of costs and benefits. The topics developed include conservation of

materi al s, soil and plants as resources, en
impeacts the environment. This strand includes science stankak84<.11, 1.8, 2.8, 3.10, 3.14:84.9,
and 6.9.
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Standard 1.8 Strand: Earth Resources

1.8 The student will investigate and understand that natural resources are limited. Key concepts include
a) identification ofnatural resources;
b) factors that affect air and water quality; and
¢) recycling, reusing, and reducing consumption of natural resources.

Understanding-the-StandardOverview

This standard focuses on identifying what natural resources are; basic ways we can help conserve those natural resources,
especially water and air; and the preservation of land to use as parks. The standard extends the perception of young students
from thepresent to the future and from self to their community. Standam@K.11 establishes a foundation for this standard. It

is intended that students will actively develop scientific investigation, reasoning, and logic skills (1.1) in the conéekepf
concepts presented in this standard.
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Standard 1.8

Strand: Earth Resources

1.8

The student will investigate and understand that natural resources are limited. Key concepts include

a) identification of natural resources;
b) factors that affect air and water quality; and

<)

recycling, reusing, and reducing consumptad natural resources.

Overview-Understanding the Standard

(Background Information for Instructor Use Only)

Essential Knowledge, Skills, and Processes

The-concepts-developed-in-this-standard-nclude-the-following:

f

Natural resources provide us with théngs we need in order to live,
including food, clothing, water, air, shelter, land, and energy.

What we put into the air, especially the products of the fuels we burn,
affects the quality of the aiWaste produced b&animals, including
humars, and facbryieswastescan affect the quality of water. Some
pollution washes from yards, streets, and farms.

Many natural resources are limited and cannot be renewed. Other
resources are limited and cannot be renewed, but they may last a ve
long time.

Recyclingrecovers used materials. Many materials can by recycled a
used again, sometimes in different foriRecycling helps to save our
natural resources. An example of a recycled material is newspapers
are turned into writing tablets.

Reusing materials m@s using them more than once. Examples includ
using dishes and utensils that are washed after use rather than using
paper plates and plastic utensils and putting them in the trash.

Resources will last longer if we recycle them, reuse them, or reduce
consumption of them.

The creation of parks can help preserve land. Parks have many uses

including recreation.

will

f

In order to meet this standard, it is expected that studbatdd-be-able-to

identify natural resources such as plants and animals, watdanaiy
minerals, forests, and soil.

recognize that many natural resources are limited.

compare and contrast ways of conserving resources. This includes
recycling, reusing, and reducing consumption of natural resources.

classify factors that affect air amchter quality.

describe ways students and schools can help improve water and ai
quality in our communities.

determine some basic factors that affect water quality by conductin
simple investigations in the school environment. Students should b
able to nake and record observations of what happens to runoff walf
on rainy days. (Related to 1.3.)

predict what would happen if natural resources were used up, and
explain ways to prevent this from happening.

discuss the value of parks to wildlife and to people.
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Virginia Science Standards of LearninGurriculum Framework 2010
Introduction

The Science Standards of Learni@girriculum Frameworlamplifies theScience Standards of Learning for Virginia Public Schaals defines the content
knowledge, skills, and understandings that are measured by the Standards of Learning t8sten@@&urriculum Framewoptovides additional guidance to
school divisions and their teachers as they develop an instructionadpragpropriate for their students. It assists teachers as they plan their lessons by
identifying essential understandings and defining the essential content knowledge, skills, and processes studentstaeethis mgplemental framework
delineates imgreater specificity the minimum content that all teachers should teach and all students should learn.

School divisions should use tBeience Curriculum Framewosds a resource for developing sound curricular and instructional programs. This framework
should not limit the scope of instructional programs. Additional knowledge and skills that can enrich instruction andsehhardee nt s & under standin
content dentified in the Standards of Learning should be included as part of quality learning experiences.

The Curriculum Framework serves as a guide for Standards of Learning assessment development. Assessment items nmyldiababe shverbatim
reflection of the information presented in the Curriculum Framework. Students are expected to continue to apply knowledgdranu Staltglards of
Learning presented in previous grades as they build scientific expertise.

The Board of Education recognizestteahool divisions will adopt aiKL2 instructional sequence that best serves their students. The design of the Standards of
Learning assessment program, however, requires that all Virginia school divisions prepare students to demonstrate aattieestardards for elementary

and middle school by the time they complete the grade levels tested. The high schufed@mnde Standards of Learning tests, for which students may earn
verified units of credit, are administered in a locally determined sequenc

Each topic in thé&cience Standards of Learni@urriculum Framework is developed around the Standards of Leaftiedormat of the Curriculum
Framework facilitates teacher planning by identifying the key concepts, knowledge and skills that shineiliddies of instruction for each standard. The
Curriculum Framework is divided into two columns: Understanding the Stand&b}l @&sential Understandings (middle and high school); and Essential
Knowledge, Skills, and Processes. The purpose of eacmoatuexplained below.

Understanding the Standard-8
This section includes background information f or t hhestandaadddyendthecurtentcont ai n
grade level. This section may also contiggestions and resources that will help teachers plan instruction focusing on the standard.

Essential Understandings (middle and high school)
This section delineates the key concepts, ideas and scientific relationships that all students shouldegresstiate an understanding of the Standards of

Learning.

Essential Knowledge, Skills and Processed 2K

Each standard is expanded in the Essential Knowledge, Skills, and Processes\&iiat@ach student should know and be able to do in each istasda
outlined. This is not meant to be an exhaustive list nor a list that limits what is taught in the classroom. It is reahatkeybknowledge and skills that define
the standard.
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Grade Two
Science Strand

Scientific Investigation, Reasoning, and Logic

This strand represents a set of systematic inquiry skills that defines what a shaiddwill be able to
do when conducting activities and investigaticansd represents the student understanding of the na
ofscience The various skild/]l categories are desc
Introduction to theScience Staratds of Learningand the skills in science standard 2.1 represent me
specifically what a student should achieve during the course of instruction in the second grade. A
the grade levels, the skills in the first standards form a nearly continuarensef investigative skills
and an understanding of the nature of sciefpce+e-ase—note —Appendix, A
S-e-g-d-e-HAtiseerydmportant that the second grade classroom teacher be familiar with the skills
the sequence leading updtandard 2.1. For example in Kafid in 1.1 nonstandard units are used to
measure common objecEnd-in-1-1;-standard-and-nonstandard-units-are rsgchde two, 2.1
specifies metric and English units of measure. A segvade curriculum should enguthat skills from
preceding grades are continuously reinforced and develdpediso-impeortantto-note-that25-percen
ot+—Ft+ems—on—the t+third—and I+ th grade-SOL a
Investigation,-Reasoning;andlgi-—<¢co6- str and.
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Standard 2.1 Strand: Scientific Investigation, Reasoning, and Logic

2.1 The student will demonstrate an understanding of scientific reasoning, logic, and the nature of science by plasonidgetindy investigationg
in which
a) observations and predictions are made and questions are formed;
b) observations are differentiated from personal interpretation;
c) observations are repeated to ensure accuracy;
d) two or more characteristics or propies are used to classify items;
e) length, volume, mass, and temperature are measured in metric units and standard English units using the proper tools;
f) time is measured using the proper tools;
g) conditions that influence a change are identifiediafefences are made;
h) data are collected and recorded, and bar graphs are constructed using numbered axes;
i) data are analyzed, and unexpected or unusual quantitative data are recognized;
j) conclusions are drawn;
k) observations and data are commuradat
I) simple physical models are designed and constructed to clarify explanations and show relationships; and
m) current applications are used to reinforce science concepts.

Understanding-the-StandardOverview

The-skills-defined-inStandard 2.lareis intended tad-ef—i—n-e—t—-h-e—developirvestigatigeaahdenquisprmpeonenskills

and the understanding of the nature of sciexider all of the other secongrade standards. Standard 2.1 re@stadents to
continue developing a range of inguskills and achieve proficiency with those skills, atedelop and reinforce their
understanding of the nature of scieftéhe context of the concepts developgdhein second gradeStandard 2.1 does not

require a discrete unitbe taughton scientfic investigation and the nature of sciencédecause thanguiry—skills that make up

the standard should be incorporated in all the other second grade standards.is also intended that by developing these skills,
students will achieve greater understagdifi scientific inquiry and the nature of science as well as more fully grasp the eontent
related concepts.
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Standard 2.1 Strand: Scientific Investigation, Reasoning, and Logic

2.1 The student will demonstrate an understandingcantific reasoning, logic, and the nature of science by planning and conducting investig
in which
a) observations and predictions are made and questions are formed;
b) observations are differentiated from personal interpretation;
c) observationgre repeated to ensure accuracy;
d) two or more characteristics or properties are used to classify items;
e) length, volume, mass, and temperature are measured in metric units and standard English units using the proper tools;
f) time is measured using theoper tools;
g) conditions that influence a change are identified and inferences are made;
h) data are collected and recorded, and bar graphs are constructed using numbered axes;
i) data are analyzed, and unexpected or unusual quantitative detacgeized,;
j) conclusions are drawn;
k) observations and data are communicated;
[) simple physical models are designed and constructed to clarify explanations and show relationships; and
m) current applications are used to reinforce science concepts.

Overview-Understanding the Standard Essential Knowledge, Skills, and Processes
(Background Information for Instructor Use Only)
The-concepts-developed-in-this-standard-nclude-thefollowing: In order to meet this standard, it is expected that studbatdd-be-able-to

. . will
9 The nature of science refers to the foundational concepts that govern|] —

way scientists formulate explanations about the natural world. The 9 conduct simple experiments, make predictions, gather data from tho
nature of science includes the following concepts: experiments, repeat observations to improve accuracy, and draw

a) the natural world is understandable; conclusions.

b) science is based on eviuge, both observational and

experimental; Il
c) science is a blend of logic and innovation;
d) scientific ideas are durable yet subjectitamge as new data
are collected; 1 classify items, using two or more attributes such as size, shape, colg
e) science is a complex social endeavor; and texture, and weight.
f) scientists try to remain objective and engagesier review to

o 1 use centimeters, meters, liters, degrees Celsius, gramisi@grdams in
p .
help avoid bias measurement.

In grade two, an emphasis should be placed on concepts a, b, and e.

1 use inches, feet, yards, quarts, gallons, degrees Fahrenheit, ounces
9 Science assumes that the natural world is understandable. Scientific pounds in measurement.

inquiry can provide explanati on ) . o
krowledgethinking from justa knowledge ofacts to understanding f measure time using both digital and analog clocks.

Final Reviewi November 182010-- Virginia Board of Education Grade Twd Pages



Standard 2.1 Strand: Scientific Investigation, Reasoning, and Logic

2.1 The student will demonstrate an understandingcantific reasoning, logic, and the nature of science by planning and conducting investig
in which
a) observations and predictions are made and questions are formed;
b) observations are differentiated from personal interpretation;
c) observationare repeated to ensure accuracy;
d) two or more characteristics or properties are used to classify items;
e) length, volume, mass, and temperature are measured in metric units and standard English units using the proper tools;
f) time is measured using tpbeoper tools;
g) conditions that influence a change are identified and inferences are made;
h) data are collected and recorded, and bar graphs are constructed using numbered axes;
i) data are analyzed, and unexpected or unusual quantitative dedacgmeized;
j) conclusions are drawn;
k) observations and data are communicated;
I) simple physical models are designed and constructed to clarify explanations and show relationships; and
m) current applications are used to reinforce science concepts.

Overview-Understanding the Standard Essential Knowledge, Skills, and Processes
(Background Information for Instructor Use Only)
why-howthefacts are relevant to everyday life.

identify conditions that influence a change in an experiment.

M Science demands evidence. Scientists develop their ideas based on
evidence and they change their ideas when new evidence becomes
available or the olévidence is viewed in a different way.

9 construct and int@ret simple modeldd¢rexamplee.q, weathering and
erosion of land surfaceés 2.7).

1 analyze sets of objects, numerical data, or pictures, and create basiq

9 Science is a complex social endeavor. It is a complex social process, . ; o .
categories to organize the data (descriptive or numerical).

producing knowledge about the natural world. Scientific knowledge
represents the current consensus as to what is the best explgnation fl 1 judge which, if any, collected dataansmall set appear to be
phenomena in the natural world. This consensus does not arise unexpected or unusual.

automatically, since scientists with different backgrounds from all ove| . ) .
the world may interpret the same data differently. To build a consend fI construct and interpret picture and bar graphs with numbered axes
scientists communicate their findings to othdestists and attempt to depicting the distribution of data.

replicate one another6s finding g communicateobservationsand data.

professional scientists, it is essential for seegratie students to engage
in frequent discussions with peers about their understanding of their

investigations.
1 Inorder to communicate accurately, it is necessary to provide a clear

description of exactly what is observed. There is a difference betweer
what one can observe and what can be interpreted from an observati
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Standard 2.1 Strand: Scientific Investigation, Reasoning, and Logic

2.1 The student will demonstrate an understandingcantific reasoning, logic, and the nature of science by planning and conducting investig
in which
a) observations and predictions are made and questions are formed;
b) observations are differentiated from personal interpretation;
c) observationare repeated to ensure accuracy;
d) two or more characteristics or properties are used to classify items;
e) length, volume, mass, and temperature are measured in metric units and standard English units using the proper tools;
f) time is measured using tpbeoper tools;
g) conditions that influence a change are identified and inferences are made;
h) data are collected and recorded, and bar graphs are constructed using numbered axes;
i) data are analyzed, and unexpected or unusual quantitative dedacgmeized;
j) conclusions are drawn;
k) observations and data are communicated;
I) simple physical models are designed and constructed to clarify explanations and show relationships; and
m) current applications are used to reinforce science concepts.

Overview-Understanding the Standard Essential Knowledge, Skills, and Processes

(Background Information for Instructor Use Only)

An observation is what you actually see, fés$te, hear, or smell.

The more times an observation is repeated, the greater the chance o
ensuring the accuracy of the observation.

1 Itis easier to see how things are related if objects are classified
according to their common characteristics.

1 By constucting and studying simple models, it is sometimes easier to
understand how real things work.

1 Scientific investigations require standard measusdisblepropertools
(e.q., balance scale, thermometer, ruler, magnifying glasses)
organized collectioand reporting of data. The way the data are
displayed can make it easier to interpret important information.

1 When using any standard measurement scale, measure to the markg

increment and estimate one more decimal place. Scientists do not rg
their meaurements as this would be inaccurate.

__Students should communicate observations and data publicly.
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Grade Two
Science Strand

Force, Motion, and Energy

This strand focuses on student understanding of what force, motion, and energy are and how the
concepts are connected. The major topics developed in this strand include magnetism, types of r
simple and compound machines, and energy forms arsfdramations, especially electricity, sound,

and light. This strand includes science standards K.3, 1.2, 2.2, 3.2,4.2,4.3,5.2,5.3, 6.2, and 6.3
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Standard 2.2 Strand: Force, Motion, and Energy

2.2 The student will investigate and understand that natural and artificial magivetsertain characteristics and attract specific types of metalg
Key concepts include
a) magnetism, iron, magnetic/nonmagnetic, poles, attract/repel; and
b) important applications of magnetism.

Understanding-the-StandardOverview

This standard continues the focus on magnets. In K.3 students investigate and learn that magnets can be used to magse some thi
move without touching them by either attracting them or repelling them. 1th2.2tudy oimagnetsarerevisiteds expandeand
asstudents investigate and understand that magnets can be artificial or natural and have certain characteristics.dtthsintende
students will actively develognd utilizescientific investigation, reasoning, and logic skills (2.1) in the comtietkte key concepts
presented in this standard.
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Standard 2.2

Strand: Force, Motion, and Energy

2.2

The student will investigate and understand that natural and artificial magnets have certain characteristics and ifittraqtespefimetals.

Key concepts include

a) magnetism, iron, magnetic/nonmagnetic, poles, attract/repel; and

b) important applications of magnetism.

Overview-Understanding the Standard

(Background Information for Instructor Use Only)

Essential Knowledge, Skillsand Processes

The-concepts-developed-in-this-standard-nclude-the-following:

il

Magnets have a north and a south pole.

Unlike magnetic poles attrg@nd like poles repel’he north pole of
one magnet attracts the south pole of a second magnet, whilerthe
pole of one magnet repels the other magnet's north pole.

A magnet creates an invisible area of magnetism all around it called 4
magnetic field

The northpeleendof a magnet compasslwayspoints roughly toward
Earth's North Pole andee-versathe south end of the compass needle

al ways points t owahatdisbdeausetEarth isselfS g
contains magnetic materials and behaves like a gigantic magnet.

When a magnetized metal, such as a compass needle, is allowed to
swing freely, it disphys the interesting property of aligning with the
Earthds magnetic fields.

A magnet is strongest at its poles.

The farther away the magnetic poles are from each other, the weake
magnetic force.

If you cut a bar magnet in half, you get two new, smallagnets, each
with its own north and south pole.

Magnets can attract objects made of jimnickel,_or cobalt

Magnets can be artificially made from special metals or can occur
naturally. Naturally occurring magnets are composed of a mineral cal
magretite {or lodestong

Magnets have important applications and uses in everyday life.

In order to meet this standard, it is expected that studbatdd-be-able-to
will

1 identify the north and south magnetic poles of magnets.

1 use magnetic compassedgtermine the directions of north and sout
poles.

1 predict which materials will be attracted to magnets, test the
predictions, and create a chart that shows the results, classifying
materials as to whether they are attracted to magnets or not.

1 conduct annvestigation to determine how the different poles of
magnets react to the poles of other magnets.

1 identify important applications of magnets in everyday life:
- refrigerator magnets and chalkboard letters
- toys
- door latches
- paper clip holders
- computers
- motors
- credit card magnetic strips.

I compare natural magnets (lodestone or magnetite) and artificial
magnets.

1 create a new application for using a magnet.
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Grade Two
Science Strand

Matter

This strand focuses on the description, physical properties, and basic structure of matter. The me
topics developed in this strand include concepts related to the basic description of sljesfthases
of matter (solids, liquids, and gagesspedclly water), phase changes, mass and volume, and the

structure of classification of matter. This strand includes science standards K.4, K.5, 1.3, 2.3, 3.3
6.4, 6.5, and 6.6.
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Standard 2.3 Strand: Matter

2.3 The student will investigate and understand bpmiperties of solids, liquids, and gases. Key concepts include
a) identification of distinguishing characteristics of solids, liquids, and gases;
b) measurement of the mass and volume of solids and liquids; and
¢) changes in phases of matter with the addibr removal of energy.

Understanding-the-StandardOverview

This standard continues to focus on matter. In 2.3 students build upon the knowledge introduced in K.4 and 1.3. In&.4 physic
properties of matter are investigated and the properties of water are observed and tested. In 1.3 students investigatenhow co
materials interact with water. In 2.3 students investigate, by conducting simple experiments, the properties of sdfidanliqui
gases. It is intended that students will actively devalug utilizescientific investigation, reasoning, and logic sk{R.1) in the

context of the key concepts presented in this standard.
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Standard 2.3 Strand: Matter

2.3 The student will investigate and understand basic properties of solids, liquids, and gases. Key concepts include
a) identificationof distinguishing characteristics of solids, liquids, and gases;
b) measurement of the mass and volume of solids and liquids; and
¢) changes in phases of matter with the addition or removal of energy.

Overview-Understanding the Standard Essential Knowledge, Skills, and Processes
(Background Infamation for Instructor Use Only)
The-concepts-developed-in-this-standard-nclude-the-following: In order to meet this standard, it is expected that studbatdd-be-able-to
will.

All eemmeonsubstances are made of matter.

. . classify materials as to whether they are liquids, solids, or gases.
Matter is anything that has mass and takes up space. 1 bt y g g

9 describe and identify examples of condensation, evaporation, melti
andfreezing of water.

Liquids have a definite volume and take the shape of the container. 1 measure the mass of solids and the volume of liquids in metric and

Gases will completely fill any closed container (take the shape of its standard English units.
container) and assume the volume of its container. (e.g., Helium gas q
into a balloon takes thghape of the balloon because the balloon defing
its shape.)

1
1
1 Solids have a defineshape and volume.
1
1

examine and describe the transformation of matter fronstate
phaseo another, i.e., solid water (ice) to liquid (water) to gas (stean

condct an investigation to observe the condensation of water.

1 Mass is a measure of the amount of matter.

Weiaht is th fth itational oull biect 1 designand conducan investigation to determine basic factors that
1 eight is the measure of the gravitational pull on an object. affect the evaporation of water.
T Volume is the measure of the amount of space occupied by matter. 1 identify thephases of water and thises of water iits various phases
f  Matter most commonly ocesiin threestatephasessolids, liquids, and in the home and at schioo

gases.
1 Matter can change from ostatephaseto another.

When matter changes from osiatephaseto another, these changes are
referred to as physical changes.

f__Changes from solid to liquid to gas requaesaithe addition oenergy.
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Grade Two
Science Strand

Life Processes

This strand focuses on the life processes of plants and animals and the specific needs of each. T
topics developed in the strand include basic needs and life processes of organisms, their physica
characteristics, orderly changes in life cycledyaworal and physical adaptations, and survival and
perpetuation of species. This strand includes science standardé K.5.4, 1.5, 2.4, 3.4, and 4.4.
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Standard 2.4 Strand: Life Processes

2.4 The student will investigate and understand that plants and animals uadsrges of orderly changes as they mature and grow. Key concq
include
a) animal life cycles; and
b) plant life cycles.

Understanding-the-StandardOverview

In 2.4 students investigate and understand that plants and animals undergo change throughout their lives. This conpept builds
K.6 in which students learn about classifying things as living and nonliling.7 i which-students learn about the baseeds

and life processes of animalsnd-In 1.4,in~whichthey learn that plants have life negalsdfunctional partsand can be classified
according to certain characteristics. It is intended that students will actively dewelatilizescientific nvestigation, reasoning,

and logic skills (2.1) in the context of the key concepts presented in this standard.
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Standard 2.4

Strand: Life Processes

2.4

The student will investigate and understand that plants and animals undergo & sededyochanges as they mature and grow. Key concef

include
a) animal life cycles; and
b) plant life cycles.

Overview-Understanding the Standard

(Background Information for Instructor Use Only)

Essential Knowledge, Skills, and Processes

The-conceptdevelopedinthis-standard-include-the-following:

f

Throughout their lives, plants and animals undergo a series of orderly
and identifiable changes.

Changes itiving-thingsorganismsver time occur in cycles and differ
among the various plants and animals

Some animals, such agealworms, pill bugdrogs and butterfliesgo
through distinct stages as they mature to adults. Other animals, such
crickets, praying mantis, gray squirrels, and wididked deer, resemble
their parents from birth to maturignd do not have distinct stages.

White-tailed deer are the largest herbivores in Virginia. They are four]
in all areas of Virginia including forests, open fields, mountain tops,

coastal islands, and in cities and towns. Their diet consists of grasse
leaves, nuts, fruit s-taileddeet haledawg i

predators. Predation in Virginia is mainly in the form of harassment b
dogs. Fawns may be taken by bobcat. Mortality factors include huntin
motor vehicles, poaching, depredationgsiofences, cripples, and trains

respectively.

Newborn whitetailed deer are called fawns. They become yearlings g
14 to 18 months of age. As adults, males are called bucks and femal
are called does. Whiriled deer are tan or reddish brown in the
summer and grayish brown in the winter. The underside and throat af
white, and the tail is brown above and white below.

| ed

Awhite-t a i deerb6s |l ifespan aver

Of the more than 200,000 kinds of vascular plants in the world today
over 95 percet flower at some time in their lives. The b&sbwn

flowers are bright and colorful but others, like those of grasses, are si

In order to meet this standard, it is expected that studbatdd-be-able-to

will

f

describe changes in the life cyclessfrog-anda butterflyand a white
tailed deer

o fry

compare and contrast life cyclesssfrog-aneh butterflyand a white
tailed deer

identify the stages in the life cycle of a flowering plant.

construct and interpret models/diagrams of animal and plant life
cycles.
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Standard 2.4 Strand: Life Processes

2.4 The student will investigate and understand that plants and animals undergo & sededyochanges as they mature and grow. Key concef
include
a) animal life cycles; and
b) plant life cycles.

Overview-Understanding the Standard Essential Knowledge, Skills, and Processes
(Background Information for Instructor Use Only)
and inconspicuous.

I The basic stages in the life cycle of flowering plants include: seeds,
germination of the seed, growthtbe stem and roots, growth of leaves,
growth of flowers, fertilization (pollination) of the flowers, production
of fruit/new seeds, and death.

1 j j j j tion

oi-theflowerto-the-developmentol-theit
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Grade Two
ScienceStrand

Living Systems

This strand begins in second grade and builds from basic to more complex understandings of a s
both at the ecosystem level and at the level of the cell. The concept of kingdoms ahlivgsg
organismsand a general classifying of organisms are also presented. The other major topics deve
the strand include the types of relationships among organisms in a food chain, different types of
environments and the organisms they support, and the reldpdretween organisms and their
nonliving environment. This strand includes science standards 2.5, 3.5, 3.6, 4.5, 5.5, and 6.7.
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Standard 2.5 Strand: Living Systems

2.5 The student will investigate and understand that living things are part of a system. Key cioctggss
a) living organisms are interdependent with their living and nonliving surroundings;
b) an ani mal és habitat includes adequate food, water, shelte

¢) habitats change over time due to many influences; and
d) fossils providanformation about living systems that were on Earth years ago.

Understanding-the-StandardOverview

In K.6 students are introduced to the concept of living and nonliving. Students are introduced to living systems in 2.5 and
investigate and understand thiging thingsorganismsnteract with other livinghingsorganismsand their surroundings. The
formal word system is introduced in this standard. The expectation is that students understand the concept in terms of the
interactions between living and nonliving things. It is intended that students will actively dawnelotilize scientific investigation,
reasoning, and logic skills (2.1) in the context of the key concepts presented in this standard.
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Standard 2.5

Strand: Living Systems

2.5

The student will investigate and understand that living thingpanteof a system. Key concepts include
living organisms are interdependent with their living and nonliving surroundings;
udes

a)
b) an ani mal é6s habitat i ncl
¢) habitats change over time due to many infee=n and

d) fossils provide information about living systems that were on Earth years ago.

adequate food, water, shelte

Overview-Understanding the Standard

(Background Information for Instructor Use Only)

Essential Knowledge, Skills, and Processes

Living thingsorganismsare dependent on other livitigirgsorganisms
and their nonliving surroundings for survival.

All of the interactions between and among livihghgsorganismsand
their nonliving surroundings are referred to as a system.

Shelter may be living (coral, tree) or nonliving (caves, houses).

In order to meet this standartljd expected that studergsould-be-able-to

will
f
f

The habitat of an animal includes adequate food, water, shelter or coy 1

and space. If any of the basic elements of an afiimal habi t at
the animal 6s survi val i s threat
area.

The habitats of livinghirgsorganismssuch as forests, grasslands,
rivers, and streams, change due to mamyan or naturdhfluences
(e.q., forest firg, hurricanes, and droughtsjabitats change from
season to season.

Fossils found provide scientists with information about plants and
animals that lived on Earth many years ago. (e.g., The rise and fall o
sea level is recorded in the richly fossilifare  r oc ks of V
coastal plain. An abundance of marine fossilgssil clams, snails,

sand doll ar s, s harikégsn tbhee tf lb,u nadn
coastal plains.)
Virgini ad £€hesapeatengeffersonius d ldrge extinct

species of scallop that dates to approximately 4.5 million years ago. |
was the first fossil ever described in North America and is named aftg
Thomas Jefferson, one of our founding fathers, and an amateur
paleontologist.

classify objects as to whether they are living or nonliving.

describe the basic components of an animal habitat (food, water,
shelter or cover, and space).

assify the

desecri+bethe—nontiving—compone
meluding-water-spacerand-sheller—{Sheltermay-be-living or

construct and interpret simple models of different kinds of habitats,
including a forest and a stm.

c | par t s ngdrnoalimingani ma

predict and describe seasonal changes in habitat and their effects d
plants and animals, for example, how trees change through the sed
and how animals respond to changes in the seasons.

describe how animals are dependent on their surroundings, for
example, how squirrels and other animals are affected by the loss @
forest habitat.

describe how scientists use the study of fossils to show past
weather/climate conditiorend environmental characteristics
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Grade Two
Science Strand

Interrelationships in Earth/Space Systems

This strand focuses on student understanding of how Earth systems are connected and how the
interacts with other members of the solar system. The topics developed include shadows; relatior
between thesun and the Earth; weather types, patterns, and instruments; properties of soil;
characteristics of the ocean environment; and organization of the solar system. This strand incluc
science standard&7K.8, 1.6, 2.6, 3.7, 4.6, 5.6, and 6.8.
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Standard 2.6 Strand: Interrelationships in Earth/Space Systems

2.6 The student will investigate and understand basic types, changes, and patterns of weather. Key concepts include
a) identification of common storms and other weather phenomena;
b) the uses and importance of measuring, recording, aexpmeting weather data; and
c) the uses and importance of tracking weather data over time.

Understanding-the-StandardOverview

In K-8-K.9 students conduct weather observatigasd Hn 1.6 and 1.7 students are introduced to the concept that the sun is the
source oheatenergyandlightenergyfor the Earth, antb-the-waygdhatheatenergytightt h e  @energyarsl precipitation affect
people and other living things. In 2.6 studeimvestigate and understand types of weather and weather patterns and measure and
recordcurrentweather dateStudents also explore the uses of tracking weather data ovetttimetended that students will

actively develomand utilizescientific investigation, reasoning, and logic skills (2.1) in the context of the key concepts presented in
this standard.
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Standard 2.6

Strand: Interrelationships in Earth/Space Systems

2.6

The student will investigate and understand basic tyges)ges, and patterns of weather. Key concepts include
identification of common storms and other weather phenomena;
b) the uses and importance of measuring, recording, and interpreting weather data; and

a)

c) the uses and importance of tracking weattaa over time.

Overview-Understanding the Standard

(Background Information for Instructor Use Only)

Essential Knowledge, Skills, and Processes

The-concepts-developed-in-this-standard-nclude-the-following:

The Earthds weat her dayntemdayges con

Changes in the weather are characterized by daily differences in wing
temperature, and precipitation.

Precipitation occurs when water, previously evaporated, condenses d@
of the air and changesateits phasdrom a gas to a liquid (rain) @o a
solid (snow or sleet).

Extremes in the weather, such as too little or too much precipitation, (
result in droughts or floods.

Storms have powerful winds, which may be accompanied by rain, sng
or other kinds of precipitation.

Weather dat#és-arecollected and recorded using instruments. This
information is very useful for predicting weather and determining
weather patterns.

Weather influences human activity.

Scientists collect weather data over time to study trends and patterns
These trends andagierns help them to make future weather prediction

In order to meet this standard, it is expected that studbatdd-be-able-to
will

f
f

observe and describe seasonal weather patterns and local variatior]

observe and record daily weather conditions, sschunny, cloudy,
windy, rainy, or snowy.

record and interpret daily temperature, using a graph with numbere
axes.

measure and record weather data, using weather instruments,
including a thermometer, rain gauge, and weather vane (standard
English and meic measures).

describe weather in terms of temperature, wind, and precipitation.

observe and describe precipitation in terms of evaporation and
condensation of water.

observe and describe types of precipitation, including rain, snow, af
ice (sleet and hiy

describe how tracking weather data over time helps scientists make
future weather predictions.

evaluate the influence of daily weather conditions on personal
activities and dress.

identify common types of storms. Examples include hurricanes,
tornadoesblizzards, and thunderstorms.

compare and contrast droughts and floods.
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Grade Two
Science Strand

Earth Patterns, Cycles, and Change

This strand focuses on student understanding of patterns in nature, natural cycles, and changes
occur both quickly and slowly over time. An important idea represented in this strand is the relatic
among Earth patterns, cycles, and change anddffects on living things. The topics developed
include noting and measuring changes, weather and seasonal changes, the water cycle, cycles il
Earthmoonsun systempur solarsysterand change in the Earthoés
includes sience standards8:-K.9, K.10,1.7, 2.7, 3.8, 3.9, 4.4.8,and 5.7.
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Standard 2.7 Strand: Earth Patterns, Cycles, and Change

2.7 The student will investigate and understand that weather and seasonal changes affect plants, animals, and their slegwuiogpts
include
a) effectsof weather and seasonal changes on the growth and behavior of living things; and
b) weathering and erosion of land surfaces.

Understanding-the-StandardOverview

Students are introduced to the concepts of patterns, cycles, and change in skaBda@iandk-9-K.10. These concepts include,

in K-8-K.9, weather observations, shapes and forms of common natural objects (seeds, cones, arahtb@viesd) and plant
growth-and-heme-and-schoolroutine9-K.10 introduces concepts that include natural and humadethingsobjectsthat change

over time, either fast or slow, and that change can be measured. In 1.7 students investigate and understand thebetat@mship
seasonal change and weather. Importantepts include how plants, animals, and people respond to changes in light, temperature,
and precipitation. In 2.7 the students investigate and understand that weather and seasons affect plants, animals, and their
surroundings. The effects of weather @edsonal changes on weathering and erosion of the land surface are included in 2.7. It is
intended that students will actively develapd utilizescientific investigation, reasoning, and logic skills (2.1) in the context of the
key concepts presentedthis standard.
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Standard 2.7

Strand: Earth Patterns, Cycles, and Change

2.7

The student will investigate and understand that weather and seasonal changes affect plants, animals, and their segwwliogpts

include

a) effects ofweather and seasonal changes on the growth and behavior of living things; and

b) weathering and erosion of land surfaces.

Overview-Understanding the Standard

(Background Information for Instructor Use Only)

Essential Knowledge, Skills, and Processes

f

il

Theconcepts-developed-in-this-standard-neclude-thefollowing:

Living thingsorganismsespond to weather and seasonal changes. Th
can be reflected in changes in growth and behavior.

AdverseConditions of weather may slow the growth and development
of plants and animalglermaney) whereas optimal weather conditions
may accelerate the growth and development of plants and animals.

Dormancy is a state of reduced metabolic activity adopted by many
organisms (both plants and animals) under conditions of environment
stress or when such stressful conditions are likely to appear, such as
winter.

Many trees produce new leaves in the spring and lose them in the fal
due to seasonal changes in temgture and light.

The outward coloration and coloration patterns of many animals are
similar in appearance to the plants in the places in which they live. TH
similarity to background is referred to as camouflage, and it enables
animals to hide and avottose that may eat or harm them.

Some animalge.g., geese, monarch butterflies, tundra swarigjate

travel from one place to another and back again (migraitiosgarch of
a new temporary habitat because of climate, availability of food, seas|
of theyear, or reproductian

Some animals (e.g., groundhogs, black beargp into a deep sleep
(hibernation) due to seasonal changdgbernation is a condition of

biological rest or inactivity where growth, development, and metabolig
processes slow down.

Some-animals{geese,monarch-butterflies) Some-animals-(bears,

In order to meet this standard, it is expected that studbatdd-be-able-to

will

f

identify growth and behavioral responses of plants and animals to
weather and seasonal changes. Examples of responses that are
adaptive include migration, hibernati@mamouflageand dormancy.

identify animals that migrate, hiberear show other changes
throughout the seasons or in the presence of adverse environments
conditions.

evaluate the useful of

example, coloration patterisof frogs).

ness cam

compare and contrast the responses of pland animals to weather
and seasonal changes.

model the effects of weathering and erosion on the land surface.
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Standard 2.7

Strand: Earth Patterns, Cycles, and Change

2.7

The student will investigate and understand that weather and seasonal changes affect plants, animals, and their segwwiogpts

include

a) effects ofweather and seasonal changes on the growth and behavior of living things; and

b) weathering and erosion of land surfaces.

Ovepview-Understanding the Standard

(Background Information for Instructor Use Only)

Essential Knowledge, Skills, and Processes

groundhogs)-hibernate.

Some animals undergo physical changeg.(thickening of dog fur in
the winter and shedding in the summer) from season to season.

Land surfaces are subject to tigents of weathering and erosion. Land
surfaces that are not covered with or protected by plants are more lik
to be subject to the loss of soil by wind and water.

Weathering is the breaking down of roclhich usually happens over
long periods of time

Erosion is the process by which the products of weathering are move
from one place to anotheErosion may happen quickly (e.g., during a
flood or a hurricane) or over a long period of time.
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Grade Two
Science Strand

Earth Resources

This strand focuses on student understanding of the role of resources in the natural world and ho
people can utilize those resources in a sustainable way. An important idea represented in this str
the concept of management of resource use. Thiadegdih basic ideas of conservation and proceec
to more abstract consideration of costs and benefits. The topics developed include conservation

materials, soil and plants as resources, en
impacts the environment. This strand includes science stankskg4<.11, 1.8, 2.8, 3.10, 3.1%:84.9,
and 6.9.
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Standard 2.8 Strand: Earth Resources

2.8 The student will investigate and understand that plants produce oxygen and food, are a source of useful prgutagtdedrehefits in nature.
Key concepts include
a) important plant products are identified and classified;
b) the availability of plant products affects the development of a geographic area;
c) plants provide oxygen, homes, and food for many animals; and
d) plants can help reduce erosion.

Understanding-the-StandardOverview

In K-20-K.11 students investigate and understand that materials can be used, recycled, and conserved, while in 1.8 students
investigate and understand that natural resources, which are identified as plants, animals, water, air, land, mirisyalsdfeods

are Imited. In 2.8 students investigate and understand that plants produce oxygen and food, are a source of useful products, and
provide benefits in nature. It is intended that students will actively deesldptilizescientific investigation, reasoning, alugjic

skills (2.1) in the context of the key concepts presented in this standard.
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Standard 2.8

Strand: Earth Resources

2.8

The student will investigate and understand that plants produce oxygen and food, are a source of useful pdquhesisleabenefits in nature.

Key concepts include
a) important plant products are identified and classified;

b) the availability of plant products affects the development of a geographic area;

c) plants provide oxygen, homes, and food for many aniraals;

d) plants can help reduce erosion.

Ovepview-Understanding the Standard

(Background Information for Instructor Use Only)

Essential Knowledge, Skills, and Processes

1

The-concepts-developed-in-this-standard-mnclude-the-following:

Plants provide many useful products and materials, which benefit hun
beings as well as other livinginrgsorganisms

Plant products include such essentials as oxygen and food, as well a
materials useful for clothing and shelter.

Plants may grow webnly-in certain geographic areas, thus enabling th
production of plant products that allow humans to livasawvell-as-to
anddevelopthrive inthose areas.

Some exampl of pl ants that
include:

- Coastal Plains (Tidester): peanuts, cotton, soybeans;

- Piedmont: apples, tobacco, cabbage;

- Blue Ridge Mountains: evergreens, apples, corn;

- Valleys and Ridges: evergreens, apples, corn; and

- Appalachian Plateau: tobacco.

es gr

Plants provide homes and fosdurcedor many animals.
Plantsare-alseareimportantagentsn the prevention of soil erosion.

Products from plants include, but are not limited to, cinnamon from th
bark of trees; fiber from reeds, grasses and tessfcotton from a

cotton plant; Sspices eemefrom various plant parslumbersemes

from wood; rubbereemesfrom rubber treesand medicines (e.qg., aloe
vera from the aloe plant, quinine from the bark of Cinchona trees four

in South America to treat malaria).

In order to meet this standaiitlis expected that studergsould-be-able-to
will

f
f

comprehendinderstandhat plants produce oxygen and food.

classify and identify the sources and uses of plant products, such a
fiber, cotton, oil, spices, lumber, rubber, medicines, and paper.

descrile how the availability of certain plant products in a geographi
area would affect the development of that area.

describe plant products grown in Virginia that are useful to people,
including wood, fruits, and vegetables. List and classify plant produ
(e.q., peanuts, cotton, soybeans, apples, evergreens)

compare and contrast different ways animals use plants as homes
shelters.

construct and interpret a chart illustrating the plant foods consumed
different animals.

construct and interpret a mddkat demonstrates how plangsevent
reducesoil erosion.
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Virginia Science Standards of LearninGurriculum Framework 2010
Introduction

The Sience Standards of Learni@urriculum Frameworlamplifies theScience Standards of Learning for Virginia Public Schaals defines the content
knowledge, skills, and understandings that are measured by the Standards of Learning t8sten@&@urriculum Frameworlprovides additional guidance to
school divisions and their teachers as they develop an instructional program appropriate for their students. It assisés tib@ghplan their lessons by

identifying essential understandings andmlafy the essential content knowledge, skills, and processes students need to master. This supplemental framework
delineates in greater specificity the minimum content that all teachers should teach and all students should learn.

School divisions shouldse theScience Curriculum Framewosds a resource for developing sound curricular and instructional programs. This framework
should not limit the scope of instructional programs. Additional knowledge and skills that can enrich instruction andstudeances 6 under st andi ng o
content identified in the Standards of Learning should be included as part of quality learning experiences.

The Curriculum Framework serves as a quide for Standards of Learning assessment development. Assessment itent shayldaiatrbe a verbatim
reflection of the information presented in the Curriculum Framework. Students are expected to continue to apply knad&illggdram Standards of
Learning presented in previous grades as they build scientific expertise.

The Board of Education recognizes that school divisions will adoptl2 kstructional sequence that best serves their students. The design of the Standards of
Learning assessment program, however, requires that all Virginia school divisions prepare siudmbnstrate achievement of the standards for elementary
and middle school by the time they complete the grade levels tested. The high schufed@mnde Standards of Learning tests, for which students may earn
verified units of credit, are adminiseal in a locally determined sequence.

Each topic in thé&cience Standards of Learni@urriculum Framework is developed around the Standards of Leaftiedormat of the Curriculum
Framework facilitates teacher planning by identifying the key condemtsvledge and skills that should be the focus of instruction for each standard. The
Curriculum Framework is divided into two columns: Understanding the Stand&b}l @&sential Understandings (middle and high school); and Essential
Knowledge, Skills, anérocesses. The purpose of each column is explained below.

Understanding the Standard-8
This section includes background information f or t hhestandaadddyendthecurtentcont ai n
grade evel. This section may also contain suggestions and resources that will help teachers plan instruction focusing ondthe standa

Essential Understandings (middle and high school)
This section delineates the key concepts, ideas and scientific relationships that all students should grasp to demmudsrsteraiing of the Standards of

Learning.

Essential Knowledge, Skills and Processed 2K

Each standard is expanded in thedfgial Knowledge, Skills, and Processes colwivinat each student should know and be able to do in each standard is
outlined. This is not meant to be an exhaustive list nor a list that limits what is taught in the classroom. It is mahptkeybknovedge and skills that define
the standard.
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Grade Three
Science Strand

Scientific Investigation, Reasoning, and Logic

This strand represents a set of systematic inquiry skills that defines what a shaiddwill be able to
do when conducting activities and investigaticansd represents the student understanding of the na
of scienceThe various skill categoriesee descri bed in the Al nvest
Introduction to theScience Standards of Learnjrand the skills in science standard 3.1 represent me
specifically what a student should be able to do as a result of science experi¢hicdgiade. Across
the grade | evels, the skills in the fAScient
continuous sequence of mvestlgatlve skdltel an understanding of the nature of sciefitlease-note

B inpostantctheat. thie Tlassroom teacher understar
how the skills in standard 3.1 are a key part of this sequence (i.e., K.1,K.2,1.1,2.1, 3.1, 4.1, 5.1,
6.1). The thirdgrade curriculum should ensure that skills from prmgagrades are contlnuously
reinforced and developel- i
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Standard 3.1 Strand: Scientific Investigation, Reasoning, and Logic

3.1

The student will demonstrate an understanding of scientific reasoning, logic, and the nature of science by planningcting tomdtigations
in which

a) observations are made and are repeated to ensure accuracy;,

b) predictions are formulated using a variety of sources of information;

c) objects with similar characteristics or properties are classified into at least two sets and two subsets;

d) naural events are sequenced chronologically;

e) length, volume, mass, and temperature are estimated and measured in metric and standard English units using propecttoinjaes)d
f) time is measured to the nearest minute using proper tools and teedniq

g) questions are developed to formulate hypotheses;

h) data are gathered, charted, graphed, and analyzed;

i) unexpected or unusual quantitative data are recognized;

j) inferences are made and conclusions are drawn;

k) data are communicated;

I) modelsare designed and built; and

m) current applications are used to reinforce science concepts.

Understanding-the-StandardOverview

The skills defined in standard 3. 1 ardithe undenstarddingoétde natwectneef i ne t
offor all of the other thiregrade standards (3.2.11). The intent of standard 3.1 is that students will continue to develop a range of
inquiry skills and achieve proficiency with those skills in the context of the concepts developed at tip@tigrand continue to

strengthen their understanding of the components of the nature of sS8taward 3.1 does not require a discrete unibe

taught on scientific investigationand the nature of sciencdecause thenguiry—skills that make up thestandard should be

incorporated in all the other third -grade standards.For example, it is not expected that teachers should develop a separate unit

on the metric system, but that they should integrate metric measurement into the teaching of theerdstdftade standards. It

is also intended that by developing these skills, students will achieve greater understanding of scientific inquiryatune thie n

science as well as more fully grasp the conteldted concepts.
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Standard 3.1 Strand: Scientific Investigation, Reasoning, and Logic

3.1 The student will demonstrate an understanding of scientific reasoning, logic, and the nature of science by planningcting tomdtigations
in which
a) observations are made and egpeated to ensure accuracy;
b) predictions are formulated using a variety of sources of information;
c) objects with similar characteristics or properties are classified into at least two sets and two subsets;
d) natural events are sequenced chronoldigica
e) length, volume, mass, and temperature are estimated and measured in metric and standard English units using propecttoinjaes)d
f) time is measured to the nearest minute using proper tools and techniques;
g) questions are developedftrmulate hypotheses;
h) data are gathered, charted, graphed, and analyzed;
i) unexpected or unusual quantitative data are recognized;
j) inferences are made and conclusions are drawn;
k) data are communicated;
I) models are designed and built; and
m) current applications are used to reinforce science concepts.

Overview-Understanding the Standard Essential Knowledge, Skills, and Processes
(Background Information for Instructor Use Only)
The-concepts-developed-in-this-standard-include-thefollowing: In order to meet this standard, it is expected that studbatdd-be-able-to

. . will
 The nature of science refers to the foundational concepts that governy —

way scientists formulate explanations about the natural world. The  make and communicate careful observations.
nature of science includes the following concepts:
a) the natural world is understandable;

demonstrate that observations should be repeated to ensure accur

b) science is based on eviu®, both observational and f classify objects into at least two major sets and subsets based on
experimental; similar characteristics, such as predator/prey anbivne, carnivore,
c) science is a blend of logic and innovation; and omnivore.
d) scientific ideas are durable yet subject to change as new dat
are collected 1 sequence natural events chronologicgBxample:3-93.838 plant
e) science is a complex social endeavor; and and animal life cycles, phases of the moon, the water cycle, and tid
f) scientists try to remain objective and engageser review to change)
help avoid bias. 1 measure length to the nearest centimeter, mass to the nearest grar
In grade three, an emphasis should be placed on concepts a, b, ¢, ar volumeto the nearest milliliter, temperature to the nearest degree
1 Science assumes that the natural world is understandable. Scientific] Celsius, and time to the nearest minute, using the appropriate

inquiry can provide explanati on Instrument.

knewledgethinking from justa knowledge ofacts to understanding 1 develop hypotheses from simple questions. These questions shoul
why-howthefacts are relevant to everyday life. related to the concepts in the thiythde standard$lypotheses should
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Standard 3.1

Strand: Scientific Investigation, Reasoning, and Logic

3.1 The student will demonstrate an understanding of scientific reasoning, logic, and the nature of science by planningcting tomdtigations
in which
a) observations are made and egpeated to ensure accuracy;
b) predictions are formulated using a variety of sources of information;
c) objects with similar characteristics or properties are classified into at least two sets and two subsets;
d) natural events are sequenced chronoldigica
e) length, volume, mass, and temperature are estimated and measured in metric and standard English units using propecttoinjaes)d
f) time is measured to the nearest minute using proper tools and techniques;
g) questions are developedftrmulate hypotheses;
h) data are gathered, charted, graphed, and analyzed;
i) unexpected or unusual quantitative data are recognized;
j) inferences are made and conclusions are drawn;
k) data are communicated;
I)  models are designed and built; and
m) current applications are used to reinforce science concepts.
Overview-Understanding the Standard Essential Knowledge, Skills, and Processes
(Background Information for Instructor Use Only)
: . I - be stated in terms such as: #l
Il Sc_|ence demands evidence. S_c_|ent|sts develop the_|r ideas based on the physical properties of the object and its smaller pieces will rema
evidence and they change their ideas when new evidence becomes the same. o

available or the olévidence is viewed in a different way.

Science uses both logic and innovation. Innovation has always been
important part of science. Scientists draw upon their creativity to
visualize how nature works, using analogies, metaphors, and
mathematics.

Science is a complex social activity. It is a complex social process fo
producing knowledge about the natural world. Scientific knowledge
represents the current consensus as to what is the best explanation f
phenomena in the natural world. This corssendoes not arise
automatically, since scientists with different backgrounds from all ove
the world may interpret the same data differently. To build a consens
scientists communicate their findings to other scientists and attempt
replicate onearitoh er 6 s f i ndi ngs. I n ord
professional scientists, it is essential for thgrdde students to engage
in frequent discussions with peers about their understanding of their
investigations.

analyze data that have been gathered and organized.

communicate results ofwestigations by displaying data in the form
of tables, charts, and graphs. Students will construct bar and pictur
graphs and line plots to display dafaxample: 3. comparison of
types of soil and their effect on plant growth)

communicate anunexpected or unusual quantitative data that are
noted.

make and communicate predictions about the outcomes of
investigations.

design and build a model to show experimental results.
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Standard 3.1

Strand: Scientific Investigation, Reasoning, and Logic

3.1

The student will demonstrate an understanding of scientific reasoning, logic, and the nature of science by planningcting tomdtigations

in which

a) observations are made and egpeated to ensure accuracy;
b) predictions are formulated using a variety of sources of information;
c) objects with similar characteristics or properties are classified into at least two sets and two subsets;

d) natural events are sequenced chronoldigica

e) length, volume, mass, and temperature are estimated and measured in metric and standard English units using propecttoinjaes)d
f) time is measured to the nearest minute using proper tools and techniques;

g) questions are developedftrmulate hypotheses;

h) data are gathered, charted, graphed, and analyzed;

i) unexpected or unusual quantitative data are recognized;
j) inferences are made and conclusions are drawn;

k) data are communicated;

I)  models are designed and built; and

m) current applications are used to reinforce science concepts.

Ovepview-Understanding the Standard

(Background Information for Instructor Use Only)

Essential Knowledge, Skills, and Processes

Questions frequently arise from observatidigpotheses can be
developed from those questions. Data gathered from an investigatiory

may support a hypothesié hypothesis is a statement written in a
manner that describes the cause and effect relationship between the

independent and dependent varighitean experimentAt the third
grade level, a method for helping students understand how to develo

hypothesis is to have them buil
added to ice, then the ice will melt.).

Complete observations are made usihgfahe senses. Simple
instruments can help extend the serfees, magnifying glass enhances
the vision of an item)

Predictions are statements of what is expected to happen in the futur
based on past experiences and observations.

In order for data fsm an investigation to be most useful, it must be
organized so that it can be examined more easily.

Charts and graphs are powerful tools for reporting and organizing daf

It is sometimes useful to organize objects according to similarities an
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Standard 3.1 Strand: Scientific Investigation, Reasoning, and Logic

3.1 The student will demonstrate an understanding of scientific reasoning, logic, and the nature of science by planningcting tomdtigations
in which
a) observations are made and egpeated to ensure accuracy;
b) predictions are formulated using a variety of sources of information;
c) objects with similar characteristics or properties are classified into at least two sets and two subsets;
d) natural events are sequenced chronoldigica
e) length, volume, mass, and temperature are estimated and measured in metric and standard English units using propecttoinjaes)d
f) time is measured to the nearest minute using proper tools and techniques;
g) questions are developedftrmulate hypotheses;
h) data are gathered, charted, graphed, and analyzed;
i) unexpected or unusual quantitative data are recognized;
j) inferences are made and conclusions are drawn;
k) data are communicated;
I)  models are designed and built; and
m) current applications are used to reinforce science concepts.

Overview-Understanding the Standard Essential Knowledge, Skills, and Processes
(Background Information for Instructor Use Only)

differences By organizing objects in sets and subsets, it may be easiq
to determine a specific type of characteristic.

1 Aninference is @snelusiententative explanatiohased orevidenee
background knowledge and available data

1 A conclusion is a summary stateméased on the results of an
investigation.

9 Putting natural events in a sequence allows us to notice change over|
time.

1 Metric measures, including centimeters, grams, milliliters, and degred
Celsius, are a standard way to record measurements. The metric sys
is recognized everywhere around the world.

1 When using any standard measurement scale, measure to the markg

increment and estimate one more decimal place. Scientists do not ro
their measurements as this would be inaccurate.

1 A bar graph can be horizontal or vertical, and it compares amounts.
Both the X and Y-axis need to be identifie&i

a-bargraph.
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Standard 3.1 Strand: Scientific Investigation, Reasoning, and Logic

3.1 The student will demonstrate an understanding of scientific reasoning, logic, and the nature of science by planningcting tomdtigations
in which
a) observations are made and egpeated to ensure accuracy;
b) predictions are formulated using a variety of sources of information;
c) objects with similar characteristics or properties are classified into at least two sets and two subsets;
d) natural events are sequenced chronoldigica
e) length, volume, mass, and temperature are estimated and measured in metric and standard English units using propecttoinjaes)d
f) time is measured to the nearest minute using proper tools and techniques;
g) questions are developedftrmulate hypotheses;
h) data are gathered, charted, graphed, and analyzed;
i) unexpected or unusual quantitative data are recognized;
j) inferences are made and conclusions are drawn;
k) data are communicated;
I)  models are designed and built; and
m) current applications are used to reinforce science concepts.

Overview-Understanding the Standard Essential Knowledge, Skills, and Processes
(Background Information for Instructor Use Only)

1 Aline plot shows the spread of da8ee Grade 3 Mathematics
Curriculum Framework, Standargt213.17, page3231.)

I A picture graph is similar to a bar graph except that it uses symbols t
represent quantities.

 Scientists use a variety of hes to communicate about their work.
Examples of ways they communicate include oral presentations; gray
and charts created to visualize, analyze and present information abo
their data; and written reports.

1 Inscience, it is important that experimeatsl the observations
recorded are replicable. There are two different types ofidata
qualitative and quantitative. Qualitative data deal with descriptions a
data that can be observed, but not measured precisely. Quantitative
are data that can lm®unted or measured and the results can be recorq
using numbersQuantitative data can be represented visually in graph
and charts.Quantitative data define, whereqsditative datadescribe.
Quantitative data are more valuable in science because they allow di
comparisons between observations made by different people or at
different times.
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Standard 3.1 Strand: Scientific Investigation, Reasoning, and Logic

3.1 The student will demonstrate an understanding of scientific reasoning, logic, and the nature of science by planningcting tomdtigations
in which
a) observations are made and egpeated to ensure accuracy;
b) predictions are formulated using a variety of sources of information;
c) objects with similar characteristics or properties are classified into at least two sets and two subsets;
d) natural events are sequenced chronoldigica
e) length, volume, mass, and temperature are estimated and measured in metric and standard English units using propecttoinjaes)d
f) time is measured to the nearest minute using proper tools and techniques;
g) questions are developedftrmulate hypotheses;
h) data are gathered, charted, graphed, and analyzed;
i) unexpected or unusual quantitative data are recognized;
j) inferences are made and conclusions are drawn;
k) data are communicated;
I)  models are designed and built; and

m) current applications are used to reinforce science concepts.

Overview-Understanding the Standard Essential Knowledge, Skills, and Processes

(Background Information for Instructor Use Only)

Example of Qualitative Data vs. Quantitative Data

Third-Grade Class

Qualitative Data Quantitative Data

®  Friendly

®  Like science
® Positive about schoolwork ® 68 percenthave perfect attendance

® 25 students
® 10 girls, 15 boys
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Grade Three
Science Strand

Force, Motion, and Energy

This strand focuses on student understanding of what force, motion, and energy are and how the
concepts are connected. The major topics developed in this strand include magnetism, types of n
simple and compound machines, and energy forms anddraraions, especially electricity, sound, a
light. This strand includes science standards K.3, 1.2, 2.2, 3.2, 4.2, 4.3, 5.2, 5.3, 6.2, and 6.3.
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Standard 3.2 Strand: Force, Motion, and Energy

3.2 The student will investigate and understand simple machines and their usesnikepts include
a) purpose and function of simple machines;
b) types of simple machines;
¢) compound machines; and
d) examples of simple and compound machines found in the school, home, and work environments.

Understanding-the-StandardOverview

This standard introduces students to six types of simple machines, their uses, and examples of these six machinesriglmgd in ev
environments. These simple machines function to make doing work easier. Activities should focus on identifying theesix simpl
machines, explaining how they operate, and locating examples in everyday life that make a task easier at home, in isctieol, and
workplace. The students should have experiences using the simple and compound machines to determine how each makes a task
easier. It is intended that students will actively develog utilizescientific investigation, reasoning, and logic skills (3.1) in the

context of the key concepts presented in this standard.
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Standard 3.2

Strand: Force, Motion, and Energy

3.2

The student will investigate and understand simple machines and their uses. Key concepts include

a)
b)
<)
d)

purpose and function of simple machines;
types of simple machines;
compound machines; and

examples of simple and compouméchines found in the school, home, and work environments.

Ovepview-Understanding the Standard

(Background Information for Instructor Use Only)

Essential Knowledge, Skills, and Processes

1

The-concepts-developed-in-this-standard-nclude-thefollowing:

Simple machines are tools that make work easier. Examples of tasks
made easier include lifting a heavy weight, moving a heavy object ov,
a distance, pushing things apart, changing the direction of a force, or
holding an object together.

The six simple matnes are the lever, inclined plane, wedge, wheel al
axle, screw, and pulley.

The lever is a stiff bar that moves about a fixed point (fulcrum). It is a
simple machine that is used to push, pull, or lift things. Examples
include a seesaw, crowbar, and\glo

The inclined planés a flat surface that is raised so one end is higher
than the other. The inclined plane helps move heavy objects up or dd
An example is a ramp.

The wedgéds wide at one end and pointed at the other to help cut or s
otherobjects. Examples include a knife or ax.

The wheel and axle consists of a rod attached to a wheel. A wheel a
axle makes it easier to move or turn things. Examples include bicyclg
wheels, roller skates, and a ddoob.

The screws an inclined plane wpped around a cylinder or cone. A
common use of the screw is to hold objects together. Examples inclu
a jar lid and wood screw.

The pulley is a wheel that has a rope wrapped around it. Pulleys can
used to lift heavy objects by changing the directipamount of the

1 identify and differentiate the six types of simple machines: lever,

1 differentiate and classify specific examples of simple machines four

1 analyze the application of and explain the function of each of the si

1 identify and classify the simple machines which compose a compol

1 design and construct an apparatus that contains a simple machine.

force. Examples include a flagpole.

In order to meet this standard, it is expected that studbatdd-be-able-to
will

screw, pulley, wheel and axle, inclined plane, and wedge.

in school and household items. These include a screwdriver,
nutcracker, screw, flagpole pulley, ramp, and seesaw.

types of simple machines. An example would be that an inclined plz
is a ramp to make it easier for a heavy object to be moved dpwn.

machine, such as scissors, wheelbarrow, and bicycle.
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Standard 3.2 Strand: Force, Motion, and Energy

3.2 The student will investigate and understand simple machines and their uses. Key concepts include
a) purpose and function of simple machines;
b) types of simple machines;
¢) compound machines; and
d) examples of simple and compoumdchines found in the school, home, and work environments.

Overview-Understanding the Standard Essential Knowledge, Skills, and Processes

(Background Information for Instructor Use Only)

1 A compound machine is a combination of two or more simple machin
Examples include scissors, wheelbarrow, and bicycle.
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Grade Three
Science Strand

Matter

This strand focuses on the description, physical properties, and basic structure of matter. The me
topics developed in this strand include concepts related to the basic description of sthjesfthases
of matter (solids, liquids, and gagesspedclly water), phase changes, mass and volume, and the
structure of classification of matter. This strand includes science standards K.4, K.5, 1.3, 2.3, 3.3
6.4, 6.5, and 6.6.
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Standard 3.3 Strand: Matter

3.3 The student will investigate and understand thgécts are made of materials that can be described by their physical properties. Key con
include
a) objects are made of one or more materials;
b) physical properties remain the same as the material is changed in visible size; and
c) visible physicakchanges are identified.

Understanding-the-StandardOverview

Students should understand that all objects are made of materials that have observable physical properties. Everyaegct that
up space is made of matter. Materials can be different colors, shapes, textures, or sizes. They can be hard or petfti@hefpro
objects can be used to sort or classify them. If materials are broken down into gisidlleparts, each of these smaller parts still
has the same physical properties as the original material. (Clear examples include plastics, metaldpepegubstances that are
coarse mixtures;e—e.g.,many types of rock, are not good examplésis-standard-introduces-the-conceptthatmaterials-are made
up-of smallerpartsthat are too-small-to-be-seen-without-magnificttismtended thattadents will actively developnd utilize
scientific investigation, reasoning, and logic skills (3.1) in the context of the key concepts presented in this standard.
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Standard 3.3

Strand: Matter

3.3

The student will investigate and understahat objects are made of materials that can be described by their physical properties. Key cor

include
a) objects are made of one or more materials;

b) physical properties remain the same as the material is changed in visible size; and

c) visible physical changes are identified.

Overview-Understanding the Standard

(Background Information for Instructor Use Only)

Essential Knowledge, Skills, and Processes

f

Fhe-concepts-developed-in-this-standard-include-the-following:

Objects are made of one or more matefalg., toys, shoes, and

furniture).

All-materials-are-composed-of parts-too-small-to-be-seen-without
ication.

Physical propertieg.q., color, texture, phase, temperature, ability to

dissolve in waterjeman the same even if thasible material (e.g.,
plastic, paper, metal, ice) is reduced in size.

Nanotechnology is the study of materials at the molecular (atomic)
scale. ltems at this scale are so small they are no longer visible with
naked eye. Naotechnology has shown that the behavior and properti
of some substances at the nanoscale (a nanometerlidlammh of a
meter) contradict how they behave and what their properties are at th
visible scale.

will

1 explain that physical properties are observable characteristics that
enable one to differentiate objects.

1 infer that objects are made of one or more materials based on
observations of the physical properties thrat@ommon to each
individual object.

1 compare the physical properties of small@sible pieces of a material
to those physical properties of the entire material.

1 conclude that materials have their own set of physical properties th
are observable.

1 designan investigation to determine if the physical properties of a

In order to meet this standard, it is esf@el that studenshould-be-able-to

material will remain the same if the material is reduced in size.
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Grade Three
Science Strand

Life Processes

This strand focuses on the life processes of plants and animals and the specific needs of each. T
topics developed in the strand include basic needs and life processes of organisms, their physica
characteristics, orderly changes in life cyclesiasoral and physical adaptations, and survival and
perpetuation of species. This strand includes science standard6 K.6.4, 1.5, 2.4, 3.4, and 4.4.
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Standard 3.4 Strand: Life Processes

3.4 The student will investigate and understand that adaptations allow atinsalssfy life needs and respond to the environment. Key concep
include
a) behavioral adaptations; and
b) physical adaptations.

Understanding-the-StandardOverview

Students will compare and contrast the physical and behavioral characteristics of different animals that allow the adapals to
and respond to life needs. The students will need to describe specific examples of how animals gather food, findesmelter, de
themselves, and rear young. The concepts of hibernation, migration, camouflage, mimicry, instinct, and learned behavior are
specific ways in which animals respond to their environment. It is intended that students will actively dadaltipzescientific
investigation, reasoning, and logic skills (3.1) in the context of the key concepts presented in this standard.
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Standard 3.4

Strand: Life Processes

3.4

The student will investigate and understand that adaptations allow animatssfy life needs and respond to the environment. Key concepf

include
a) behavioral adaptations; and
b) physical adaptations.

Ovepview-Understanding the Standard

(Background Information for Instructor Use Only)

Essential Knowledge, Skills, andProcesses

1

The-concepts-developed-in-this-standard-nclude-the-following:

In order to survive, animals act in different ways to gather and store
food, find shelter, defend themselves, and rear their young.

Physical adaptations help animals survive in their environment

(Examples-nelude.q.,camouflageandmimicry).

Various animalpossess adaptations which help tH#end into their
environments to protect themselves from enemies (camouflage).
Camouflagds the means by which animals escape the notice of

predators, usually because of a resemblance to their surroundings ug
coloration or outer coverage patterns.

Mimicry occurs when a species has features similar to another specig
Either one or both angrotected when a third species cannot tell them
apart. (Mimicry happens in both animal and plant specigsme
animals look like other animals to avoid being eaten (mimicry). This
adaptation helps protect them from their predators. (For example, thg
viceroy butterfly tastes good to birds, but the monarch butterfly tasteq
bad. Because the viceroy looks like the monarch butterfly, it is safer
from predators.)Mimicry can also occur as mlmlcked behawors
mimicked soundspr mimicked scentss

Behavioral adaptations allow animals to respond to life needs. Examy|
include hibernation, migratiolormancy instinct, and learned
behavior.

Some animalge.g., groundhogs, black beags) into a deepvinter

sleep in which their body activéts slow dowrdue to seasonal changes
and they can live off stored food (hibernatioRjibernation is a
condition of biological rest or inactivity where growth, development,
and metabolic processes slow down.

will

1 give examples of methods that animals use to gather and store foo
find shelter, defend themselves, and rear young.

1 describe and explain the terdmibernation—migrationcamouflage,
mimicry, hibernation, migration, dormancipstinct, and learned
behavior.

T explain how an animal 6s behavi
specific habitat.

9 distinguish between physical and behavioral adaptationsiwfads.
compare the physical characteristics of animals, and explain how th
animals are adapted to a certain environment.
compare and contrast instinct and learned behavior.

1 create (model) a camouflage pattern for an animal living in a specif
dry-land a waterrelated environment. (Relates to 3.6.)

9 design and construct a model of a habitat for an animal with a spec

In order to meet this standard, it is expected that studbatdd-be-able-to

adaptation.
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Standard 3.4

Strand: Life Processes

3.4

The student will investigate and understand that adaptations allow animatssfy life needs and respond to the environment. Key concepf

include
a) behavioral adaptations; and
b) physical adaptations.

Ovepview-Understanding the Standard

(Background Information for Instructor Use Only)

Essential Knowledge, Skills, andProcesses

Some animalge.g., geese, monarch butterfli@esndra swansjo on a
long-distance journey from one place to anotheiseasens-change
(migration)in search of a new temporary habitat because of climate,
availability of food, season of the year, or reproduction.

Dormancy is a state of reduced metizbactivity adopted by many
organisms (both plants and animals) under conditions of environmen
stress or, when such stressful conditions are likely to appear, as in
winter.

Some animals are born with natural behaviors that they need in orde
survive in their environments (instincts). These behaviors are not
learned but are instinctive, such as a beaver building a dam or a spid
spinning a web.

Some behaviors need to be taught in order for the animal to survive,
such as a bear cub learning to huea(ned behavior).
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Grade Three
Science Strand

Living Systems

This strand begins in second grade and builds from basic to more complex understandings of a s
both at the ecosystem level and at the level of the cell. The concept of kingdoms ahlivgsy
organismsand a general classifying efganismghemare also presented. The other major topics
developed in the strand include the types of relationships among organisms in a food chain, diffel
types of environments and the organisms they support, and the relationship between organisms i
nonliving environment. This strand includes science standards 2.5, 3.5, 3.6, 4.5, 5.5, and 6.7.
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Standard 3.5 Strand: Living Systems

3.5 The student will investigate and understand relationships among organisms in aquatic and terrestrial food chains. Kendodeept
a) producer, consumer, decomposer;
b) herbivore, carnivore, omnivore; and
c) predator and prey.

Understanding-the-StandardOverview

This standard focuses on student understanding of the food chain in water and land environments. It focuses on the types of
relationships among livinghirgsorganismsand their dependence on each other for survival. The strand focuses on the life
processes of plants and animals and the specific needs of each. The major topics developed in the strand includestte basic ne
andlife processes of organisms, their physical characteristics, orderly changes in life cycles, behavioral and physicaisadaptati
and survival and perpetuation of species. This strand includes science st&n@ldtds 1.4, 1.5, 2.4, 3.4, 4.4, and 6.7. Itis

intended that students will actively develapd utilizescientific investigation, reasoning, and logic skills (3.1) in the context of the
key concepts presented in this standard.
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Standard 3.5 Strand: Living Systems

3.5 The student will investigate and understand relationships among organisms in aquatic and terrestrial food chains. Kepdodeept
a) producer, consumer, decomposer;
b) herbivore, carnivore, omnivore; and
c) predator and pre

Overview-Understanding the Standard Essential Knowledge, Skills, and Processes
(Background Information for Instructor Use Only)
The-concepts-developed-in-this-standard-nclude-the-following: In order to meet this standard, it is expected that studbatdd-be-able-to
1 A food chain shows a food relationship among plantsaamchals in a will
specific area or environment. 91 differentiatebetween predators and prey.
1 Terrestrial organisms are found on land habitats such as deserts, 9 distinguish among producers, consumers, herbivorasjvores,
grasslands, and forests. Aquatic organisms are found in water habitg carnivores, and decomposers.

such as ponds, marshes, swamps, rivers, and oceans. . . L
infer that most food chains begin with a green plant.

1 A green plant makes itvvan foodfsese-usingsunlight, air, and water.

Green plants are producers identify sequences of feeding relationships in a food chain.

1 A consumer is an animal that eats living organisms (plant or animal) explain how a qhange one part of a food chain might affect the res)
of the food chain.

Certain organisms break down decayed plants and animals into sma

pieces that can be used agairptiyerlivin g thingsorganisms These l

organisms are decomposers.

create and interpret a model of a food chain showing producers an
consumers.

1 A food chain, which shows part of a food web, can have an animal tH
eats only plants (herbivore). It can have an animal that eats only othd
animals (carnivore). It can also have an animal that edtspbents and
animals (omnivore).

An animal can hunt other animals to get its food (predator).

An animal can be hunted by another animal for food (prey).
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Standard 3.6 Strand: Living Systems

3.6 The student will investigate and understand that ecosystems support a divgsktytoand animals that share limited resources. Key cong
include
a) aquatic ecosystems;
b) terrestrial ecosystems;
c) populations and communities; and
d) the human role in conserving limited resources.

Understanding-the-StandardOverview

Students sbuld become familiar with several specific examples of aquatic and terrestisdnmentecosystemand the plants

and animals unique to them. The watelatedenvirenmentecosystemso be discussed are the pond, marshland, swamp, stream,
river, and @ean, and the drland envirenmentecosystemsn be discussed are the desert, grassland, rain forest, and forest. Water
related and dijand ervirenmentgcosystemsontain many types of plants and animals that often compete for the same natural
resourcesThese resources are often shatddents will also explore the human role in protecting and conserving limited
resources in the various ecosystehis intended that students will actively devebopd utilizescientific investigation, reasoning,
andlogic skills (3.1) in the context of the key concepts presented in this standard.
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Standard 3.6

Strand: Living Systems

3.6

The student will investigate and understand that ecosystems support a diversity of plants and animalslimétesharsources. Key concept

include

a) aquatic ecosystems;

b) terrestrial ecosystems;

c) populations and communities; and

d) the human role in conserving limited resources.

Ovepdew-Understanding the Standard

(Background Information for Instructdise Only)

Essential Knowledge, Skills, and Processes

The-concepts-developed-in-this-standard-nclude-the-following:

In order to meet this standard, it ipexted that studenshould-be-able-to

. , _ will
1 Waterrelatedenvironmentecosystemsclude those with fresh water -
or salt water. Examples include ponds, marshes, swamps, streams, | 1 describe major wataelatedenvirenmentgcosystemand examples
rivers, and oceans. of animals and plants that live in each.
1 Dry-landenvironmentecosystemiclude deserts, grasslands, rain 1 describe major dHand environmentecosystemand examples of
forests, and forests. animals and plants that live in each.
1 There are distinct differences among pond, mamshlawamp, stream, |  compare and contrast waterlated and drjand envirenments
river, ocean, desert, grassland, rainforest, and feradtonments ecosystems
ecosystems . . . .
1 explain how animals and plants use resources in¢heironment
1 A populationis a group of organisms of the same kind that lives in thd ecosystem
same place. Examples of a population agesapflock of swans in a o . .
pond, a schoadf fish in a river, and a herd of cattle in the grassland. T distinguish between a population and a community.
1 A community is all of the populations that live together in the same pred|cttwhat wouldtoc(cj:_ur if a population in a spe t
place. An example of a ditand community would be a forest made up, ecosystenwerewasto die.
of trees, squirrels, worms, rabbits, and hawks. An exanfEerater { analyze models or diagrams of different watdatedenvironrments
related community would be an ocean made up of fish, crabs, and ecosystemin order to describe the community of organisms each
seaweed. contains and interpret how the organisms use the resources in thal
1 Organisms compete for the limited resources in their specific ecosystem
eRviroRmentcosystem 1 analyze models or diagrams of different-thijmd environments
1 Humans need to help conserve limited resources. ecosystems (_)rder to describe the community of organisms gach
contains and interpret how the organisms use the resources in thal
environment.
9 list ways that humans can help congelimited resources.
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Grade Three
Science Strand

Interrelationships in Earth/Space Systems

This strand focuses on student understanding of how Earth systems are connected and how the
interacts with other members of the solar system. The topics developed include shadows; relatiot
between the sun and the Earth; weather types, patterhsnstruments; properties of soail;
characteristics of the ocean environment; and organization of the solar system. This strand incluc
science standard&Z%-K.8,1.6, 2.6, 3.7, 4.6, 5.6, and 6.8.
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Standard 3.7 Strand: Interrelationships in Earth/Space Systems

3.7 The student will investigatend understand the major components of soil, its origin, and its importance to plants and animals including
Key concepts include
a) soil provides the support and nutrients necessary for plant growth;
b) topsoil is a natural product of subsoil aretbock;
c) rock, clay, silt, sand, and humus are components of soils; and
d) soil is a natural resource and should be conserved.

Understanding-the-StandardOverview

Students should know that most plants grow in soil and that people and many other animals are dependent on plantedor food. T
nutrients in soil are materials that plants and animals need to live and grow. Soil takes a long time to form; thehefibald)ét
conserved. Soil is made up of humus, silt, rock, and sand. Humus is decayed (once living) matter in soil. It is intesaideitisat

will actively developand utilizescientific investigation, reasoning, and logic skills (3.1) in the contexiedfely concepts

presented in this standard.
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Standard 3.7

Strand: Interrelationships in Earth/Space Systems

3.7

The student will investigate and understand the major components of soil, its origin, and its importance to plants ammcardmglhumans.

Key concepts include
a)
b)
c)
d)

topsoil is a natural product of subsoil and bedrock;

soil is a naturatesource and should be conserved.

soil provides the support and nutrients necessary for plant growth;

rock, clay, silt, sand, and humus are components of soils; and

Ovepview-Understanding the Standard

(Background Information for Instructor Use Only)

Essential Knowledge, Skills, and Processes

f

Fhe-concepts-developed-in-this-standard-include-the-following:

Soil is important becauseaany plants grow in soil, and it provides
support and nutrients for the plants.

Over many years, weather, water, and livilgigsorganismselp
break down rocks and create soil (weathering).

Nutrients are materials that plants and animals need to ld/gramv.
Rock, clay, silt, sand, and humus are components of soil.

Topsoil is the upper soil surface and a natural product of subsoil and
bedrock. Topsoil is best for plant growth.

Subsoil and bedrock are layers of soil under the topsoil that are formg
ove a long period of time by the action of water.

Subsoil and bedrock are not as good for growing plants as is topsoil.

Humus is decayed matter in soil. It adds nutrients to the soll. It is
located in the topsaoil.

Clay contains tiny particles of soil thatldavater well and provides
nutrients.

Sand is made up of small grains of walown rock, has few nutrients,
and does not hold water well.

Silt is made up of very small broken pieces of rock. Its particles are
larger than clay and smaller than sand.

Sincesoil takes a long time to form, it should be conserved, not waste

will.

1 observe and recognize that soil, as a natural resource, provides the
support and nutrients necessarygdtant growth.

1 ecomprehendinderstandhe key terminology related to soil, including
humus, nutrients, topsoil, and bedrock.

9 interpret and illustrate a basic diagram showing major soil layers,
including bedrock, subsoil, and topsoil.

1 analyze and descrilibe different components of soil, including rock
fragments, clay, silt, sand, and humus.

1 explain how soil forms over time.
design an investigation to compare how different types of soil affect
plant growth. This includes organizing data in tables and arstg
simple graphs.

9 collect, chart, and analyze data on soil conservation on the school

In order to meet this standard, it is expected that studbatdd-be-able-to

grounds.
evaluate the importance of soil to people.

describe how soil can be conserved.
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Grade Three
Science Strand

Earth Patterns, Cycles, andChange

This strand focuses on student understanding of patterns in nature, natural cycles, and changes
both quickly and slowly over time. An important idea represented in this strand is the relationship
Earth patterns, cycles, and charand their effects on livingpingsorganismsThe topics developed

include noting and measuring changes, weather and seasonal changes, the water cycle, cycles i

Earthmoons un syst em, and change in the Eadehchds
standard$-8-K.9, K.10,1.7, 2.7, 3.8, 3.9, 4.4.8,and 5.7.
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Standard 3.8 Strand: Earth Patterns, Cycles, and Change

3.8 The student will investigate and understand basic patterns and cycles occurring in nature. Key concepts include
a) patterns of natural events such as day and night, seasonal changes, simple phases of the moon, and tides;
b) animal life cycles; and
c) plant life cycles.

Understanding-the-StandardOverview

This standard focuses on students understanding that many events on Earth happen in cycles or patterns. Examplggofthese pat
are day turning into night and night into day. Seasons cycle from fall to winter to spring to summer and back to fadfldatihg

from the sun causes the moon to appear illuminated. The phases of the moon appear in sequence as the moon makesione revolutio
aroundtheEarth. Seasons are caused by the titheEarth as it revolves around the sun. The main cause of gisidhe

gravitational attraction betwedheEarth and the moon. Plants and animals also undergo life cycles from birth to death. It is

intended that students will actively develapd utilizescientific investigation, reasoning, and logic skills (3ril)hie context of the

key concepts presented in this standard.
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Standard 3.8 Strand: Earth Patterns, Cycles, and Change

3.8 The student will investigate and understand basic patterns and cycles occurring in nature. Key concepts include
a) patterns of natural events such as day and night, seasonal changes, simple phases of the moon, and tides;
b) animal life cycles; and
c) plant life cycles.

Overview-Understanding the Standard EssentialkKnowledge, Skills, and Processes
(Background Information for Instructor Use Only)
The-concepts-developed-in-this-standard-nclude-the-following: In order to meet this standard, it is expected that studbatdd-be-able-to
will

1 Acycle is arepeated pattern. A sequence is a series of events that o

in a natural order. 1 explain how some events in nature occur in a pattern or cycle, such
the seasons, day and night, phases of the rffoshquarter, full, last
[third] quarter, new)tides, and life cycles.

1 The pattern of day and night is caused by the rotatidhedarth. One
complete rotation occurs every 24 hours. The patheiEarth toward
the sun has daylight while the parttb&Earth away from the sun has 9 recognize that the relationships that exist between and atheng
night. Earth, sun, and moon result in day and night, seasonal changes, pf

of the moon, and the tides.

1 The pattern of seasonal changes takes place beb®iEa r t h 6 s
tilted toward or away fnm the sun during its revolution around the sun]  model and describe hotkeEar t hés r ot ati on <c
Because the tilt of Earth onits axisis23.5 t he sunds e
equally intense at different latitudes. Rays striking Earth near the
equator do so at close to a @hgle. Rays striking Earth nethie poles
do so at a much smaller angle and thus the same amount of sunlight] 1 observe, chart, and illustrate phases of the nfic quarter, full,
spread over a larger area. For this reason, the same amount of ener last [third] guarter, new)and describe the changing pattern of the
from the sun will be less intense nearer the poles and these areas wi moon as it revolves aroutdeEarth.
have a colder climateFhe Earthtakes 363/ days, or one year, to make
one revolution.

modeland descri be how the sunos
seasons.

1 collect andanalyze data from simple tide tables to determine a patte
of high and low tides.
1 The cycle ofmoonphasesfthe-moeoroccurs as the moon makes one

revolution aroundheEarth. Theshapesisible portion of the moon that | 1 €xPlain the pattern of growth and change that organisuat as the
we seeeach nighfollows a pattern. D butterflyandfrog and butterflyundergo during their life cycle.

1 The tides follow a patte of two high and two low tides every 24 hours
This pattern is caused for the most part by the gravitational attraction
betweertheEarth and the moon.

1 Plants and animals undergo life cyelesrexample(e.q.,Frogs begin
as eggs in water. The eggs \@rimto tadpoles, the tadpoles eventually

become frogs, and the adult frogs lay eggs to #tag newlife cycle
over again. In the plant life cycle, a seed grows into a new plant that
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Standard 3.8 Strand: Earth Patterns, Cycles, and Change

3.8 The student will investigate and understand basic patterns and cycles occurring in nature. Key concepts include

a) patterns of natural events such as day and night, seasonal changes, simple phases of the moon, and tides;
b) animal life cycles; and

c) plant life cycles.

Overview-Understanding the Standard
(Background Information for Instructor Use Only)
forms seeds. Then the new seeds repeat the life rycle.

EssentialkKnowledge, Skills, and Processes
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Standard 3.9 Strand: Earth Patterns, Cycles, and Change

3.9 Thestudent will investigate and understand the water cycle and its relationship to life on Earth. Key concepts include
a) there are many sources of water on Earth;
b) the energy from the sun drives the water cycle;
c) the water cycle involves sevegaocesses;
d) water is essential for living things; and
e) water on Earth is limited and needs to be conserved.

Understanding-the-StandardOverview

This standard introduces students to the movement of watee&arth by evaporation, condensation, anecipitation, which is

called the water cycle. All the water on Earth is part of the water cycle. Water is stored in ponds, lakes, streagrauiers,

water, and oceans. Water is essential to maintain life on Earth and should be conserved agespaterllt is intended that
students will actively develognd utilizescientific investigation, reasoning, and logic skills (3.1) in the context of the key concepts
presented in this standard.
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Standard 3.9 Strand: Earth Patterns, Cycles, and Change

3.9 The student will investigate and understand the water cycle and its relationship to life on Earth. Key concepts include
a) there are many sources of water on Earth;
b) the energy from the sun drives the water cycle;
c) the water cyclénvolves several processes;
d) water is essential for living things; and
e) water on Earth is limited and needs to be conserved.

Overview-Understanding the Standard Essential Knowledge, Skills, andProcesses
(Background Information for Instructor Use Only)
The-concepts-developed-in-this-standard-nclude-the-following: In order to meet this standard, it is expected that studbatdd-be-able-to

. . will
1 The water cycle is the movement of water from the ground to the aird —

back to the ground by evaporation, condensation, and precipitation. |  identify the sun as the origin of energy that drives the water cycle.

energy that drives this cycle confesm the sun. . . . -
descibe the processes of evaporation, condensation, and precipitat

1 During the water cycle, liquid water is heated and changed to a gas as they relate to the water cycle.
(water vapor).{This process is calleglvaporatioh The gagwater
vapor)is cooled and changed back to a ligyithis process is called

construct and interpret a model of the water cycle.

condensation A Water as diquid or a solid falls to the ground as 1 realizeliving-thingddentify the different ways that organismet
precipitation. water from the environmeii-different-ways

I Our water supply on Earth is limited. Pollution reduces the amount of| ¢ identify major water sources for a community, including rivers,
usable water; therefore, the supply should be conserved carefully. reservoirs, and wells. Describe the major water sources for the locg

1 Water is a simple compound essential for life on Earth. Licelts are community.

mostly water. In each cell, the chemicals necessary for life are dissol §  explain methods of water conservation in the home and school.
in water.
1 appraisddentify and communicatieimportance of water to people

and to other livinghingsorganisms

1 analyze possible sources of water pollution in their neighborhoods,
school, and in the local community. This includes runoff from-over
fertilized lawns and fields, oil from parking &teroding soil, and
animal waste.
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Grade Three
Science Strand

Earth Resources

This strand focuses on student understanding of the role of resources in the natural world and ho
people can utilize those resources in a sustainable way. An important idea represented in this str
the concept of management of resource use. Thiadegdih basic ideas of conservation and proceec
more abstract consideration of costs and benefits. The topics developed include conservation of

materi al s, soil and plants as resources, en
impeacts the environment. This strand includes science stankak84<.11, 1.8, 2.8, 3.10, 3.14:84.9,
and 6.9.
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Standard 3.10 Strand: Earth Resources

3.10 The student will investigate and understand that natural events and human influences can affect the speoiasokey concepts include
a) the interdependency of plants and animals;
b) the effects of human activity on the quality of air, water, and habitat;
c) the effects of fire, flood, disease, and erosion on organisms; and
d) conservation and resource rerabw

Understanding-the-StandardOverview

This standard reinforces the concept that plants and animals are dependent upon each other for survitiihdsairgganisms
depend on other livinghing-organismgo survive. Human and natural events can change habitats. Natural disasters such as fire,
flood, disease, and erosion can kill organisms and destroy their habitats. Methods of ensuring the survival of plargland anim
species include specific conservatimeasures. These are resource renewal, habitat management procedures, and species
monitoring practices. It is intended that students will actively devahaputilizescientific investigation, reasoning, and logic skills
(3.1) in the context of the key cospts presented in this standard.
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Standard 3.10

Strand: Earth Resources

3.10

a)
b)
<)
d)

theinterdependency of plants and animals;

conservation and resource renewal.

The student will investigate and understand that natural events and human influences can affect the survival of speciesptsanclude

the effects of human activity on the quality of air, water, and habitat;
the effects of fire, flood, disease, and erosion on organisms; and

Overview-Understanding the Stamard

(Background Information for Instructor Use Only)

Essential Knowledge, Skills, and Processes

Fhe-concepts-developed-in-this-standard-include-the-following:

f

Everyhsingthingorganismdepends oeveryotherivag-things
organismdo survive. This igalled interdependency.

Human actions, such as polluting, can affect the survival of plants an
animals.

Natural events, such as fires, floods, diseases, and erosion, can also
affect the survival of plant and animal species.

Conservation is the careful uaed preservation of our natural
resources.

Resource renewal is a conservation practice in which species are
protected. An example would be protecting endangered plants by sa
their seeds, growing the seeds indoors, and later putting the new plal
backin their natural habitats.

will

f

In order to meet this standard, it is expected that studbatdd-be-able-to

explain howlivingthingsorganismsn an area are dependent on each
other.

compare and contrast human influences on the quality of air, water
and habitats.

analyze the effects of fire, flood, disease, and erosion on organism;
and habita

describe how conservation practices can affect the survival of a
species.

describe a conservation practice in the local community.
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Standard 3.11 Strand: Earth Resources

3.11

Thestudent will investigate and understand different sources of energy. Key concepts include
a) energy from the sun;

b) sources of renewable energy; and

c) sources of nonrenewable energy.

Understanding-the-StandardOverview

This standard focuseséimeE ar t h6s maj or types of ener gesthesmmlanergyeMaturalforms s un
of energy include sunlight, water, and wind. Important fossil fuels are coal, oil, and natural gas, which were formetiomeenfmi

years by decaying ahts and animals buried in layers of rock. Sources of energy are classified either as renewable or nonrenewable.

It is intended that students will actively devebmm utilizescientific investigation, reasoning, and logic skills (3.1) in the context of

the key concepts presented in this standard.
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Standard 3.11

Strand: Earth Resources

3.11

a) energy from the sun;
b) sources of renewable energyd
c) sources of nonrenewable energy.

The student will investigate and understand different sources of energy. Key concepts include

Overview-Understanding the Standard

(Background Information for Instructor Use Only)

Essential Knowledge, Skills, and Processes

f

The-concepts-developed-in-this-standard-nclude-the-following:

The sun is the source of almost all energy on Earth. The sun is the di
source of light anéeaithermalenergy.

Sunlight, water, and wind are sources of energy. The force of flowing| 1

water and moving air (wind) can also be used to generate electricity.

Wood comes from trees. It has many important uses, including its us
a fuel.

Some energy sources are renewable. That means that they can be
replaced. Some energy sources are nonrenewable. That means that
they are used up, they are gone and canmoéplaced. Coal, oil, and
natural gas are nonrenewable resources.

Fossil fuels, such as coal, oil, and natural gas, are formed from decay
plants and animals. The formation of fossil fuels takes millions of yea

1 describe how fodisfuels are used as an energy source.

1 analyze the advantages and disadvantages of using different natur

1 design a basic investigation to determine the effecssiolight on

In order to meet this standard, it igpexted that studenshould-be-able-to
will

explain that the sun is the major source of energyhi®Earth.
identify sources of energy and their uses.

describe how solar energy, wind, and moving water can be used to
produce electricity.

compare and contrast renewable and nonrenewable energy source

occurring energy sources.

warming various objects and materials, including water.
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Virginia Science Standards of LearninGurriculum Framework 2010
Introduction

The Science Standards of Learni@girriculum Frameworlamplifies theScience Standards of Learning for Virginia Public Schaals defines the content
knowledge, skills, and understandings that are measured by the Standards of Learning t8sten@@&urriculum Framewoptovides additional guidance to
school divisionsand their teachers as they develop an instructional program appropriate for their students. It assists teachers #seihésptars by
identifying essential understandings and defining the essential content knowledge, skills, and processewssttidemsster. This supplemental framework
delineates in greater specificity the minimum content that all teachers should teach and all students should learn.

School divisions should use tBeience Curriculum Framewosds a resource for developing sound curricular and instructional programs. This framework
should not limit the scope of instructional programs. Additional knowledge and skills that can enrich instruction andsehhardee nt s & under standin
content dentified in the Standards of Learning should be included as part of quality learning experiences.

The Curriculum Framework serves as a guide for Standards of Learning assessment development. Assessment items nmyldiababe shverbatim
reflection of the information presented in the Curriculum Framework. Students are expected to continue to apply knowledgdranu Staltglards of
Learning presented in previous grades as they build scientific expertise.

The Board of Education recognizestteahool divisions will adopt aiKL2 instructional sequence that best serves their students. The design of the Standards of
Learning assessment program, however, requires that all Virginia school divisions prepare students to demonstrate aattieestardards for elementary

and middle school by the time they complete the grade levels tested. The high schufed@mnde Standards of Learning tests, for which students may earn
verified units of credit, are administered in a locally determined sequenc

Each topic in thé&cience Standards of Learni@urriculum Framework is developed around the Standards of Leaftiedormat of the Curriculum
Framework facilitates teacher planning by identifying the key concepts, knowledge and skills that shineiliddies of instruction for each standard. The
Curriculum Framework is divided into two columns: Understanding the Stand&b}l @&sential Understandings (middle and high school); and Essential
Knowledge, Skills, and Processes. The purpose of eacmoatuexplained below.

Understanding the Standard-8
This section includes background information f or t hhestandaadddyendthecurtentcont ai n
grade level. This section may also contiggestions and resources that will help teachers plan instruction focusing on the standard.

Essential Understandings (middle and high school)
This section delineates the key concepts, ideas and scientific relationships that all students shouldegresstiate an understanding of the Standards of

Learning.

Essential Knowledge, Skills and Processed 2K

Each standard is expanded in the Essential Knowledge, Skills, and Processes\&iiat@ach student should know and be able to do in each istasda
outlined. This is not meant to be an exhaustive list nor a list that limits what is taught in the classroom. It is reahatkeybknowledge and skills that define
the standard.
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Grade Four
Science Strand

Scientific Investigation, Reasoning, and Logic

This strand represents a set of systematic inquiry skills that defines what a shaiddwill be able to
do when conducting activities and investigatians represents the student understanding of the nat
ofscience The various skild/]l categories are desc
Introduction to theScience Standds of Learningand the skills in science standard 4.1 represent mc
specifically what a student should be able to do as a result of science experiences in fourth grade
the grade |l evels, the skills ibogiheo isSci amd
continuous sequence of mvestlgatlve skiltel an understanding of the nature of sciefitlease-note
it is Impastant tiatcthee plassroo® tes@ leequadenstar
how the skills in stndard 4.1 are a key part of this sequence (i.e., K.1,K.2,1.1,2.1,3.1,4.1,5.1,
6.1). The fourthgrade curriculum should ensure that skills from precedmg grades are contmuously
reinforced and developel- f6
S@Eassessment&measu;e%he—sh#&deﬁaed—m%—strand
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Standard 4.1 Strand: Scientific Investigation, Reasoning, and Logic

4.1 The student will demonstrate anderstanding of scientific reasoning, logic, and the nature of science by planning and conducting inves
in which
a) distinctions are made among observations, conclusions, inferences, and predictions;
b) objects or events are classified and areahgccording to characteristics or properties;
c) appropriate instruments are selected and used to measure length, mass, volume, and temperature in metric units;
d) appropriate instruments are selected and used to measure elapsed time;
e) predictions andriferences are made, and conclusions are drawn based on data from a variety of sources;
f) independent and dependent variables are identified;
g) constants in an experimental situation are identified;
h) hypotheses are developed as cause and effect relaipisn
i) data are collected, recorded, analyzed, and displayed using bar and basic line graphs;
j) numerical data that are contradictory or unusual in experimental results are recognized,;
k) data are communicated with simple graphs, pictures, wstiements, and numbers;
I) models are constructed to clarify explanations, demonstrate relationships, and solve needs; and
m) current applications are used to reinforce science concepts.

Understanding-the-StandardOverview

The skills describediat andard 4.1 are intended to defi ne -grduestaidardsve st i ga
(4.2 4.8). The intent of standard 4.1 is that students will continue to develop a range of inquirgstdishieve proficiency with

those skillsn the context of the concepts developed at the fegndldelevel, and strengthen their understanding of the nature of
scienceStandard 4.1 does not require a discrete unibe taughton scientific investigationand the nature of sciencéecause

the ingutry-skills that make up the standard should be incorporated in all the other fourtkgrade standards.It is also

intended that by developing these skills, students will achieve greater understanding of scientific inquiry and thesoance of

as well agnore fully grasp the contem¢lated concepts.
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Standard 4.1 Strand: Scientific Investigation, Reasoning, and Logic

4.1 The student will demonstrate an understanding of scientific reasoning, logic, and the nature of science byapthopimducting investigations
in which
a) distinctions are made among observations, conclusions, inferences, and predictions;
b) objects or events are classified and arranged according to characteristics or properties;
c) appropriate instruments are setsttind used to measure length, mass, volume, and temperature in metric units;
d) appropriate instruments are selected and used to measure elapsed time;
e) predictions and inferences are made, and conclusions are drawn based on data from a varietg;of source
f) independent and dependent variables are identified;
g) constants in an experimental situation are identified;
h) hypotheses are developed as cause and effect relationships;
i) data are collected, recorded, analyzed, and displayed using bar anthbagiaphs;
j) numerical data that are contradictory or unusual in experimental results are recognized;
k) data are communicated with simple graphs, pictures, written statements, and numbers;
I) models are constructed to clarify explanations, demonsgtatonships, and solve needs; and
m) current applications are used to reinforce science concepts.

Overview-Understanding the Standard Essential Knowledge, Skills, and Processes
(Background Information for Instructor Use Only)
The-concepts-developediimis-standard-include-thefollowing: In order to meet this standard, it is expected that studbotdd-be-able-to

. . will
I The nature of science refers to the foundational concepts that govern| —

way scientists formulate explanations about the natural world. The 9 differentiate among simple observations, conclusions, inferences, a

nature of science includes the following concepts: predictions, and correctly apply the terminology in oral and written
a) the natural world is understandable; work -Thisrequires-students-comprehend-the-basicterminelogy-and
b) science is based on evidence, both observational and appiy-i-in-novelsituationsrelated-tofourth-grade-SOlL-concepts.
experimental; . . .
c) science is a blend of logic and innovation:; 1 analyze a set of 20 or fewer objeeteasurer pictures. elassify

Sortthem intobasiecategories to organize the datiegeriptive-or
Aumerialqualitative or quantitative and construct bar graphs and
line graphs depicting the distribution of those dzaed on
characteristics or properties.

d) scientific ideas are durable yet subjecthamnge as new data arg
collected;

e) science is a complex societhdeavor; and

f) scientists try to remain objective and engage in peer review td

help avoid bias. 1 use millimeters, centimeters, meters, kilometgrams, kilograms,
In grade four, an emphasis should be placed on concepts a, b, ¢, d, a milliliters, liters, grams—andilegramsand degrees Celsiurs
measurement.

1 Science assumes that the natural world is understandable. Scientific
inquiry can provide explanati on]T choosethe appropriate instruments, including centimeter rulers, me

knewledgethinking from justa knowledge ofacts to understandinghy sticks,scales, balancegraduated cylinders, beakessales-and
howthefacts are relevant to everyday life. balancesand Celsius thermometers, for making basic metric
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Standard 4.1

Strand: Scientific Investigation, Reasoning, and Logic

4.1 The student will demonstrate an understanding of scientific reasoning, logic, and the nature of science byapthopimducting investigations

in which

a) distinctions are made among observations, conclusions, inferences, and predictions;

b) objects or events are classified and arranged according to characteristics or properties;

c) appropriate instruments are setsttind used to measure length, mass, volume, and temperature in metric units;
d) appropriate instruments are selected and used to measure elapsed time;

e) predictions and inferences are made, and conclusions are drawn based on data from a varietg;of source

f) independent and dependent variables are identified;
g) constants in an experimental situation are identified;

h) hypotheses are developed as cause and effect relationships;

i) data are collected, recorded, analyzed, and displayed using bar anthbagiaphs;

j) numerical data that are contradictory or unusual in experimental results are recognized,;

k) data are communicated with simple graphs, pictures, written statements, and numbers;

I) models are constructed to clarify explanations, demonsgtatonships, and solve needs; and

m) current applications are used to reinforce science concepts.

Ovepview-Understanding the Standard

(Background Information for Instructor Use Only)

Essential Knowledge, Skills, and Processes

Science demands evidence. Scientists develop their ideas based on
evidence and they change their ideas when new evidence becomes
available or the old evidence is viewed in a different way.

Science uses both logic and innovation. Innovation has alwaysare
important part of science. Scientists draw upon their creativity to
visualize how nature works, using analogies, metaphors, and
mathematics.

Scientific ideas are durable yet subject to change as new data are
collected. The main body of scientikoowledge is very stable and
grows by being corrected slowly and having its boundaries extended
gradually. Scientists themselves accept the notion that scientific
knowledge is always open to improvement and can never be declareqd
absolutely certain. Newuestions arise, new theories are proposed, ng
instruments are invented, and new techniques are developed.

Science is a complex social endeavor. It is a complex social process
producing knowledge about the natural world. Scientific knowledge
represats the current consensaliong scientistas to what is the best

explanation for phenomena in the natural world. This consensus doe

measures.

measure elapsed time using a stopwatch or a clock.

make predictionsinferences, and draw conclusions using a variety o
sources such dsased-emicture graphs, bar graphs, and basic line
graphs.

analyze the variables in a simple experimeatd-decidddentify the
independent variable and the dependent variable. Dediah other

variable(s)must be held constant (not allowed to change) in order fo
the mvestlgatlon to represent a falr te’gllsetteeu#es—studen&s to

create a plausible hypothesis, stated in terms of d#usad effect
(then) from a set of basic observations that can be testasrequires
a—student—to—-comprehend—what n
apph-thatidea-in-newsituations—Fhe-applicationshewld-eecur in
terms-olHourth-grade-SOtelated-concepts-orothepncrete

situationsHypotheseshodddcanb e st at ed i n ter
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Standard 4.1

Strand: Scientific Investigation, Reasoning, and Logic

4.1

The student will demonstrate an understanding of scientific reasoning, logic, and the nature of science byaptionimducting investigations

in which

a) distinctions are made among observations, conclusions, inferences, and predictions;

b) objects or events are classified and arranged according to characteristics or properties;

c) appropriate instruments are setsttind used to measure length, mass, volume, and temperature in metric units;
d) appropriate instruments are selected and used to measure elapsed time;

e) predictions and inferences are made, and conclusions are drawn based on data from a varietg;of source

f) independent and dependent variables are identified;
g) constants in an experimental situation are identified;

h) hypotheses are developed as cause and effect relationships;

i) data are collected, recorded, analyzed, and displayed using bar anthbagiaphs;

j) numerical data that are contradictory or unusual in experimental results are recognized,;

k) data are communicated with simple graphs, pictures, written statements, and numbers;

I) models are constructed to clarify explanations, demonsgtatonships, and solve needs; and
m) current applications are used to reinforce science concepts.

Overview-Understanding the Standard
(Background Information for Instructor Use Only)

Essential Knowledge, Skills, and Processes

plausible onclusions.A conclusion is a summary statement based on

not arise automatically, since scientists with different backgrounds fro
all over the world may interpret the same diifeerently. To build a
consensus, scientists communicate their findings to other scientists al
attempt to replicate one anot he
of professional scientists, it is essential for fotgthde students to
engage in fequent discussions with peers about their understanding o
their investigations.

An observation is what you see, feel, taste, hear, or smell. Scientists
construct knowledge from observations and inferences, not observati
alone. To communicate an obsetion accurately, one must provide a
clear description of exactly what is observed and nothing more. Thosé
conducting investigations need to understand the difference between
what is seen and what inferences, conclusions, or interpretations can
drawn fom the observation.

An inference |%eﬁel%|=e¥a tentative explanatiodnased orevidensce
Hyadkground knowledge and

avallable data

Accurate observations and evidence are necessary to draw realistic a

water temperature is increased, then the amount of sugar that can &
di ssolved in it will increase.

organize and analyze data from a simple experiment. Construct ba
graphs ad line graphs depicting the data.

judge which, if any, data in a simple set of results (generally 10 or

fewer in number) appear to bensiderably-outside-the-expected
range—Students-should-be-able to-determine-the-significance-ef-unu

datacontradicbry or unusual

present results of a simple experiment using graphs, pictures,
statements, and numbers.

construct gphysicalmodel to clarify an explanation, demonstrate a

relationship, or solve a neeginginfermationrelated-tofourirade
SOL-coneepts

Final Reviewi November 182010-- Virginia Board of Education

Grade Foui Page7



Standard 4.1 Strand: Scientific Investigation, Reasoning, and Logic

4.1 The student will demonstrate an understanding of scientific reasoning, logic, and the nature of science byapthopimducting investigations
in which
a) distinctions are made among observations, conclusions, inferences, and predictions;
b) objects or events are classified and arranged according to characteristics or properties;
c) appropriate instruments are setsttind used to measure length, mass, volume, and temperature in metric units;
d) appropriate instruments are selected and used to measure elapsed time;
e) predictions and inferences are made, and conclusions are drawn based on data from a varietg;of source
f) independent and dependent variables are identified;
g) constants in an experimental situation are identified;
h) hypotheses are developed as cause and effect relationships;
i) data are collected, recorded, analyzed, and displayed using bar anthbagiaphs;
j) numerical data that are contradictory or unusual in experimental results are recognized,;
k) data are communicated with simple graphs, pictures, written statements, and numbers;
I) models are constructed to clarify explanations, demonsgtatonships, and solve needs; and
m) current applications are used to reinforce science concepts.

Overview-Understanding the Standard Essential Knowledge, Skills, and Processes
(Background Information for Instructor Use Only)
the results of an investigation.

1 A scientific predictioris-a-ferecastabettlls what may happen in some
future situation. It is based on the application of scientific principles ar
factualinformation.

€anclusions are drawn by

mak|ng|udgme ng after con5|der|ng all the information you have
gathered. Conclusions are based on details and facts.

1 Systematic investigations require standard measures (metniistent
and reliable tools, and organized reporting of data. The way the data
displayed can make it easier to uncover important information. This ¢
assist in making reliable scientific forecasts of future events.

1 Elapsed time is the amount of gnthat has passed between two given
times. Gee Grade Four Mathematics Curriculum Framework, Standa

4.9, page 23.

1 Anexperiment is a fair test driven by a hypothesis. A fair test is one ir]
which only one variable is compared.

f__A hypothesis is a prediction about the relationship between variables.
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Standard 4.1 Strand: Scientific Investigation, Reasoning, and Logic

4.1 The student will demonstrate an understanding of scientific reasoning, logic, and the nature of science byapthopimducting investigations
in which
a) distinctions are made among observations, conclusions, inferences, and predictions;
b) objects or events are classified and arranged according to characteristics or properties;
c) appropriate instruments are setsttind used to measure length, mass, volume, and temperature in metric units;
d) appropriate instruments are selected and used to measure elapsed time;
e) predictions and inferences are made, and conclusions are drawn based on data from a varietg;of source
f) independent and dependent variables are identified;
g) constants in an experimental situation are identified;
h) hypotheses are developed as cause and effect relationships;
i) data are collected, recorded, analyzed, and displayed using bar anthbagiaphs;
j) numerical data that are contradictory or unusual in experimental results are recognized,;
k) data are communicated with simple graphs, pictures, written statements, and numbers;
I) models are constructed to clarify explanations, demonsgtatonships, and solve needs; and
m) current applications are used to reinforce science concepts.

Overview-Understanding the Standard Essential Knowledge, Skills, and Processes
(Background Information for Instructor Use Only)
hypothesis is an educated guess/prediction about what will happen b3
on what you already know and what you have already learned fromy
research. It must be worded so thasitifit est abl e. o

1 Inorder to conduct an experiment, one must recognize all of the
potential variables or changes that can affect its outcome.

1 Anmanipulatedndependentariable is the factor in an experiment that
is altered by the experimenteFfhe indepenent variable is purposely
changed or manipulated.

1 A respondingdependentariable is the factor inan experlment that
changes as a result of tble v

manipulationof thei ndependen‘t/arlable

I The constants in an experimeng éinose things that aparposefullynot
changedsytandremain the same throughout the experiment.

1 Inscience, it is important that experiments and the observations recor
are repeatable. There are two different types ofidgtalitative and
quanttative. Qualitative data deal with descriptions and data that can
observed, but not measured. Quantitative data are data that can be
counteg or measured and the results can pe recorded using_numbers
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Standard 4.1 Strand: Scientific Investigation, Reasoning, and Logic

4.1 The student will demonstrate an understanding of scientific reasoning, logic, and the nature of science byapthopimducting investigations
in which
a) distinctions are made among observations, conclusions, inferences, and predictions;
b) objects or events are classified and arranged according to characteristics or properties;
c) appropriate instruments are setsttind used to measure length, mass, volume, and temperature in metric units;
d) appropriate instruments are selected and used to measure elapsed time;
e) predictions and inferences are made, and conclusions are drawn based on data from a varietg;of source
f) independent and dependent variables are identified;
g) constants in an experimental situation are identified;
h) hypotheses are developed as cause and effect relationships;
i) data are collected, recorded, analyzed, and displayed using bar anthbagiaphs;
j) numerical data that are contradictory or unusual in experimental results are recognized,;
k) data are communicated with simple graphs, pictures, written statements, and numbers;
I) models are constructed to clarify explanations, demonsgtatonships, and solve needs; and
m) current applications are used to reinforce science concepts.

Overview-Understanding the Standard Essential Knowledge, Skills, and Processes
(Background Information for Instructor Use Only)
Quantitative data can be represented visually in graphs and charts.
Quantitative data define whereqsalitative datalescribe. Quantitative
data are more valuable in sciertmecause they allow direct comparisons
between observations made by different people or at different times.

Example of Qualitative vs. Quantitative Data

Main Street Elementary School Science Club

Qualitative Quantitative
®  Friendly ® 10 fourth-grade students and 12 fifth-
®  Llike science grade students
*  Positive about schoolwork ® 14 grls 8hoys
& 92 percentparticipatedin the divisionwide
science fair last year

 Itis important for students to apply the suence content thev have lear
to currenteventsand applications oS
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Grade Four
Science Strand

Force, Motion, and Energy

This strand focuses on student understanding of what force, motion, and energy are and how the
concepts are connected. The major topics developed in this strand imzlgdetism, types of motion,

simple and compound machines, and energy forms and transformations, especially electricity, so
and light. This strand includes science standards K.3, 1.2, 2.2, 3.2,4.2,4.3,5.2,5.3, 6.2, and 6.3
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Standard 4.2 Strand: Force, Motion, and Energy

4.2 The student will investigate and understand characteristics and interactions of moving objects. Key concepts include
a) motion isdescribeddy an objectds direction and speed;
b) changes in motioare related to force and mass;
c) friction is a force thabpposes motigrand
d) moving objects have kinetic energy.

Understanding-the-StandardOverview

This standard is introduced in firgtade and prepares students for a moejoth study of energy in eightfrade. This standard
focuses on the characteristics of moving objects. Key concepts include the effect of forces, such as friction, on nasingisbje
intended that students will actively develapd utilizescientific investigation, reasoning, araic skills (4.1) in the context of the
key concepts presented in this standard.
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Standard 4.2

Strand: Force, Motion, and Energy

4.2

The student will investigate and understand characteristics and interactions of moving objectsdépys include

a) motionisdescribedy an objectds di
b) changes in motioare related to force and mass;

c) friction is a force that opposes motjand

d) moving objects have kinetic energy.

recti on

and speed;

Overview-Understanding the Standard

(Background Information for Instructor Use Only)

Essential Knowledge, Skills, and Processes

f

= =4 -4 -2

Fhe-concepts-developed-in-this-standard-include-the-following:

The position of an object can be described by locating it relative to
another object or to tHeackground.

Tracing and an

motion.

measuring object

Speed describes how fast an object is moving.
Energy may exist in two states: kinetic or potential.
Kinetic energy is the energy of motion.

A force is any push or puthat causes an object to move, stop, or chan
speed or direction.

The greater the force, the greater the change in motion will be. The m
massive an object, the less effect a given force will have on the objec

Friction is the resistance to motioreated by two objects moving
against each other. Friction creates heat.

Unless acted on by a force, objects in motion tend to stay in motion a
objects at rest remain at rest.

In order to meet this standard, it is expected that studbotdd-be-able-to
will

describe the position of an object.

collect and display in a table and line graph time and position data f
a moving object.

explain that speed is a measure of motion.

interpret data to determine if the speed of an object is increasing,
decreasingor remaining the same.

identify the forces that cause
describe the direction of an o
backward.

infer that objects have kinetic energy.

design an investigation t omasses
of an object increases, then t

design an investigation to determine the effect of friction on moving
objects. Write a testable hypothesandidentify the dependent
variable, the independent variable, and the constants. Conduct a g
test, collect and record the data, analyze the data, and report the re
of the data.
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Standard 4.3 Strand: Force, Motion, and Energy

4.3 The student will investigate and understanddiaracteristics of electricity. Key concepts include
a) conductors and insulators;
b) basic circuits;
C) static electricity;
d) the ability of electrical energy to be transformed into light and motion, and to produce heat;
e) simple electromagnets and magism; and
f) historical contributions in understanding electricity.

Understanding-the-StandardOverview

This standard focuses on the characteristics of electricity as related to circuits and circuit components, magnetibargststiand
historicalcontributions important to the understanding of electricity. As electrical energy is an integral part of modern civilization
(e.g., powering our computers; lighting, heating and cooling our homes and businesses; and making the information &gé possibl
is critical that students begin to understand basic electricity concepts. This standard will be the basis fordeptirstudy in the
eighth grade. It is intended that students will actively devataputilizescientific investigation, reasoning,@fogic skills (4.1) in

the context of the key concepts presented in this standard.
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Standard 4.3 Strand: Force, Motion, and Energy

4.3 The student will investigate and understand the characteristics of electricity. Key concepts include
a) conductors and insulators;
b) basic circuits;
C) static electricity;
d) the ability of electrical energy to be transformed into light and motion, and to produce heat;
e) simple electromagnets and magnetism; and
f) historical contributions iminderstanding electricity.

Overview-Understanding the Standard Essential Knowledge, Skills, and Processes
(Background Information for Instructor Use Only)
The-concepts-developed-in-this-standard-include-thefollowing: In order to meet thigandard, it is expected that studeshisuld-be-able-to
will

1 A continuous flow of negativeharges (electrons) creates an electric
current. The pathway taken by an electric current is a circuit. Closed | § apply the terms insulators, conductors, open and closed in describin
circuits allow the movement of electrical energy. Open circuits preven electrical circuits.

the movement of electrical energy. . . L
9y differentiate between an open and closed electric circuit.

9 Electrical energy moves through masdsithat are conductors (metals).
Insulators (rubber, plastic, wood) do not conduct electricity well.

1 Among conducting materialspergy-passes-more-or less-easily becaus 1 createand diagram a functioning series circuit using dry cells, wires,
£y ; thé raté & which energy Sowsdepems on th switches, bulbs, and bulb holders.

mat esrasiatdne 1 create and diagram a functioning parallel circuit using dry cells, wire
switches, bulbs, and bulb holders.

use the dry cell symbol$Yand (+).

1 In a series circuit, there is only one pathway for the current, but in a
parallel circuit there are two or more pathways for it.  differentiate between a parallel and seriesuitr

Rubbing certain materials together creates static electricity. 1 describe the types of energies (ilight_heat_metisrthermal, radiant,
Lightning is the discharge of static electricitythe atmosphere. and mechanicakhat are transformed by various household appliancg
(e.q., lamp, toaster, fan).

Electrical energy can be transformed ihtmatlight; or motion, ande te a di ¢ ic field usi "
can producéeatthermal energyrechanicat-energy 1 create a diagram of a magnetic field using a magnet.

1 Certain ironbearing metals attract other such metals (also nickel and T compare and contrast agnanent magnet and an electromagrnet.
cobalt). explain how electricity is generated by a moving magnetic field.

I Lines of force extend from the @ of a magnet in an arched pattern | §  design an investigation using static electricity to attract or repel a
defining the area over which magnetic force is exerted. variety of materials.

I An electric current creates a magnetic field, and a moving magnetic fif §  explain how static electricity is created and occurs inreatu
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Standard 4.3 Strand: Force, Motion, and Energy

4.3 The student will investigate and understand the characteristics of electricity. Key concepts include
a) conductors and insulators;
b) basic circuits;
c) static electricity;
d) the ability of electrical energy to be transformed into light and motion, and to produce heat;
e) simple electromagnets and magnetism; and
f) historical contributions imnderstanding electricity.

Overview-Understanding the Standard Essential Knowledge, Skills, and Processes
(Background Information for Instructor Use Only)
creates an electric current.

9 construct a simple electromagnet using a wire, nail, or other iron

1 Acurrent flowing through a wire creates a magnetic fieldapding a bearing object, and a dry cell.
wire around certain ircbearing metals (iron nail) and creating a closed . . L .
circuit is an example of a simple electromagnet. 1 design and perform an !nvestlgatlon to determlne the strength of an
electromagnet. (Theanipulatedndependentariable could be the
1 Benjamin Franklin, Michael Faraday, and Thomas Edison made number of coils ofvire and therespendinglependentariable could
important discoveries about electricity. be the number of paperclips the magnet can attract.)

1 describe the contributions of Ben Franklin, Michael Faraday, and
Thomas Edison to the understanding and harnessing of electricity.
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Grade Four
Science Strand

Life Processes

This strand focuses on the life processes of plants and animals and the specific needs of each. T
topics developed in the strand include basic needs and life processes of organisms, their physica
characteristics, orderly changes in life cyclesiasoral and physical adaptations, and survival and
perpetuation of species. This strand includes science standard6 K.6.4, 1.5, 2.4, 3.4, and 4.4.
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Standard 4.4 Strand: Life Processes

4.4 The student will investigate and understand basic plant anatomy andlifesspes. Key concepts include
a) the structures of typical plants and the function of each structure;
b) processes and structures involved with plant reproduction;
c) photosynthesis; and
d) adaptations allow plants to satisfy life needs and respond nthi@nment.

Understanding-the-StandardOverview

This standard focuses on the basic life processes and anatomy of plants. It represents-daptirérgatment of the plant
structures and the processes associated with plant reproduction. Photosigthesiduced in this standard. Closely related
standards from previous grades include K.6, 1.4, and 2.4. This standard also is closely connected with concepts @m&santed in
standard 4.5. It is intended that students will actively develop scteimistigation, reasoning, and logic skills (4.1) in the context
of the key concepts presented in this standard.
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Standard 4.4

Strand: Life Processes

4.4

The student will investigate and understand basic plant anatomy and life prokegsesncepts include
the structures of typical plants and the function of each structure;
processes and structures involved with plant reproduction;

a)
b)
<)
d)

photosynthesis; and

adaptations allow plants to satisfy life needs and respond to the engitbnm

Ovepsew-Understanding the Standard

(Background Information for Instructor Use Only)

Essential Knowledge, Skills, and Processes

Fhe-concepts-developed-in-this-standard-include-the-following:

f

For many typical green plants, there are anatorsicattures that
perform certain basic functions. For example, roots anchor the plants
take water and nutrients from the soil. Plant stems provide support an
allow movement of water and nutrients.

Fheplant-kingdoniPlantscan be divided into two genéigroups: those
that produce seeds and those that produce spores.

Many seeebroducing plants have roots, stems, leaves, and flowers.

Seedsvary considerably in size. Orchids, for example, produce seeds
small as dust particles. The coconut is ondneflargest seeds in the
plant kingdom. In many seeds, the protective outer seed coat is resist
to physical damage and may also contain waxes and oils that help prdg
water loss.

The embryo within the seed begins as a single cell, the zygote. Tibe b
organs of the plant body can be found in the embryo. In some seeds {
embryonic leaves are quite large, filling most of the volume of the seeq
The embryonic leaves are a major source of stored food for the embryj
Beans are an example of plants wilge embryonic leaves. In many
other plants the embryonic leaves are relatively small, and the embryd
nourished by a tissue called endosperm.

Pollination is part of the reproductive process of flowering plants.
Pollination is the process by which sl is transferred from the stamens
to the stigma.

The stamen and pistil are reproductive parts of the flower. The sepals

the small leaves that form the housing of the developing flower.

In order to meet this standard, it is expected that studbotdd-be-able-tq
will

1 analyze a common plant: identify the roots, stems, leaves, and
flowers, and eglain the function of each.

1 create a model/diagram illustrating the parts of a floweritand
reproductive processeeExplain your model/diagram using the
following terminology: pollination{stamenstigma,pistil, sepal,
embryo, sporegvary-ovusleseed.

1 compare and contrast different ways plants are pollinated.

explain that ferns and mosses reproduce with spores rather than
seeds.

1 explain the process of photosynthesis, using the following
terminology: sunlight, chlorophyll, water, carbon dioxide, oxygen,
and sugar.

1 desi . L | inetl lati i | en the
presence-ofsunlight-and-plantgrowth.

1 explain the ra@ ofdermancy-foradaptations ofommon plantgo
include dormancy, response to light, and response to maisture
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Standard 4.4 Strand: Life Processes

4.4 The student will investigate and understand basic plant anatomy and life prokegsesncepts include
a) the structures of typical plants and the function of each structure;
b) processes and structures involved with plant reproduction;
c) photosynthesis; and
d) adaptations allow plants to satisfy life needs and respond to the engimtonm

Overview-Understanding the Standard Essential Knowledge, Skills, and Processes

(Background Information for Instructor Use Only)

Some plants reproduce with spores. These include ferns andsmosse

Green plants produce their own food through the process of
photosynthesis. Green plants use chlorophyll to produce food (sugar),
using carbon dioxide, watasgtrientsenzymes and other chemicadad
sunlight. Leaves are the primary food producing pathese plants.

Oxygen ispreducedreleasediuring photosynthesis.

1 Plants adapt to changes in their environment in order to survive.
Dormancy is a plant adaptatio@ormancy is a period of suspended life
processes brought on by changes in the environment.
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Grade Four
Science Strand

Living Systems

This strand begins in second grade and builds from basic to more camglesstandings of a system,
both at the ecosystem level and at the level of the cell. The concept of kingdoms of living things &
general classifying of organisms are also presented. The other major topics developed in the stra
include the types of tationships among organisms in a food chain, different types of environments
the organisms they support, and the relationship between organisms and their nonliving environn
This strand includes science standards 2.5, 3.5, 3.6, 4.5, 5.5, and 6.7.
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Standard 4.5 Strand: Living Systems

4.5 The student will investigate and understand how plants and animals, including humans, in an ecosystem interact witaranedamitiththe
nonliving components in the ecosystem. Key concepts include
a) plant and animahdaptations;
b) organization of populations, communities, and ecosystems and how they interrelate;
c) flow of energy through food webs;
d) habitats and niches;
e) changes in an organismés niche at wvarious stages in its |
f) influences of hum@aactivity on ecosystems.

Understanding-the-StandardOverview

This standard focuses on the relationships among plants, animals, and the nonliving environment and brings together several
elements of both Life Processes and Living Systems. This standard assumes students have a basic understanding that all living
thingsorganismsare interrelated and dependent in some way on other bisingsorganismsand their environment. Plants and

animals in ecological systems live in a web of interdependence in which each species contributes to the functionireyalf the ov
sysem. Organisms live in a habitat to which they are structurally and behaviorally adapted. Certain conditions within etsironmen
determine which organisms and communities succeed there. This standard builds upon previous standards 1.5, 2.4,&x%. 3.4, 3.5
3.6. It is intended that students will actively devedoyl utilizescientific investigation, reasoning, and logic skills (4.1) in the

context of the key concepts presented in this standard.
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Standard 4.5

Strand: Living Systems

4.5

The sstudent will investigate and understand how plants and animals, including humans, in an ecosystem interact with omelamithhéea
nonliving components in the ecosystem. Key concepts include

a) plant and animal adaptations;

b) organization opopulations, communities, and ecosystems and how they interrelate;
c) flow of energy through food webs;

d) habitats and niches;

e) changes in an organismds niche at wvari

f) influences of human activity on ecosystems.

ous stages in its |

Ovepview-Understanding the Standard

(Background Information for Instructor Use Only)

Essential Knowledge, Skills, and Processes

Fhe-concepts-developed-in-this-standard-include-the-following:

f

Organisms have structural adaptations, or physical attribute fitipat
them meet a life need.

Organisms also have behavioral adaptations, or certain types of
activities they perform, which help them meet a life need.

All the organisms of the same species that live in the same place at t
same time are a population.

Popuations of species that live in the same place at the same time
together make up a community.

The organization of communities is based on the utilization of the
energy from the sun within a given ecosystem. The greatest amount
energy in a community isiithe producers.

Within a community, organisms are dependent on the survival of othe Il

organisms. Energy is passed from one organism to another.

All the populations and the nonliving components in an environment
that interact with each other form an ecosyst

The sunés energy cycles through
consumers and back into the nutrient pool through decomposers.

A habitat is the place or kind of place in which an animal or plant
naturally | ives. An owatpraghelter,rardd g

space. The size of the habitat

1 understand that adaptations allow an organism to succeed in a give

1 explain how different organisms use their uniqdaptations to meet

1 compare and contrast the differingys an organism interacts with its

1 differentiate among positive and negative influences of human actiy

In order to meet this standard, it is expected that studbatdd-be-able-to
will.

distinguish between structurgdhysical)and behavioral adaptations.
investigate and infer the function of basic adaptatewsprovide
evidence-for-the-conelusion

environment.

their needs.
describe why certain communities exist in given habitats.
illustrate the food webs in a local area

andcompare and contrast the niches of several different organisms
within the community.

surroundings at various stages of its life cycle. Specific examples
include a frog and a butterfly.

on ecosystems.
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Standard 4.5

Strand: Living Systems

4.5

Thesstudent will investigate and understand how plants and animals, including humans, in an ecosystem interact with omelamithhéea
nonliving components in the ecosystem. Key concepts include

a) plant and animal adaptations;

b) organization opopulations, communities, and ecosystems and how they interrelate;

c) flow of energy through food webs;
d) habitats and niches;

e) changes in an organismés niche at wvarious stages in its |

f) influences of human activity on ecosystems.

Oveprview-Understanding the Standard

(Background Information for Instructor Use Only)

Essential Knowledge, Skills, and Processes

A niche is the function that an organism performs in the food web of
that community. A niche also includes everything else the organism
does and needs in its environmeyd. two types of organisms occupy
exactly the same niche in a community.

The organization of a community is defined by the interrelated nicheqd
within it.
During its |Iife cycl e, adnitsoichg an

d may change. For example, wizat animal eats, what eats it, and
other relationships will change.

Humans can have a major impact on ecosystems.
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Grade Four
Science Strand

Interrelationships in Earth/Space Systems

This strand focuses on student understanding of how Earth systems are connectedthed fidlv
interacts with other members of the solar system. The topics developed include shadows; relatior
between the sun anbdeEarth; weather types, patterns, and instruments; properties of soail;
characteristics of the ocean environment; and organization of the solar system. This strand incluc
science standard&7K.8, 1.6, 2.6, 3.7, 4.6, 5.6, and 6.8.
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Standard 4.6 Strand: Interrelationships in Earth/Space Systems

4.6 The student will investigate and understand how weather conditions and phenomena occur and can be predicted. Key lcoecepts inc
a) weather phenomena,;
b) weather measurements and meteorological tools; and
c) use of weather measurements and wegthenomena to make weather predictions.

Understanding-the-StandardOverview

This standard focuses on weather conditions and a more technical understanding of the tools and methods used torforecast futu
atmospheric conditions. Weather is introduced iarsme standard 2.6. It is intended that students will actively deasidpitilize
scientific investigation, reasoning, and logic skills (4.1) in the context of the key concepts presented in this standard.
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Standard 4.6

Strand: Interrelationships in Earth/Space Systems

4.6

The student will investigate and understand how weather conditions and phenomena occur and can be predicted. Key lcoecepts inc

a) weather phenomena,;
b) weather measurements and meteorological tools; and

c) use ofweather measurements and weather phenomena to make weather predictions.

Overview-Understanding the Standard

(Background Information for Instructor Use Only)

Essential Knowledge, Skills, and Processes

Temperature is the measure of the amouhieatthermalenergy in the
atmosphere.

Air pressurds due to the weight of the air and is determined by sever
factors including the temperature of the air.

A front is the boundary between air massedifferent temperature and
humidity.

Cirrus, stratus, cumulus, and cunimionbus clouds are associated with
certain weather conditions.

Cumulus clouds are fluffy and white with flat bottoms. They usually
indicate fair weather. However, when they gegi¢éarand darker on the

bottom, theyproduce-thunderstorniiecome cumulmimbus clouds.

Cumulo-nimbus clouds may produce thunderstarms

Stratus clouds are smooth, gray clouds that cover the whole sky (blo
out direct sunlight). Light rain and drizzle argually associated with
stratus clouds.

Cirrus clouds are feathery clouds. They are associated with fair weat
Cirrus clouds often indicate that rain or snow will fall within several
hours.

Extreme atmospheric conditions create various kinds of steunisas
thunderstorms, hurricanes, and tornadoes.

Different atmospheric conditions create different types of precipitatior

Meteorologists gather data by using a variety of instruments.

Meteorologists use data to predict weather patterns.

f

In order to meet this standard, it is expected that studbatdd-be-able-to
will

use-a-thermometglesign an investigation in which a thermometer is
usedto compare air temperatures over a period of time.

analyze the changes in air pressure occurring over time, using a
barometer, and predict what the changes mean in terms of changin
weather patterns.

illustrate and label high and low pressures on a map.

differentiate between the types of weather associated with high and
low pressure air masses. lllustrate and label high and low pressure
masses and warm and cold fronts.

differentiae between cloud typesd., cirrus, stratus, cumulus, and
cumulonimbus clouds) and the associated weather.

compare and contrast the formation of different types of precipitatio
(e.g.,rain, snow, sleet, and hail).

recognize a variety of storm types, deige the weather conditions
associated with each, and explain when they oezagr,(
thunderstorms, hurricanes, and tornadoes).

analyze and report information about temperature and precipitation
weather maps.

measure wind speed, using an anemometer.
measure precipitation with a rain gauge.

design an investigation in which weather data are gathered using
meteorological tools and charted to make weather predictions.
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Standard 4.6 Strand: Interrelationships in Earth/Space Systems

4.6 The student will investigate and understand how weather conditions and phenomena occur and can be predicted. Key lcodecepts inc
a) weather phenomena;
b) weather measurements and meteorological tools; and
c) use ofweather measurements and weather phenomena to make weather predictions.

Overview-Understanding the Standard Essential Knowledge, Skills, and Processes

(Background Information for Instructor Use Only)

A barometer meases air pressure.
An anemometer measures wind speed.

A rain gauge measurése amount oprecipitation.

= =4 =4 -2

A thermometer measures the temperature of the air.
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Grade Four
Science Strand

Earth Patterns, Cycles, and Change

This strand focuses on student understanding of patterns in nature, natural cycles, and changes
occur both quickly and slowly over time. An important idea represented in this strand is the relatic
among Earth patterns, cycles, and change anddffects on living things. The topics developed
include noting and measuring changes, weather and seasonal changes, the water cycle, cycles il
Earthmoonsun systemour solar systengnd changeitheEar t hés sur face ove
includes sience standards8:-K.9, K.10,1.7, 2.7, 3.8, 3.9, 4.4.8,and 5.7.
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Standard 4.7 Strand: Earth Patterns, Cycles, and Change

4.7 The student will investigate and understand the organization of the solar system. Key concepts include
a) the planets in the solar system;
b) the order of th@lanets in the solar system; and
c) the relative sizes of the planets.

Understanding-the-StandardOverview

This standard focuses on providing an introduction to our solar system. This includes the introduction to the plasetarin the
system, theiorder in the solar system in relation to the sun, and the sizes of the planets in relation to the size of Earth.-A more in
depth study of the solar system is in standard 6.8. It is intended that students will actively develop and utilize scientifi
invedigation, reasoning, and logic skills (4.1) in the context of the key concepts presented in this standard.
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Standard 4.7 Strand: Earth Patterns, Cycles, and Change

4.7 The student will investigate and understand the organization obldresystem. Key concepts include
a) the planets in the solar system;
b) the order of the planets in the solar system; and
c) the relative sizes of the planets.

Overview-Understanding the Standard Essential Knowledge, Skills, and Processes
(Background Information for Instructor Use Only)
The-concepts-developed-in-this-standard-nclude-the-following: In order to meet this standard, it is expected that studbatdd-be-able-to

. . . will
9 Our solar system is ancient. Early astronomers believed that Earthw —

the center of the universe and all other heavenly bodies orbited arourf § name the eight planets and describe whether they are a terrestrial
Earth. We now know that our sun is the center of our solar system a planet or a gas giant.

eight planets, a handful of dwarf planets, 170 nhamed moons, dust, g4
and thousands of asteroids and comets orbit around the sun.

9 sequence the eight planets in the solar system basédiopdsition
from the sun. (Mercury is the first from the sun, Venus is the secon
1 Our solar system is made up of eight planets: Merdtenus, Earth, etc.)
Mars, Jupiter, Saturn, Uranus, and Neptune.

1 sequence the eight planets in the solar system based on size (Jupi
1 Mercury, Venus, Earth, and Mars are considered terrestrial planets. the largest, Saturn is next, etc.)
Jupiter, Saturn, Uranus, and Neptune are called gas giants.

 construct a simple model of the sun and the planetsrisadar
T Mercury is closest to the sun and is a small, heavily craterediplane system.
Mercury 1l ooks 1 i ke dewagradaedassiiication S

from planet to dwarf planet, Mercury is now the smallest planet in ou
solar system.
9 Venus is second from the sun. It is similar to Earth in size and mass,

and has a permanent blkat of clouds that trap so much heat that the
temperatures on the surface of Venus are hot enough to melt lead.

T Earth is third from the sun. H
on Earth, and its distance from the sun, among many other factors, m
Earth a haven for life.

1 Mars is fourth from the sunMa—Théatmospheren Marsis thin and
there is a vast network of canyons and riverbeds on the red planet.
Scientists hypothesize that Mars once supported a wet, warmliarth
climate.

9 Jupiter isfifth from the sun. Jupiter is the Iargest planet in the solar
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Standard 4.7

Strand: Earth Patterns, Cycles, and Change

4.7

The student will investigate and understand the organization obldresystem. Key concepts include

a) the planets in the solar system;
b) the order of the planets in the solar system; and
c) the relative sizes of the planets.

Ovepview-Understanding the Standard

(Background Information for Instructor Use Only)

Essential Knowledge, Skills, and Processes

1

system and is considered a gas giant. Jupiter has no solid surface.

Saturn is sixth from the sumeientEarly scientists thought Saturn
was the only planet with rings, but we now know tlafour gas giants
(Jupiter, Saturn, Uranus, and Neptune) have rings.

Uranus is seventh from the sun. Uranus is a gas giant.

Neptune is eighth from the sun. Neptune appears blue through
telescopes and is a gas giant.

The eight planets sorted by sizerfr largest to smallest are: Jupiter,
Saturn, Uranus, Neptune, Earth, Venus, Mars, and Mercury.

Pluto is no longer included in the list of planets in our solar system du
to its small size and irreqular orbit. Many astronomers questioned
whether Pluto shdd be grouped with worlds like Earth and Jupiter. In
2006, this debate led the International Astronomical Union (IAU), the
recognized authority in naming heavenly objects, to formally reclassif]
Pluto. On August 24, 2006, Pluto's status was officialarged from
planet to dwarf planet.

A new distinct class of objects called "dwarf planets" was identified in
2006. It was agreed that "planets" and "dwarf planets" are two distind
classes of objects. The first members of the dwarf planet category ar
Cees, Pluto and 2003 UB313, given the name Eris. More dwarf plang
are expected to be announced by the IAU in the future.

What differentiates a dwarf planet from a planet? For the most part, t
are identical, but there is one key difference: A dwarfgdmas not
"cleared the neighborhood" around its orbit, which means it has not
become gravitationally dominant and it shares its orbital space with
other bodies of a similar size.

Pluto is smaller than seven of the moons in our solar systemwaanodt
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Standard 4.7 Strand: Earth Patterns, Cycles, and Change

4.7 The student will investigate and understand the organization obldresystem. Key concepts include

a) the planets in the solar system;
b) the order of the planets in the solar system; and
c) the relative sizes of the planets.

OverviewUnderstanding the Standard
(Background Information for Instructor Use Only)
be £en without a telescope.

Essential Knowledge, Skills, and Processes
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Standard 4.8 Strand: Earth Patterns, Cycles, and Change

4.8 The student will investigate and understand the relationships among Earth, the moon, and the sun. Key concepts include
a) the motions of Earth, the moon, and the sun;
b) the causes for Earthés seasons;
c) the causefor the phases of the moon;
d) the relative size, position, age, and makeup of Earth, the moon, and the sun; and
e) historical contributions in understanding the Eartborrsun system.

Understanding-the-StandardOverview

This standard focuses on the Eambonsun system and includes knowledge related to the motions of this system and the results of
our unique position in it. This includes the presence of an atmosphere, liquid water, and life. The standard is bugptsn conc
developed in science standakdg-K.8, 1.6, and 3.8 and that will be further expanded in 6.8. A medejith study ofheEar t h o6 s
makeup is in standard 5.7. It is intended that students will actively desetbptilizescientific investigation, resoning, and logic

skills (4.1) in the context of the key concepts presented in this standard.
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Standard 4.8

Strand: Earth Patterns, Cycles, and Change

Standard 4.8

4.8

The student will investigate and understand the relationships alB@itly the moon, and the sun. Key concepts include

the motions of Earth, the moon, and the sun;
the causes for Earthos
the causes for the phases of the moon;

a)
b)
<)
d)
e)

seasons;

the relative size, position, age, and makeup of Earth, the moon, and thadun;
historical contributions in understanding the Eartbonsun system.

Oveprview-Understanding the Standard

(Background Information for Instructor Use Only)

Essential Knowledge, Skills, and Processes

FheEarth completes one revolution around the sun every/36ays.
The moon revolves arourdeEarth about once every month.

Due to its axial tilttheEarth experiences seasons during its revolution|

around the sun.

The phases of the moon are caused by its position relatike Earth

and the sun. The phases of the moon include the new, waxing crescq
first quarter, waxing gibbous, full, waning gibbous, f@kird) quarter,
and waning crescent.

The sun is an avagesized yellow star, about 110 times the diameter (
theEarth. The sun is approximately 4.6 billion years old.

Our moon is a small rocky satellite, having about-quarter the
diameter otheEarth and oneightieth its mass. It has extremes of

temperéure, virtually no atmosphereo-waterand-nor life, and very
little water.

FhekEarth is one ohineeightplanets that revolve around the sun and
comprise the solar systefheEarth, the third planet from the sun, is
one of the foureekyterrestrialinner planets. It is about 150 million

kilometers from the sufFhe-emphasis-isplaced-on-the-Earth.+rather
than-the-otherplanets.)

FhekEarth is a geologically active planet with a surface that is constan

changing. Unlike the other three inner plEngsee previous bullet), it

will.

1 differentiate between rotation and revolution.
describe howheEar t hés axial tilt caus

1 model the formation of the eight moon phases, sequéergehases in
order, and describe how the phases occur.

9 describe the major characteristics of the sun, including its approxin
size, color, age, and overall composition.

I create and describe a model of the Eantfonsun system with
approximate scale distaes and sizes.

I compare and contrast the surface conditiortb@Earth,the moon,
andthesun.

I compare and contrast an Eadéntered to the surentered model of
the solar system.

9 analyze the differences in what Aristotle, Ptolemy, Copernicus, and
Galileo observed and what influenced their conclusions.

9 describe a contribution of the NASA Apollo missions to our

In order to meet this standard, it is expected that studbatdd-be-able-to

understanding of the moon.
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Standard 4.8

Strand: Earth Patterns, Cycles, and Change

Standard 4.8

4.8

The student will investigate and understand the relationships alfaitty the moon, and the sun. Key concepts include

a) the motions of Earth, the moon, and the sun;

b) the causes for Earthbés seasons;

c) the causes for the phases of the moon;

d) the relative size, position, age, and makeup of Earth, the moon, and th@dun;
e) historical contributions in understanding the Eartborrsun system.

Ovepview-Understanding the Standard

(Background Information for Instructor Use Only)

Essential Knowledge, Skills, and Processes

has large amounts of Ifgupporting water and an oxygeich
atmosphereFheEar t hds protective at mos
sunds damaging rays.

Our understanding of the solar system has changed from an Earth
centered mdel of Aristotle and Ptolemy to the sgentered model of
Copernicus and Galileo.

The NASA Apollo missions added greatly to our understanding of the|
moon.

Our understanding of the sun, moon, and the solar system continues
change with new scientifidiscoveries.
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Grade Four
Science Strand

Earth Resources

This strand focuses on student understanding the role of resources in the natural world and how |
can utilize those resources in a sustainable way. An important idea represented in this strand is tl
concept of management of resource use. This begthdasic ideas of conservation and proceeds to
more abstract consideration of costs and benefits. The topics developed include conservation of

materials, soil and plants as resources, en
impactsthe environment. This strand includes science standlafdsK.11,1.8, 2.8, 3.10, 3.11.8;4.9,
and 6.9.
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Standard 4.9 Strand: Earth Resources

4.9 The student will investigate and understand important Virginia natural resources. Key concepts include
a) watersheds andater resources;
b) animals and plants;
c) minerals, rocks, ores, and energy sources; and
d) forests, soil, and land.

Understanding-the-StandardOverview

Virginia has a rich variety of natural resources. These provide the raw materials for our daily lives and sustain our Setun@iny
resources are finite and must be used wiselggareensuretheir continued availability. This concept of natural reses is
introduced in 1.8 and extended in 6.9. It is intended that students will actively danelailizescientific investigation, reasoning,
and logic skills (4.1) in the context of the key concepts presented in this standard.
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Standard 4.9

Strand: Earth Resources

4.9

The student will investigate and understand important Virginia natural resources. Key concepts include

a) watersheds and water resources;

b) animals and plants;

c) minerals, rocks, ores, and energy sources; and
d) forests, soil, and land.

Overview-Understanding the Standard

(Background Information for Instructor Use Only)

Essential Knowledge, Skills, and Processes

f

Fhe-concepts-developed-in-this-standard-include-the-following:

Virginia is rich in a wide variety ofiatural resources, including forests,
arable (farmable) land, coal, sand and aggregates (rocks), wildlife an
aguatic organisms, clean water and air, and beautiful scenery.

A watershed is an area over which surface water (and the materials i
carries) flavs to a single collection place. The Chesapeake Bay
watershed covers approximately
two major watershed systems are the Gulf of Mexico and the North
Carolina Sounds.

Virginiabds water r es 0esfrE&sensirs,rinecs)

bays, and the Atlantic Ocean.
Virginia has a great variety of plant and animal resources.
Natural and cultivated forests are a widespread resource in Virginia.

Virginiabs soil and | and supforor
many economic activities, and offer a variety of recreational
opportunities.

In order to meet this standard, it is expected that studbatdd-be-able-to
will

f
f

compare and contrast natural andrmadehumanmaderesources.

distinguish among riversakes, and bays; describe characteristics of
each; and name an example of each in Virginia.

create and interpret a model of a watershed. Evaluate the statemer
Aiwe all |ive downstream.?o

identify watershed addresses.

recogni ze t he i mmpiceratresources, ingldding/ i
coal, limestone, granite, and sand and gravel.

appraise the importance of natural and cultivated forests in Virginia

describe a variety of soil and land uses important in Virginia.
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Virginia Science Standards of LearninGurriculum Framework 2010
Introduction

The Science Standards of Learni@girriculum Frameworlamplifies theScience Standards of Learning for Virginia Public Schaals defines the content
knowledge, skills, and understandings that are measured by the Standards of Learning t8sten@@&urriculum Framewoptovides additional guidance to
school divisions and their teachers as they develop an instructionadpragpropriate for their students. It assists teachers as they plan their lessons by
identifying essential understandings and defining the essential content knowledge, skills, and processes studentstaeethis mgplemental framework
delineates imgreater specificity the minimum content that all teachers should teach and all students should learn.

School divisions should use tBeience Curriculum Framewosds a resource for developing sound curricular and instructional programs. This framework
should not limit the scope of instructional programs. Additional knowledge and skills that can enrich instruction and énbatioe 8t s & under st andi nc¢
content identified in the Standards of Learning should be included as part of quality learningnegseri

The Curriculum Framework serves as a guide for Standards of Learning assessment development. Assessment items nmyldiababe shverbatim
reflection of the information presented in the Curriculum Framework. Students are expectechteedordipply knowledge and skills from Standards of
Learning presented in previous grades as they build scientific expertise.

The Board of Education recognizes that school divisions will adoptl& Kstructional sequence that best serves their studémslesign of the Standards of
Learning assessment program, however, requires that all Virginia school divisions prepare students to demonstrate axtteeestaentards for elementary

and middle school by the time they complete the grade leveld.tds$te high school endf-course Standards of Learning tests, for which students may earn
verified units of credit, are administered in a locally determined sequence.

Each topic in thé&cience Standards of Learni@urriculum Framework is developed arouhd Standards of Learningihe format of the Curriculum
Framework facilitates teacher planning by identifying the key concepts, knowledge and skills that should be the foaudiohifsteach standard. The
Curriculum Framework is divided into two lomns: Understanding the StandardgK Essential Understandings (middle and high school); and Essential
Knowledge, Skills, and Processes. The purpose of each column is explained below.

Understanding the Standard-8
This section includes backgroundimr mat i on for the teacher. It contains content that may ex
grade level. This section may also contain suggestions and resources that will help teachers plan instruction focusiandamdhe

Essential Understandings (middle and high school)
This section delineates the key concepts, ideas and scientific relationships that all students should grasp to demmudsrsteraiing of the Standards of

Learning.

Essential Knowledge, Skills arfttocesses (K.2)

Each standard is expanded in the Essential Knowledge, Skills, and Processes\Wilaheach student should know and be able to do in each standard is
outlined. This is not meant to be an exhaustive list nor a list that limits whatist ia the classroom. It is meant to be the key knowledge and skills that define
the standard.
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Grade Five
Science Strand

Scientific Investigation, Reasoning, and Logic

This strand represents a set of systematic inquiry skills that defines what a shedddivill be able to
do when conducting activities and investigaticarsd represents the student understanding of the na
ofscience The various skill categories are desc
Introduction to theScience Standards of Learnjrand the skills in science standard 5.1 represent m¢
specifically what a student should be able t@d@ result of science experiences in fifth grade. Acro
the grade |l evels, the skills in the AScient
continuous sequence of |nvest|gat|ve skilel an understanding of the nature of sciefRlease-rote

Kt is Imbaostant tiiatcthe plassrood ted e gqundenstar
how the skills in standard 5.1 are a key part of this sequence (i.e., K.1,K.2, 1.1,2.1, 3.1, 4.1, 5.1,
6.1). The fifthgrade currlculm should ensure that skills from precedlng grades are contlnuously
reinforced and developeH-
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Standard 5.1 Strand: Scientific Investigation, Reasoning, and Logic

51 The student will demonstrate an understanding of scientific reasoning, logic, and the nature of sgarg@rgyand conducting investigatior]
in which
a) items such as rocks, minerals, and organisms are identified using various classification keys;
b) estimates are made and accurate measurements of length, mass, volume, and temperature are madatfusieiproper tools;
c) estimates are made and accurate measurements of elapsed time are made using proper tools;
d) hypotheses are formed from testable questions;
e) independent and dependent variables are identified;
f) constants in an experimentaluation are identified;
g) data are collected, recorded, analyzed, and communicated using proper graphical representations and metric measurements;
h) predictions are made using patterns from data collected, and simple graphical data are generated;
i) inferences are made and conclusions are drawn;
j) models are constructed to clarify explanations, demonstrate relationships, and solve needs; and
k) current applications are used to reinforce science concepts.

Understanding-the-StandardOverview

The skills in standard 5.1 ar e andtheunderstdndihgmfthd aature nfescietidere fii nv e
all of the other fifthgrade standards (5.2.7). The intent of standard 5.1 is for students to continue to develop eofdngeiry

skills, andachieve proficiency with those skilland develop and reinforce their understanding of the nature of saiethee

context of the concepts developed at the fiftadelevel Standard 5.1 does not require a discrete unibe taughton scientific

investigation because théaguiry—skills that make up the standard should be incorporated in all the other fifthgrade

standards.It is also intended that by developing these skills, students will achieve a greater understanding af suigimyfiand

the nature of science and will more fully grasp the contelated concepts.
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Standard 5.1 Strand: Scientific Investigation, Reasoning, and Logic

5.1 The student will demonstrate an understanding of scientific reasoning,dog the nature of science by planning and conducting investigal
in which
a) items such as rocks, minerals, and organisms are identified using various classification keys;
b) estimates are made and accurate measurements of length, mass, volueraparature are made in metric units using proper tools;
c) estimates are made and accurate measurements of elapsed time are made using proper tools;
d) hypotheses are formed from testable questions;
e) independent and dependent variables are identified;
f) constants in an experimental situation are identified;
g) data are collected, recorded, analyzed, and communicated using proper graphical representations and metric measurements;
h) predictions are made using patterns from data collected, and simplecgtalata are generated,;
i) inferences are made and conclusions are drawn;
j) models are constructed to clarify explanations, demonstrate relationships, and solve needs; and
k) current applications are used to reinforce science concepts.

Overview-Understanding the Standard Essential Knowledge, Skills, and Processes
(Background Information for Instructor Use Only)
The-concepts-developed-in-this-standard-include-thefollowing: In order to meet this standard, it is expected that studbatdd-be-able-to

. . will
9 The nature of science refers to the foundational concepts that governy —

way scientists formulate explanations about the natural world. The 1 use classification keys to identify rocks, minerals, and organisms.
nature of science includes the following concepts:

a) the natural world is understandable;

b) science is based on evium, both observational and

experimental;
c) science is a blend of logic and innovation; 1 makeplausiblereasonablestimations of length, massdvolume
d) scientific ideas are durable yet subject to change as new dat and elapsed time

are collected
e) science is a complex social endeavor; and f measureempeﬁaturel,ength,. m.assanévolgme,wpgr_awe
f) scientists try to remain objective and engagesier review to using metric measures. This mcl_u_dqes mlllllmeters, centimeters, met

help avoid bias. kilometers, grams, kilograms, milliliters, liters, and degrees Celsius

In grade five, an emphasis should be placed on concepts a, b, ¢, d, & 9 use atestable question to form a hypothesis@aase and effect
(eg.ii f e, )tstatenrest.o

select and use the appropriatstruments, including centimeter rulers
meter sticks, graduated cylinders, balances, stopwatahds
thermometer$or making basic measurements.

M Science assumes that the natural world is understandable. Scientific
inquiry can provide explanati onq analyzethe variablesina simple experiment and identify the

krewiedgethinking from justa knowledge ofacts to understanding manipulatedindependentandrespendingdependentvariables and
why-howthefacts are relevant to everyday life. the constants

ﬂ Science demands evidence. Scientists develop their ideas based on ﬂ Co||ect, recordanah/ze’and report data, using charts and tab|esl and
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Standard 5.1 Strand: Scientific Investigation, Reasoning, and Logic

5.1 The student will demonstrate an understanding of scientific reasoniing,dod the nature of science by planning and conducting investigal
in which
a) items such as rocks, minerals, and organisms are identified using various classification keys;
b) estimates are made and accurate measurements of length, mass, volueraparature are made in metric units using proper tools;
c) estimates are made and accurate measurements of elapsed time are made using proper tools;
d) hypotheses are formed from testable questions;
e) independent and dependent variables are identified;
f) constants in an experimental situation are identified;
g) data are collected, recorded, analyzed, and communicated using proper graphical representations and metric measurements;
h) predictions are made using patterns from data collected, and simplécgialata are generated;
i) inferences are made and conclusions are drawn;
j) models are constructed to clarify explanations, demonstrate relationships, and solve needs; and
k) current applications are used to reinforce science concepts.

Overview-Understanding the Standard Essential Knowledge, Skills, and Processes
(Background Information for Instructor Use Only)
evidence and they change their ideas when new evidence becomes transldae numerical data into bar or line graphs.

availableor the old evidence is viewed in a different way.

1 make predictions based on trends in data. This requires the recogn

1 Science uses both logic and innovation. Innovation has always been of patterns and trends and determination of what those trends may
important part of science. Scientists draw upon their creativity to represent.
visualize how nature works, using analogies, metaphors, and

definemakeobservations-anmferencesand draw conclusions
 Scientific ideas are durable yet subject to change as new data are distinguish betweenbservations-anthferencesand conclusions

collected. The main body of scientific knowledge is very stable and | §  measure,record-identifycollect-and-organize-ebservations.

grows by being corrected slowly and having its boundaries extended Distinguish-between gualitative-and-quantitative-ebservations.
gradually. Scientists themselves acceptbion that scientific

knowledge is always open to improvement and can never be declare  construct a physical model to clarify an explanation, demonstrate
absolutely certain. New guestions arise, new theories are proposed, relationship, or solve a need.
instruments are invented, and new techniques are developed.

mathenatics.

1 Science is a complex social endera It is a complex social process for
producing knowledge about the natural world. Scientific knowledge
represents the current consenao®ng scientistas to what is the best
explanation for phenomena in the natural world. This consensus dog
not aise automatically, since scientists with different backgrounds fro
all over the world may interpret the same data differently. To build a
consensus, scientists communicate their findings to other scientists &
attempt to repl i calnerdeotmmeodedtneavork g
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Standard 5.1 Strand: Scientific Investigation, Reasoning, and Logic

5.1 The student will demonstrate an understanding of scientific reasoniing,dod the nature of science by planning and conducting investigal
in which
a) items such as rocks, minerals, and organisms are identified using various classification keys;
b) estimates are made and accurate measurements of length, mass, volueraparature are made in metric units using proper tools;
c) estimates are made and accurate measurements of elapsed time are made using proper tools;
d) hypotheses are formed from testable questions;
e) independent and dependent variables are identified;
f) constants in an experimental situation are identified;
g) data are collected, recorded, analyzed, and communicated using proper graphical representations and metric measurements;
h) predictions are made using patterns from data collected, and simplécgialata are generated;
i) inferences are made and conclusions are drawn;
j) models are constructed to clarify explanations, demonstrate relationships, and solve needs; and
k) current applications are used to reinforce science concepts.

Overview-Understanding the Standard Essential Knowledge, Skills, and Processes
(Background Information for Instructor Use Only)
of professional scientists, it is essential for fifffade students to
engage in frequent discussions with peers about their understanding
their investigations.

1 Systematic investigations require standard measures andteosind
reliable tools. Metric measures are a standard way to make
measurements and are recognized around the world.

1 Aclassification key is an important tool used to help identify objects
and organisms. It consists of a branching set of choices orddnize
levels, with most levels of the key having two choices. Each level
provides more specific descriptors, eventually leading to identification

1 A hypothesis is an educated guess/prediction about what will happen
based on what you already know and what gave already learned

from your research. | t mu st b €
hypothesis should be written as§s
al | |l i ght is blocked from a pl a

1 Anmanipulatedndependentariable is the factor in an experiment that|
is altered by the experimentefhe independent variable is purposely
changed or manipulated.

1 A respendingdependenvariable is the factor in an experiment that
changes as a result of theni p e-tmanipulation of
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Standard 5.1 Strand: Scientific Investigation, Reasoning, and Logic

5.1 The student will demonstrate an understanding of scientific reasoniing,dod the nature of science by planning and conducting investigal
in which
a) items such as rocks, minerals, and organisms are identified using various classification keys;
b) estimates are made and accurate measurements of length, mass, volueraparature are made in metric units using proper tools;
c) estimates are made and accurate measurements of elapsed time are made using proper tools;
d) hypotheses are formed from testable questions;
e) independent and dependent variables are identified;
f) constants in an experimental situation are identified;
g) data are collected, recorded, analyzed, and communicated using proper graphical representations and metric measurements;
h) predictions are made using patterns from data collected, and simplécgialata are generated;
i) inferences are made and conclusions are drawn;
j) models are constructed to clarify explanations, demonstrate relationships, and solve needs; and
k) current applications are used to reinforce science concepts.

Overview-Understanding the Standard Essential Knowledge, Skills, and Processes

(Background Information for Instructor Use Only)
the independentariable.

I The constants in an experiment are those things thastekanged

1 When conducting experiments, data are collected, recorded, analyze

and communicated using proper graphical representations and metri
measurements.

I Systematic investigations require organized reporting of data. The wa
the data are displayed carake it easier to see important patterns,
trends, and relationships. Bar graphs and line graphs are useful toold
reporting discrete data and continuous data, respectively.

1 A scientific prediction is a forecast about what rhappen in some
future sitwation. It is based on the application of factual information an
principles and recognition of trends and patterns.

1 Estimation is a useful tool for making approximate measures and givi
general descriptions. In order to make reliable estimates, one augst h
experience using the particular unit.

1 Observationisthe use-of senses-to-collectinformation-about the
environment:-An linference i| tentative explanation based on
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Standard 5.1 Strand: Scientific Investigation, Reasoning, and Logic

5.1 The student will demonstrate an understanding of scientific reasoniing,dod the nature of science by planning and conducting investigal
in which
a) items such as rocks, minerals, and organisms are identified using various classification keys;
b) estimates are made and accurate measurements of length, mass, volueraparature are made in metric units using proper tools;
c) estimates are made and accurate measurements of elapsed time are made using proper tools;
d) hypotheses are formed from testable questions;
e) independent and dependent variables are identified;
f) constants in an experimental situation are identified;
g) data are collected, recorded, analyzed, and communicated using proper graphical representations and metric measurements;
h) predictions are made using patterns from data collected, and simplécgialata are generated;
i) inferences are made and conclusions are drawn;
j) models are constructed to clarify explanations, demonstrate relationships, and solve needs; and
k) current applications are used to reinforce science concepts.

Overview-Understanding the Standard Essential Knowledge, Skills, and Processes

(Background Information for Instructor Use Only)
background knowledge and avallable dheuse-of-prioknowledge

1 A conclusion is a summary statement based on the results of an
investigation. Scientific conclusions are baskdthon verifiable

observations (science is empiricajd-en-inferences

1 Scientific modelings the process of generating abstract, conceptual,
graphical and/or mathematical models. It is an approximation or
simulation of a real system that omits all but the most essential varial
of the system.n order to create a model, a scientist must finake
some assumptions about the essential structure and relationships of
objects and/or events in the real world. These assumptions are abou
what is necessary or important to explain the phenomena.

1 Itis important for students to apply the scienceteonthat they have
learned to current issues and applications.
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Grade Five
Science Strand

Force, Motion, and Energy

This strand focuses on student understanding of what force, motion, and energy are and how the
concepts are connected. The major topics developihis strand include magnetism, types of motion
simple and compound machines, and energy forms and transformations, especially electricity, so
and light. This strand includes science standards K.3, 1.2, 2.2, 3.2,4.2,4.3,5.2,5.3, 6.2, and 6.3
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Standard 5.2 Strand: Force, Motion, and Energy

5.2 The student will investigate and understand how sound is created and transmitted, and how it is used. Key concepts include
a) compression waves;
b) vibration, compression, wavelength, frequency, amplitude;
c) the ability of differentmedia (solids, liquids, and gases) to transmit sound; and
d) uses and applications of sound waves.

Understanding-the-StandardOverview

This standard introduces the concept of what sound is and how sound is transmitted. The students are introduced to scientific
vocabulary and the phenomenacompression wavefrequency, waves, wavelength, and vibration in this standard. Students
should nake predictions about and experiment with the transmission of sound. It is intended that students will activelawuvelop
utilize scientific investigation, reasoning, and logic skills (5.1) in the context of the key concepts presented in this standard.
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Standard 5.2

Strand: Force, Motion, and Energy

5.2
a)
b)
<)
d)

compression waves;
vibration, compression, wavelengfrequency, amplitude;

uses and applications of sound waves.

The student will investigate and understand how sound is created and transmitted, and how it is used. Key concepts include

the ability of different media (solids, liquids, and gases) to transmit sound; and

Ovepview-Understanding the Standard

(Background Information for Instructor Use Only)

Essential Knowledge Skills, and Processes

The-concepts-developed-in-this-standard-nclude-thefollowing:

1 Sound is a form of energy produced and transmitted by vibrating
matter.

Sound waves are compression (longitudinal) waves.

T  When compression (longitudinal) waves méweugh matter (solid,
liguid, or a gas), the molecules of the matter move backward and
forward in the direction in which the wave is traveling. As sound
waves travel, molecules are pressed together in some parts
(compression) and in some parts are spoeddrarefaction). A
childbés toy in the
compression (longitudinal) wave.

Compression (Longitudinal) Wave

Compression

00

Rarefaction

!

Wavelength

Direction of Travel

form of a c|y

In order to meet this standard, it is expected that studbatdd-be-able-to
will

9 use the basic terminology of sound to describe what sound is, how it
formed, how it affects matter, and how it travels.

create and interpret a model or diagram of mme@ssion wave.

1 explain why sound waves travel only where there is matter to transmi
them.

1 explain the relationship between frequency and pitch.

design an investigation to determine what factors affect the pitch of a
vibrating object. This includes vibiag strings, rubber bands,

beakers/bottles of air and water, tubes (as in wind chimes), and othef
common materials.

I compare and contrast sound traveling through a solid with sound
traveling through the air. Explain how different media (solid, liquid, an
gas) will affect the transmission of sound.

1 compare and contrast the soaKxbice) that humans make and hear to
thatthoseof other animals. This includes bats, dogs, and whales.

I compare and contrast how different kinds of musical instruments mak
sound. his includes string instruments, woodwinds, percussion
instruments, and brass instruments.
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Standard 5.2 Strand: Force, Motion, and Energy

5.2 The student will investigate and understand how sound is created and transmitted, and how it is used. Key concepts include
a) compression waves;
b) vibration, compression, wavelengfrequency, amplitude;
c) the ability of different media (solids, liquids, and gases) to transmit sound; and
d) uses and applications of sound waves.

Overview-Understanding the Standard Essential Knowledge Skills, and Processes

(Background Information for Instructor Use Only)

1 The frequency of sound is the numbergrationswavelengthsn a
given unit of time.

1 When we talk, sound waves travel in air. Sound also travels in liqu
and solids. Sound waves must have a medigiinroughwhich to
travel. In a vacuum sound cannot travel because there is no matte
it to move through.

oy a-comp on-Wave-moving-outward-from- olifee.
wavelength of sound is the distance between two compreggions
between two rarefactiondg’he waelength can be measured from any
point on a wave as long as it is measured to the same point on the
wave.

1 Pitch is determined by the frequency of a vibrating object. Objects
vibrating faster have a higher pitch than objects vibrating sloer.
changen frequency of sound waves causes an audible sendadion
difference in pitch.

1 Amplitude is the amount of energy in a compression (longitudinal)
wave and is related to intensity and volume. For example, when a
loud sound is heard, it is because many ks have been vibrated
with much force. A soft sound is made with fewer molecules being
vibrated with less force.

1 Sound travels more quickly through solids than through liquids and
gases because the molecules of a solid are closer together. Sound
travek meostslowlythe slowesthrough gases because the molecules|
of a gas are farthest apart.

1 Some animals make and hear ranges of sound vibrations different
from those that humans can make and hear.
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Standard 5.2 Strand: Force, Motion, and Energy

5.2 The student will investigate and understand how sound is created and transmitted, and how it is used. Key concepts include
a) compression waves;
b) vibration, compression, wavelengfrequency, amplitude;
c) the ability of different media (solids, liquids, and gases) to transmit sound; and
d) uses and applications of sound waves.

Overview-Understanding the Standard Essential Knowledge Skills, and Processes

(Background Information for Instructor Use Only)

1 Musical instruments vibrate to produce soufidhere argnany
different types of musical instruments and each instrument causes
vibrations in different ways. The most widely accepted way to
classify musical instruments is to classify them by the way in which
the sound is produced by the instrument. The lf@asic
classifications are percussion instruments (e.g., drums, cymbals),
stringed instruments (e.g., violin, piano, guitar), wind instruments
(e.q., flute, clarinet, trumpet, trombone), and electronic instruments
(e.qg., electronic organ, electric guitar)
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Standard 5.3 Strand: Force, Motion, and Energy

5.3 The student will investigate and understand basic characteristics of visible light and how it behaves. Key concepts include
a) transverse waves;
b) the visible spectrum;
c) opaque, transparent, and translucent;
d) reflection of light from reflective surfaces; and
e) refraction of light through water and prisms.

Understanding-the-StandardOverview

Concepts related to light are introduced at tfib-frade level. Standard 5.3 focuses on the characteristics of visiblealighthe
tools that aid in the production and use of ligind-the-historical-contributions-ofinventors-and-seientistdruction should center
on the basic science concergilight energy and how we use light in our daily lives. A related science standard is 4.2, which
focuses on forms of energy and provides a foundation for understanding that light is energy. It is intended that stadtitedywil
developand utilizesdentific investigation, reasoning, and logic skills (5.1) in the context of the key concepts presented in this
standard.
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Standard 5.3

Strand: Force, Motion, and Energy

53

The student will investigate and understand basic characteastitsible light and how it behaves. Key concepts include

a) transverse waves;

b) the visible spectrum;

c) opaque, transparent, and translucent;

d) reflection of light from reflective surfaces; and
e) refraction of light through water and prisms.

Ovepdew-Understanding the Standard

(Background Information for Instructor Use Only)

Essential Knowledge, Skills, and Processes

1

The-concepts-developed-in-this-standard-nclude-the-following:

Light has properties of both a wave and a partiBecent theory
identifieslight as a small particle, called a photon. A photon moves in a
straight line. In both the light wave and photon descriptions, igght
energy.

Because light has both electric and magnetic fields, it is referred to as
electromagniic radiation Light wavesaremove adransverse waves and
travel through a vacuum at a speed of approximately 186,000 miles pef
second (2.99 x Faneters per secondCompared to sound, light travels
extremely fast. It takes light from the sun less than 8% minutes to 8ave
million miles (150 million kilometer¥to reachtheEarth.

Unlike sound, lightvavestravel in straight paths called rays and do not
need a medm through which to moveA ray is the straight line that
represents the path of light. A beam is a group of parallel rays.

Light wavesare characterized by their wavelengimsl the frequency of
their wavelengthdn-the-visible-spectrum,red-has-tieadest-wavelength,
a 'MMGSHA@WWWWMOW

The size of a wave is measured asviasvelengthwhich is the distance

between any two corresponding points on successive waves, usualy ¢
to-crest or trougko-trough. The wavelength can be measured from any
point on a wave as long as it is measured to the same point on the nex

wave.

In order to meet this standard, it is expected that studbatdd-be-able

to-will

1 diagram and label a representatioratifjht wave, including
wavelengthpeak,crest,and trough.

1 explain the relationships between wavelength and the color of lig
Name the colors of the visible spectrum.

1 explain the terms transparent, translucent, and opaque, and give
example of each.

1 compare and contrast reflection and refractiming water, prisms,
and mirrors.

1 analyze the effects of a pnsm on white light and describe why thi

occurs. Explaimhy-a-rainbow-eeceurthe relationship between the
refraction of light and the formation of a rainbow
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Standard 5.3 Strand: Force, Motion, and Energy

5.3 The student will investigate and understand basic charactedstitsible light and how it behaves. Key concepts include
a) transverse waves;
b) the visible spectrum;
c) opaque, transparent, and translucent;
d) reflection of light from reflective surfaces; and
e) refraction of light through water and prisms.

Overview-Understanding the Standard Essential Knowledge, Skills, and Processes

(Background Information for Instructor Use Only)

Transverse Wave

Wavelength

 Frequency is the number of waves passing a given point every second
The greater the frequency, the grediteramount of energy.

 Light waves are waves of energihe amount of energn a light waves
proportionally related to its frequency: high frequency light has high
energy; low frequency light has low energy. The more wavelemgtns
light wave in agiven period of time, the higher the enerqgy level. Thus
gamma rays have the most energy, and radio waves have th®feast.
visible light, violet has the most energy anedthe least.
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Standard 5.3 Strand: Force, Motion, and Energy

5.3 The student will investigate and understand basic charactedstitsible light and how it behaves. Key concepts include
a) transverse waves;
b) the visible spectrum;
c) opaque, transparent, and translucent;
d) reflection of light from reflective surfaces; and
e) refraction of light through water and prisms.

Overview-Understanding the Standard Essential Knowledge, Skills, and Processes

(Background Information for Instructor Use Only)

Light Wave Energy

Time=1second, +~———————— — — — — — — —*+;

Low frequency wave
(3 wavelengths in 1 second)
Low energy wave

High frequency wave
(21 wavelengths in 1 second)

High energy wave

1 The entire range of electromagnetic radiation (light) is called the
electromagnetic spectrum.
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Standard 5.3 Strand: Force, Motion, and Energy

5.3 The student will investigate and understand basic charactedstitsible light and how it behaves. Key concepts include
a) transverse waves;
b) the visible spectrum;
c) opaque, transparent, and translucent;
d) reflection of light from reflective surfaces; and
e) refraction of light through water and prisms.

Overview-Understanding the Standard Essential Knowledge, Skills, and Processes

(Background Information for Instructor Use Only)

Electromagnetic Spectrum
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Low frequency High frequency
Long wavelength Short wavelength

| Note: Image is not drawn to scale |

1 The only difference between the various types of electromagnetatioadi
is the amount of energysunlight consists of the entire electromagnetic

spectrum.

1 The wavelengths detectible by the human eye represent only amally
part of the total electromagnetic spectrdia tic

1 We see visible lightvaxesas the colors of the rainbow. Each color has a
different wavelength. Red has the longest wavelength and violet has th
shortest wavelength. The colors of the visible spectrum from the longe
wavelength to the shortest wavelength are: red, orange, yeltean,
blue, and violet (ROYGBV).Most scientists no longer include the color
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Standard 5.3

Strand: Force, Motion, and Energy

53

The student will investigate and understand basic charactedstitsible light and how it behaves. Key concepts include

a) transverse waves;

b) the visible spectrum;

c) opaque, transparent, and translucent;

d) reflection of light from reflective surfaces; and
e) refraction of light through water and prisms.

Ovepdew-Understanding the Standard

(Background Information for Instructor Use Only)

Essential Knowledge, Skills, and Processes

indigo, which used to be included between blue and violet.

Black and white are not spectral colors. Black is when a material abso
all the visible light and no light is reftted back.Black is a total absence

of reflectedlight. White is a reflection of all visible light together.
Light travels in straight paths until it hits an object, where it bounces off

(is reflected), is bent (is refracted), passes through the dlgect
transmitted), or is absorbed as heat.

The term reflected light refers to light waves that are neither transmitted
nor absorbed, bure thrown back from the surface of the medium they
encounter.If the surface of the medium contacted by the wavenisath
and polished (e.q., a mirror), each reflected wave will be reflected back
the same angle as the incident wave. The wave that strikes the surfacq
the medium (e.q., a mirror) is called tineidentwave, and the one that
bounces back is called theflectedwave.

Refraction means the bending of a wave resulting from a change in its
velocity (speed) as it moves from one medium to another (e.g., light
moving from the air into water). The frequency of the wave does not

change.
The amount of bending difie light wave (refraction) depends on:

1. The density of the material it is entering;

2. The wavelength of the light wave; and

3. The angle at which the original Iight wave enters the new medium.
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Standard 5.3 Strand: Force, Motion, and Energy

5.3 The student will investigate and understand basic charactedstitsible light and how it behaves. Key concepts include
a) transverse waves;
b) the visible spectrum;
c) opaque, transparent, and translucent;
d) reflection of light from reflective surfaces; and
e) refraction of light through water and prisms.

Overview-Understanding the Standard Essential Knowledge, Skills, and Processes

(Background Information for Instructor Use Only)

 Some examples of refraction are when:

1. Refraction causes a sati sun to look flat.

2. A spoon appears to bend when it is immersed in a cup of water. T
bending seems to take place at the surface of the water, or exactly
the point where there is a change of density.

3. Shadows on the bottom of a pool are caused beaiuand water
have different densities.

4. A glass prism disperses white light into its individual colors. As
visible light exits the prism, it is refracted and separated into a displ
of colors.

T Arainbow is an example of both refraction and reflection. Sunlight is
first refracted when it enters the surface gpaericakaindrop, it is then
reflected off the back of the raindrop, and once again refracted as it le
the raindrop.

I A prism can le used to refra@nd dispersgisible light. When the
different wavelengths of light in visible light pass through a prism, they
are bent at different anglé®fracted) Dispersion occurs when we see thd
light separated into a display of colors: ROYGBWhe-colors-oflight-we
see-areredorange;yellow green-blueindigo;and-violet.

9 Dispersionis the separation of lightDispersion occurs with transparent
surfaces that are not parallel to each other, such as a prism or gemstor|
facets.

1 Light passe through some materials easily (transparent materials),
through some materials partially (translucent materials), and through sd
not at all (opaque materialsT.he relative terms transparent, translucent,

Final Reviewi November 182010-- Virginia Board of Education Grade Fiva Page?l



Standard 5.3 Strand: Force, Motion, and Energy

5.3 The student will investigate and understand basic charactedstitsible light and how it behaves. Key concepts include
a) transverse waves;
b) the visible spectrum;
c) opaque, transparent, and translucent;
d) reflection of light from reflective surfaces; and
e) refraction of light through water and prisms.

Overview-Understanding the Standard Essential Knowledge, Skills, and Processes
(Background Information for Instructor Use Only)
and opaque indicate the amount of light thatsea through an object.

1. Examples of transparent materialsliwe clear glass, clear plastic
food wrap, clean water, and air.

2. Examples of translucent materials include wax paper, frosted glass
thin fabrics, some plastics, and thin paper.

3. Examples of opagmaterials include metal, wood, bricks, aluminum
foil, and thick paper.
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Grade Five
Science Strand

Matter

This strand focuses on the description, physical properties, and basic structure of matter. The me
topics developed in this strand include concepts related to the basic description of sljesfhases
of matter (solids, liquids, and gagesspecially water), phase changes, mass and volume, and the
structureef-andclassification of matter. This strand includes science standards K.4, K.5, 1.3, 2.3, !
5.4, 6.4, 6.5, and 6.6.
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Standard 5.4 Strand: Matter

5.4 The student will investigate and understand that matter is anything that has mass and takes up space; and occuligsd ,cos@jak. Key
concepts include
a) distinguishing properties of each phase of matter;
b) the effect of temperature on the pba®f matter;
c) atoms and elements;
d) molecules and compounds; and
e) mixtures including solutions.

Understanding-the-StandardOverview

This standard incorporates various characteristics of matter such as mass, volume, and thésedfgeinpferature changes the
threestategphase®f matter. Instruction should center on the basic structure of matter and how it behaves. This standard builds on
standard 3.3, which provides a basis for understanding the structure of matter. It is itlahdadlents will actively develgmd

utilize scientific investigation, reasoning, and logic skills (5.1) in the context of the key concepts presented in this standard.
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Standard 5.4

Strand: Matter

54

The student will investigate anshderstand that matter is anything that has mass and takes up space; and occurs as a solid, liquid, or g

concepts include

a) distinguishing properties of each phase of matter;
b) the effect of temperature on the phases of matter;
c) atoms and elements;

d) molecules and compounds; and

e) mixtures including solutions.

Oveprview-Understanding the Standard

(Background Information for Instructor Use Only)

Essential Knowledge, Skills, and Processes

 Matter is anything that has mass and volume.
Mass is the amount of matter in an object. The mass of an object do
not change. (Weight of an object changes based on the gravitational
pull on it. A person will have the same masskarth, Mars, and our
moon. However, his or her weight on our moon will be 1/6 of what it
on Earth and will be 1/3 as much on Mars.)

9 Matter can exist in several distinct forms which are called phases. T}
three basic phases of matter generally foomdEarth are gas, liquid,
and solid. (Though other phases of matter have been identified, thed
are the phases of matter that fifilrade students are expected to know.

Characteristics of Gases, Liquids, and Solids
gas liguid solid
Assumes the shajudé Assumes the shape of Retains a fixed shape

its container

its container

Assumes the volume of

Has a definite volume Has a definite volume

its containeil no
definite volume

Compressible (lots of

Not easily compressible | Not easily compressible

free space between
patrticles)

(little free space

between particles)

(little free space

between particles)

Flows easily (particles

Flows easily (particles Does not flow easily

can move past one
another)

can move/slide past one
another)

(rigid-particles cannot

move/slide past one
another)
I

1

In order to meet this standard, it is expected that studbatdd-be-able-to
will

construct and interpret a sequence of models (diagrams) showing t
activity of molecules in all thregtategphase®f matter.

construct and interpret models of atemementsandmoleculesand
compounds

identify substances as being an element omapound.

design an investigation to determine his@ata change in temperature
affects thestategphase®f matter (e.g., water). Include in the design

ways information will be recorded, what measures will be made, wh
instruments will be used, and waye tihata will be graphed.

compare and contrast mixtures and solutietsments-and
compounds—and-atoms-and-melecules
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Standard 5.4 Strand: Matter

5.4 The student will investigate anshderstand that matter is anything that has mass and takes up space; and occurs as a solid, liquid, or g
concepts include
a) distinguishing properties of each phase of matter;
b) the effect of temperature on the phases of matter;
c) atoms and elements;
d) molecules and compounds; and
e) mixtures including solutions.

Overview-Understanding the Standard Essential Knowledge, Skills, and Processes

(Background Information for Instructor Use Only)

1 Asits temperature increases, many kinds of matter change from a so
to a liquid to a gas. As its temperature decreases, that matter change
from a gas to a liquid to a solid.

1 All matter, regardless of its size, shapecalor, is made of particles
(atoms and molecules) that are too small to be seen by the unaided ¢

1 There are more than 100 known elements that make up all ndafeaw.
of the more familiar elements include: hydrogen (H), oxygen (O),
helium (He), carbon C), sodium (Na), and potassium (Kyhe smallest
part of an element is an atom.

A mixture is a combination of two or more substances that do not los
their identifying characteristics when combined. A solution is a mixturn
in which one substance dissolnirsanother.

1 When two or more elements combine to form a new substance, it is
called a compound. There are many different types of compounds
because atoms of elements combine in many different ways (and in
different whole number ratios) to form differemropounds. Examples
include water (KHO) and table salt (NaCl). The smallest part of a
compound is a molecule.

1 Nanotechnology is the study of materials at the molecular (atomic)
scale. Items at this scale are so small they are no longer visible with
naked eye. Nanotechnology has shown that the behavior and proper
of some substances at the nanoscale (a nanometerlidlamrh of a
meter) contradict how they behave and what their properties are at th
visible scale. Many products on the marketipdre already benefiting
from nanotechnolog&ch as sunscreens, scragibtant coatings, and
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Standard 5.4 Strand: Matter

5.4 The student will investigate anshderstand that matter is anything that has mass and takes up space; and occurs as a solid, liquid, or g
concepts include
a) distinguishing properties of each phase of matter;
b) the effect of temperature on the phases of matter;
c) atoms and elements;
d) molecules and compounds; and
e) mixtures including solutions.

Overview-Understanding the Standard Essential Knowledge, Skills, and Processes
(Background Information for Instructor Use Only)
medical procedures.
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Grade Five
Science Strand

Living Systems

This strand begins in secoigdade and builds from basic to more complex understandings of a syst
both at the ecosystem level and at the level of the cell. The condepgdémscharacteristics
common to various group living thingsorganismsaindageneraknd specificltassiing
classificationof organismgased on the characteristar® also presented. The other major topics
developed in the strand include the types of relationships among organisms in a food chain, diffel
types of environments and the organisms they @pand the relationship between organisms and tt
nonliving environment. This strand includes science standards 2.5, 3.5, 3.6, 4.5, 5.5, and 6.7.
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Standard 5.5 Strand: Living Systems

5.5

The student will investigate and understand that organisms are made ofrooke aells and have distinguishing characteristics that play a
role in the organismdéds ability to survive and thrive in its
a) basic cell structures and functions;

b) classification of organisms using physical chaggstics, body structures, and behavior of the organism; and

c) traits of organisms that allow them to survive in their environment.

Understanding-the-StandardOverview

This standard emphasizes the major categories of lfingsorganismsand builds on science standards 2.4 and 4.4. The use of a
microscope may be applied to the study of plants, animals, and cells. It is intended that students will activelgbwtiloe
scientific investigation, reasoning, and logic skills (5.1hia tontext of the key concepts presented in this standard.
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Standard 5.5

Strand: Living Systems

5.5

The student will investigate and understand that organisms are made of one or more cells and have distinguishingichanatteiasa vital
role in the organismdéds ability to survive and thrive in its
a) basic cell structures and functions;

b) classification of organisms using physical characteristics, body structures, and behavior of the organism; and

c) traits of organisms that allow them to survive in their environment.

Ovepview-Understanding the Standard

(Background Information for Instructor Use Only)

Essential Knowledge, Skills, and Processes

Living things are made of cells. Cells carry out all life processes. New
cells come from existing cells. Cells are too small to be seen with the
eye alone. By using a microscope, many parts of a cell can be seen.

Though plant and animal cellseasimilar, they are also different in
shape and in some of their parts. Plant cells tend to be rectangular, W
animal cells tend to be spherical or at times irregular.

Organisms that share similar characteristics can be organized into
groups in order thielp understand similarities and differences.

Living-things-can-be-categorized-into-kingdoms:-monerans-protists,
fungi-plants-and-animals.

Plants can be categorized as vascular (having special tissues to tran
food and wated for example, trees arftbwering plants) and
nonvascular (not having tissues to transport food and \Water
example, mosdiverworts, and hornworisMost plants are vascular.

Animals can be categorized as vertebrates (having backbones) or
invertebrates (not havirtlgackbones).

1 draw, label, and describe the essential structures and functions of

1 compare and contrast plant and animal cells and identify their majo

I group oganisms into categories, using their characteristics: living

I compare and contrast the distinguishing characteristidseof

1 identify and explain traits of organisms that allow them to survive in

In order to meet this standard, it is expected that studbatdd-be-able-to
will

and animal cells. For plants, include the nucleus, cell wall, cell
membrane, vacuolehloroplasts, and cytoplasm. For animals, includ
the nucleus, cell membrane, vacuole, and cytoplasm.

design an investigation to make observations of cells.

parts and functions.

things (kingdoms), plants (vascular and nonvascular), and animals
(vertebrates or invertebrates). Name and describe two common
examples of each group.

roups oforganisms.

their environment.
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Grade Five
Science Strand

Interrelationships in Earth/Space Systems

This strand focuses on student understanding of how Earth systems are connectedtbhed &idkv
interacts with other members of the solar system. The topics developed include shadows; relatiot
between the sun andeEarth; wather types, patterns, and instruments; properties of soil;

characteristics of the ocean environment; and organization of the solar system. This strand incluc
science standard&Z%K.8, 1.6, 2.6, 3.7, 4.6, 5.6, and 6.8.
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Standard 5.6 Strand: Interrelationships in Earth/Space Systems

5.6 Thestudent will investigate and understand characteristics of the ocean environment. Key concepts include
a) geological characteristics;
b) physical characteristics; and
¢) ecological characteristics.

Understanding-the-StandardOverview

This standard extends the study of ecosystems to the ocean environment. It focuses on the major descriptive chafacteristics o
oceans. Among the concepts are the geological characteristics of the ocean floor, the physical characteristics of paghtheater
ecological characteristics of communities of marine organisms. Connections can be made to standards 5.2, 5.3, 5.4,.3t5, and 5
is intended that students will actively devebod utilizescientific investigation, reasoning, and logic skills {5tilthe context of

the key concepts presented in this standard.
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Standard 5.6

Strand: Interrelationships in Earth/Space Systems

5.6

The student will investigate and understand characteristics of the ocean environment. Key concepts include

a) geological characteristics;
b) physical characteristics; and
c) ecological characteristics.

Ovepdew-Understanding the Standard

(Background Information for Instructor Use Only)

Essential Knowledge, Skills, and Processes

Oceans cover about 70 percent of the surfa¢keedtarth.

Important features of the ocean floor near the continents are the

continental shelf, the continental slope, and the continental rise. Thesq 1

areas are covered withick layers of sediments (sand, mud, rocks).

The depth of the ocean varies. Ocean trenches are very deep, and the
continental shelf is relatively shallow.

Ocean water is a complex mixture of gases (air) and dissolved solids
(salts, especially sodium chide). Marine organisms are dependent on
dissolved gases for survival. The salinity of ocean water varies in som
places depending on rates of evaporation and amount of runoff from
nearby land.

The basic motionef ocean water are the waves, currents, afebt

Ocean currents, including the Gulf Stream, are caused by wind pattert
and the differences in water densities (due to salinity and temperature
differences). Ocean currents affect the mixing of ocean waters. This ¢
affect plant and animal populatnCurrents also affect navigation
routes.

As the depth of ocean water increases, the temperature decreases, th
pressure increases, and the amount of light decreases. These factors
influence the type of life forms that are present at a given depth.

Plankon are tiny fredloating organisms that live in water. Plankton
may be animalike or plantlike. Animaklike plankton are called
zooplankton. Plardike plankton (phytoplankton) carry out most of the
photosynthesis on Earth. Therefore, they prowvidec h o f Ear

oxygen. thtoQIankton form the Qase of the ocean food web. Planktd

In order to meet this standard, iteispected that studersghould-be-able-tq
will

1 explainkeyterminology-relatedto-the-ocean-environment.

create and interpret a model of the ocean floor and label and desg
each of the major features.

1 research and describe the variation in depths agsdcivith ocean
features, including the continental shelf, slope, rise, the abyssal pl
and ocean trenches.

1 design an investigation (including models and simulations) related
physical characteristics of the ocean environment (depth, salinity,
formation of wavesgcauses of tidesnd currents, such as the Gulf
Stream).

91 interpret graphical data related to physical characteristics of the
ocean.

1 explain the formation of ocean currents and describe and locate tH
Gulf Stream.

1 design an investigation (including models and simulations) related

biologic-characteristicscological relationshipsf the ocean
environmen{ecologicalrelationships)

9 interpret graphical data related to thielogicatecological
characteristics of thocean, such as the number of organisms vs. tf

depth of the water.

1 analyze how the physical characteristics (depth, salinity, and
temperature) of the ocean affect where marine organism can live.
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Standard 5.6 Strand: Interrelationships in Earth/Space Systems

5.6 The student will investigate and understand characteristics of the ocean environment. Key concepts include
a) geological characteristics;
b) physical characteristics; and
c) ecological characteristics.

Overview-Understanding the Standard Essential Knowledge, Skills, and Processes
(Background Information for Instructor Use Only)
ro_unsh in areas where nutrierith water upwells from the deejRlant ; f create and interpret a model of a basic marine food welding

serve-as-the base of theeaa-ecosystem-Plankion flourish-in-areas floating organisms (plankton), swimming organisms, and organisni
entichw X ¥ living on the oceabottemfloor.
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Grade Five
Science Strand

Earth Patterns, Cycles, and Change

This strand focuses on student understanding of patterns in nature, natural cycles, and changes
occur both quickly and slowly over time. An important idea represented in this strand is the relatic
among Earth patterns, cycles, and change anddffects on living things. The topics developed
include noting and measuring changes, weather and seasonal changes, the water cycle, cycles ii
Earthmoonsun systemgur solar systemand changeitheEar t hds surface ovVve
includes science standads3:-K.9,K.10,1.7, 2.7, 3.8, 3.9, 4.4.8,and 5.7.
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Standard 5.7

Strand: Earth Patterns, Cycles, and Change

5.7 The student will investigate and understand how Earthodés sur
a) identification of rock types;
b) the rock cycle and how transformations between rocks occur;
c) Earth history and fossil evidence;
d the basic structure of Earthés interior,;
e) changes in Earthdéds crust due to plate tectonics;
f) weathering, erosion, arkposition; and
g) human impact.
Understanding-the-StandardOverview
This standard focuses on the constantly changing nattreBfar t hés sur face and builds on conc
4.8. Among the important ideas presented in this stahdre the rock cycle, fossil evidence of change over time, energy from
within theEarth that drives tectonic plate movement, shifting tectonic plates that cause earthquakes and volcanoes, weathering and
erosion, and human interaction wvileE a r t Hates This standard can be related to several ideas found in science standard 5.6.
It is intended that students will actively devekp utilizescientific investigation, reasoning, and logic skills (5.1) in the context of
the key concepts presented irsthtandard.

Final Reviewi November 182010-- Virginia Board of Education

Grade Five Page36



Standard 5.7

Strand: Earth Patterns, Cycles, and Change

5.7 The student wil/
a) identification of rock types;

b)
c) Earth history and fossil evidence;

d the basic structure
e) changes in Earthos
f) weathering, erosion, and deposition; and

g) human impact.

of
crust

investigate
the rock cycle anfiow transformations between rocks occur;

Earthods i
due

and understand how Earthoés sur

nterior;

to plate tectonics;

Ovepview-Understanding the Standard

(Background Information for Instructor Use Only)

Essential Knowledge, Skills, and Processes

Fhe-concepts-developed-in-this-standard-include-the-following:

1 Rocks have properties that can be observed, tested, and described.
Composition, grain size and textural features, color, and the presencs
fossils help with identification. Classification keys (5.1) can aid this
process.

1 Rocks move and change over time due to heat and pressurethéthin
Earth anddueto weatheringanderosion and depositiomt the surface.
These and other processes constantly change rock from one type to
another.

1 Depending on how rocks are formed, they are classified as sediment
(layers of sediment cemented together), igneous (melted and cooled
eg., lava and magma), and metamorphic (changed by heat and
pressure).

1 Scientific evidence indicatdéheEarth isveryancientd approximately
4.6 billion years old. The age of many rocks can be determined very
reliably. Fossils provide information aboutiand conditions of the
past.

1 Scientific evidence indicates th#eEarth is composed of four
concentric layer® crust, mantleirneroutercore, anduterinnercore
8 each with its own distinct characteristics. The outer two layers are
composed primarily of rocky material. The innermost layers are
composed mostly of iron and nickel. Pressure and temperature incre
with depth beneath the surface.

In order to meet this standard, it is expected that studbatdd-be-able-to
will.

1 apply basic terminologitalic-printinoverview)to explain howthe

Earthd surface is constantly changing.

1 draw and label the rock cycle and describe the major processes an
rock types involved.

1 compare and contrast the origin of igneous, sedimentary, and
metamorphic rocks.

9 identify rock samps (granite, gneiss, slate, limestone, shale,
sandstone, and coal), using a rock classification key.

1 make plausible inferences about changdkétarth over time based
on fossil evidence. This includes the presence of fossils of organisn
in sedimentaryocks of Virginia found in the Appalachian
Mountains Piedmont, and Coastal Plain/Tidewater.

9 describe the structure of Earth in terms of its major lajexgust,
mantle, andanrerouterandeuterinnercoresd and howheE ar t h
interior affects the stmce.

1 differentiate among the three types of plate tectonic boundaries
(divergent, convergent, amfidingtransforn) and how these relate to
the changing surface gdeEarth and the ocean floor (5.6).

I compare and contrast the origin of earthquakes and volcanoes and
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Standard 5.7

Strand: Earth Patterns, Cycles, and Change

5.7 The student will investigate and understand how Earthoés sur
a) identification of rock types;
b) the rock cycle antiow transformations between rocks occur;
¢) Earth history and fossil evidence;
d the basic structure of Earthés interior;
e) changes in Earthdés crust due to plate tectonics;
f) weathering, erosion, and deposition; and
g) human impact.
Overview-Understanding the Standard Essential Knowledge, Skills, and Processes
(Background Information for Instructor Use Only)
1 TFheE a r tdatthermalenergy causes movement of material witihie howthey affectheEar t hos surface.
Earth. Large continerttize blocks (plates) move slowly abdlag differentiate between weatherirgnderosion and deposition
Earthodés sur f cheathermalenergyen by t hat _ . _— .
design an investigation to locate, chart, and report weatheimag
1 Most earthquakes and volcanoes are located at the bgigstsrthe erosion and depositio at home and on the school grounds. Create g
plates (fallts). Plates can move together (convergent boundaries), ap plan to solve erosioand/or depositioproblems that may be found.
(divergent boundaries), or slip past each other horizontsibigg . . N . :
transformboundaries, also called striéip or transfermsliding Il W%WFWWWM“ of
boundaries). weathered-rock-materiakfoune-in-soil.
1 Geological features in the oceans (inclygirenches and midcean T describe how people changeE a r t Haesandshow negative
ridges) and on the continents (mountain ranges, including the changes can be controlied.
Appalachian Mountains) are caused by current and past plate
movements.
1 Rocks and other materialsémeEar t hés surface a
broken down both chemicalgnd physically. The products of
weathering include clay, sand, rock fragments, and soluble substancs
1 Weatheredrock-Material can be moved by water and w{edoded)
and depositeth new locationss sedimentdeposition)
1 Humans have varying degreesimpactontheEar t hds s ur f
their everyday activities. With careful planning, the impact on the lang
can be controlled.
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Virginia Science Standards dfearning Curriculum Framework 2010
Introduction

The Science Standards of Learni@girriculum Frameworlamplifies theScience Standards of Learning for Virginia Public Schaals defines the content
knowledge, skills, and understandings that are measyrdte Standards of Learning tests. Buéence Curriculum Framewoptovides additional guidance to
school divisions and their teachers as they develop an instructional program appropriate for their students. It assisss tiaghplan their lessdng
identifying essential understandings and defining the essential content knowledge, skills, and processes studentstaeethis mgplemental framework
delineates in greater specificity the minimum content that all teachers should teach tanttats should learn.

School divisions should use tBeience Curriculum Framewosds a resource for developing sound curricular and instructional programs. This framework
should not limit the scope of instructional programs. Additional knowledge ahdskilt hat c¢can enrich instruction and enha
content identified in the Standards of Learning should be included as part of quality learning experiences.

The Curriculum Framework serves as a guide for Standards of Learnisgrassé development. Assessment items may not and should not be a verbatim
reflection of the information presented in the Curriculum Framework. Students are expected to continue to apply knad&illggdram Standards of
Learning presented in previsgrades as they build scientific expertise.

The Board of Education recognizes that school divisions will adoptl@ Kstructional sequence that best serves their students. The design of the Standards of
Learning assessment program, however, requisgsathVirginia school divisions prepare students to demonstrate achievement of the standards for elementary
and middle school by the time they complete the grade levels tested. The high schufed@nde Standards of Learning tests, for which studeatsearn

verified units of credit, are administered in a locally determined sequence.

Each topic in thé&cience Standards of Learni@urriculum Framework is developed around the Standards of Leaftiedormat of the Curriculum
Framework facilitates scher planning by identifying the key concepts, knowledge and skills that should be the focus of instruction for eaghTdtandar
Curriculum Framework is divided into two columns: Understanding the Stand&b}l @&sential Understandings (middle anchteghool); and Essential
Knowledge, Skills, and Processes. The purpose of each column is explained below.

Understanding the Standard-8
This section includes background informati on f oledgé dfithe starmardbeywnd the dutrentc ont ai n
grade level. This section may also contain suggestions and resources that will help teachers plan instruction focusiandamdhe

Essential Understandings (middle and high school)
This section delineates they concepts, ideas and scientific relationships that all students should grasp to demonstrate an understanding ofithefStanda

Learning.

Essential Knowledge, Skills and Processed 2K

Each standard is expanded in the Essential Knowledge, Skills, and Processes\Wilaheach student should know and be able to do in each standard is
outlined. This is not meant to be an exhaustive list nor a list that limits what is taught in theoaassis meant to be the key knowledge and skills that define
the standard.
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Grade Six
Science Strand

Scientific Investigation, Reasoning, andLogic

This strand represents a set of inquiry skills that defines what a stlaadvill be able to do when
conducting activities and investigations. T
and Understando s ect iSoencecsfandards ef Laamitegnddhe skitistin o n
science standards 6.1 represeote specifically what a student should be able to do as a result of
science experiences in sixth grade. Across
Reasoning, and Logico strand f or mskils. (Pleasemdiey
A-p-p-e-ndi—x—~hSecienece—SkhtisImpotant tiaicthe plassrood teclrequndenstar
how the skills in standard 6.1 are a key part of this sequence (i.e., K.1,K.2, 1.1, 2.1, 3.1, 4.1, and
The sixthgrade currialum should ensure that skills from precedmg grades are continuously reinfol
and developed.
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Standard 6.1 Strand: Scientific Investigation, Reasoning, and Logic

6.1 The student will demonstrate an understandihgcientific reasoning, logic, and the nature of science by planning and conducting investig
in which
a) observations are made involving fine discrimination between similar objects and organisms;
b) precise and approximate measurements are recorded;
c) scalemodels are used to estimate distance, volume, and quantity;
d) hypotheses are stated in ways that identify the independent and dependent variables;
e) a method is devised to test the validity of predictions and inferences;
f) one variable is manipulated over tinmsjng many repeated trials;
g) data are collected, recorded, analyzed, and reported using metric measurements and tools;
h) data are analyzed and communicated through graphical representation;
i) models and simulations are designed and used to illustrate amihexptnomena and systems; and
j) current applications are used to reinforce science concepts.

Understanding-the-StandardOverview

The skills described in standard 6.1 are i nt egnadestandatde def i ne
(6.2 6.9). The intent of standard 6.1 is that students will continue to develop a range of inquiry skills and achieve pneithiency

those skills in the context of the concepts developed at the sixth grade. Standard 6.1 does not reqateewanidisarscientific

investigation because the inquiry skills that make up the standard should be incorporated in all the otiradsistlandards. It is

also intended that by developing these skills, students will achieve greater understandengti6€ $equiry and the nature of

science, as well as more fully grasp the conteladted concepts in the standandss also intended that models, simulations and

current applications are used throughout the course in order to learn and reinfoloe coEepts.
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Standard 6.1 Strand: Scientific Investigation, Reasoning, and Logic

6.1 The student will demonstrate an understanding of scientific reasoning, logic, and the nature of science by planningciing tomditigations
in which

a) observations are made involving fine discrimination between similar objects and organisms;

b) precise and approximate measurements are recorded;

c) scale models are used to estimate distance, volume, and quantity;

d) hypotheses are stated in ways tdentify the independent and dependent variables;

a method is devised to test the validity of predictions and inferences;

one variable is manipulated over time, using many repeated trials;

data are collected, recorded, analyzed, and reported using me#arscirements and tools;

data are analyzed and communicated through graphical representation;

models and simulations are designed and used to illustrate and explain phenomena and systems; and
current applications are used to reinforce science concepts.

Overview Essential Understandings

The concepts developed in this standard include the following:

Essential Knowledge, Skills, and Processes

In order to meet this standard, it is expected that studbatdd-be-able-to
will

1

 The nature of science refers to the foundational concepts that gover
the way scientists formulate explanations about the natural world. T}
nature of science includes the following concepts

make connections between the components of the nature of science
their investigations and the greater body of scientific knowledge and

a) the natural world is understandable; research.

b) science is based on eviden both observational and 1 make observations that can be used to discriminate similar objects &
experimental; organisms, paying attention to finetai¢

¢) science is a blend of logic and innovation; develop-achassificationkey-that uses-aumerous-characteristics.

d) scientific ideas are durable yet subject to change as new da| ) i L
collected: make precise and consistent measurements and estimations.

e) science is a complex social endeavor; and create approximate scale models to demonstrate an understanding

f) scientists try to remain objective and engageser review to distance, volume, and quantity.

help avoid bias.

1 differentiate between independéntanipulatedpnd dependent
f  To communicate an observation accurately, one must provide critica (respending)ariables in a hypothesis.
details of e_xactly what is _bemg (_)bserve_d._ _Usmg that information, propose hypotheses or predictions from observed patterns.
students will be able to differentiate definitively between or among
similar objectsand/or organisms. compare and contrast predictions and inferences. Analyze and judgf
q the evidence, observatiorsgientific principles, and data used in

tn-an-effective-classification-system—aceurate-comparisens and
contrasts-are-made.

making predictions and inferences.

design an experiment in which one variable is manipulated over mati
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Standard 6.1 Strand: Scientific Investigation, Reasoning, and Logic

6.1 The student will demonstrate an understanding of scientific reasoning, logic, and the nature of science by planningcting tomdtigations
in which
a) observations are made involving fine discrimination between similar objects and organisms;
b) precise and approximate measurements are recorded;
c) scale models are used to estimate distance, volume, and quantity;
d) hypotheses are stated in ways identify the independent and dependent variables;
e) a method is devised to test the validity of predictions and inferences;
f) one variable is manipulated over time, using many repeated trials;
g) data are collected, recorded, analyzed, and reported using measciraments and tools;
h) data are analyzed and communicated through graphical representation;
i) models and simulations are designed and used to illustrate and explain phenomena and systems; and
j) current applications are used to reinforce science concepts.

Overview Essential Understandings Essential Knowledge, Skills, and Processes
1 Systematic investigations require accurate measurements; however trials.
the absence of precision tools, observers must record careful 1 collect, record, analyze, and report data, using metric terminalodyy
estimations. tools

1 Scale modls must maintain relative values of size and/or quantity in| § Organizeanalyzeand canmunicate data, using graphs (bar, line, and
order to maintain the integrity of the object or topic being modeled. circle), charts, and diagrams.

1 An experiment is a structured test of a hypothesis. A hypothesisis | § design a model that explains a sequence, for exathgleeguence-of

stated in terms of a testable relationship. eventsnvolvedin-the-process-ol-photosynthéses sequence of
events involved in the formation of a cloud

1 A scientific prediction is a forecast about what may happen in some
future situation. It is based on the application of scientific principle a
factual information.

1 Aninferenceis-a-conclusionbased-on-evidence-abouteventsthat h
already-oceurredAn inference is an explanation based on
observations and background knowledfy&onclusion is formulated
from collected data. For example, one might observe darkly colored
pond water and make the inference that it is polluted. However, only
after data are dliected can a conclusion be formulated.

1 Patterns discerned from direct observations can be the basis for
predictions or hypotheses that attempt to explain the mechanism
responsible for the pattern.

1 Accurate observations and evidence are necessarywaeladistic and
plausible conclusions.
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Standard 6.1 Strand: Scientific Investigation, Reasoning, and Logic

6.1 The student will demonstrate an understanding of scientific reasoning, logic, and the nature of science by planningcting tomdtigations
in which
a) observations are made involving fine discrimination between similar objects and organisms;
b) precise and approximate measurements are recorded;
c) scale models are used to estimate distance, volume, and quantity;
d) hypotheses are stated in ways identify the independent and dependent variables;
e) a method is devised to test the validity of predictions and inferences;
f) one variable is manipulated over time, using many repeated trials;
g) data are collected, recorded, analyzed, and reported using measciraments and tools;
h) data are analyzed and communicated through graphical representation;
i) models and simulations are designed and used to illustrate and explain phenomena and systems; and
j) current applications are used to reinforce science concepts.

Overview Essential Understandings Essential Knowledge, Skills, and Processes

1 In order to conduct an experiment, one must recognize all of the
potential variables that can affect an outcome.

1 In a scientific investigation, data should be collected, recorded,
analyzed, and reported using appiafe metric measuremeahd
tools

1 In a scientific investigation, data should be organized and
communicated through appropriate graphical representation (graph,
chart, table, and diagram).

1 Models provide a way of visually representing abstract concepés.
use of models permits students to order events or processes.

9 Science concepts are applied through observations and connectiong
with everyday life and technology.

Final Reviewi November 182010-- Virginia Board of Education Grade SiXx Page’



Grade Six
Science Strand

Force, Motion, and Energy

The strand focuses on student understanding of what force, motion, and energy are and how the
are connected. The major topics developed in this strand include magmgissnof motion; simple
machines; and energy forms and transformations, especially electricity, sound, and light. This stri
includes science standards K.3, 1.2, 2.2, 3.2,4.2,4.3,5.2,5.3, 6.2, and 6.3.
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Standard 6.2 Strand: Force, Motion, and Energy

6.2 The student wilinvestigate and understand basic sources of energy, their origins, transformations, and uses. Key concepts include
a) potential and kinetic energy;
b) the role of the sun in the formation of most energy sources on Earth;
c) nonrenewable energy sources;
d) renewable eergy sources; and
e) energy transformations.

Understanding-the-StandardOverview

Mest Many sources of energy adhe Earth are the result of solar radiatiesitherThis can be energfe Earth is currently receiving or energy
that has been stored as fossil fubleat—e-ne+gy—at-so6—co-mdlsenergy exists it tivaebadit dorm, tkibedic andn t e r
potential. Understanding the forms of energy and their transformatitinsavide the foundation for students to investigate the transfer of
energy within living and Earth systems as well as to understand chemical reactions, force, and motion. This standpahbrdlusepts of
energy sources introduced in science stah@at1l. It is intended that students will actively develop scientific investigation, reasoning, and
skills, and an understanding of the nature of scig¢fcB) in the context of the key concepts presented in this standard.
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Standard 6.2

Strand: Force, Motion, and Energy

6.2

The student will investigate and understand basic sources of energy, their origins, transformations, and uses. Kegyatodeepts i

a)
b)
<)
d)
e)

potential and kinetic energy;

nonrenewable energy sources;
renewable energy sources; and
energy transformations.

the role of the sun in the formation of most enesgyrces on Earth;

Ovenview Essential Understandings

Essential Knowledge, Skills, and Processes

The concepts developed in this standard include the following:

f

Potenti
Kinetic

al energy is energy that
ener gy i 9 teerrerggaymoting abject i

has due to its motion. For example, moving water and wind have kinet
energy. The chemical energy in fossiéfslis potential energy until it is
released.

Solar energy from the ancient past is stored in fossil fuels, suclalas co
and petroleum and natural gas-ossil fuels are rich in the elements
carbon and hydrogen. These sources of energy take very long periodg
time to form and once depleted, are essentially nonrenevididnttear
power is also a source of nonrenewablergy.

Many oftheEar t hés energy resources
These include solar, wind, water (hydropowétal and wavesiofuels
and geothermal energy. Some energy sources can be replenished ovd
relatively short periods of time. Tee include wood and other biomass.
All are considered renewable.

a

Secondary sources of energy, such as electricity, are used to store, n
and deliver energy easily in usable form. Hydrogen is also a secondaf
source of energy, also called an energyiea

HeatandighfThermal and radiant energgn be converted into
mechanical energy, chemical energy, and electrical energy and back
again.

In order to meet this standard, it is expected that studbotdd-be-able
will

1 compare and contrast potential and kinetic energy through commd
examples found in the natural environment.

1 analyze and describe the transformations of energy involved with
formation and burning of coal and other fossil fuels.

compare and contrastrrewable(solar, wind, water [hydropower,

tidal and waves], biofuels, geothermal, and biomasd)

nonrenewable energy sourdesal, petroleum, natural gas, nuclear
ower

1 explain that hydrogen is not an energy source, but a means of sto
and transpding energy.

design an application of the use of solar and wind energy.

1 chart and analyze the energy a person uses duringnaw24eriod
and determine the sources.

1 compare and contrast energy sources in terms of their origins, hoy
they are utilized, antheir availability.

1 analyze the advantages and disadvantages of using various energ
sourcesand their impact on climate and the environment

be

1T analyze and descri how t he

over time.

1 analyze and describe sources €y used in Virginia related to
energy use nationally and globally.
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Standard 6.2 Strand: Force, Motion, and Energy

6.2 The student will investigate and understand basic sources of energy, their origins, transformations, and uses. Kegyatodeepts i
a) potential and kinetic energy;
b) the role of the sun in the formation of most enesgyrces on Earth;
c) nonrenewable energy sources;
d) renewable energy sources; and
e) energy transformations.

Overview Essential Understandings Essential Knowledge, Skills, and Processes

predict the impact of unanticipated energy shortages.

comprehend and apply basic terminology related to energy source
and transformations.

create and interpret a model or diagramrotaergy transformation.

9 design an investigation that demonstrdtew light energy(radiant
energy) can bbeeingtransformed into other forms of energy
(mechanical, chemical and electrical)
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Standard 6.3 Strand: Force, Motion, and Energy

6.3

The student will investigate anshderstand the role of solar energy in driving most natural processes within the atmosphere, the hydros
and on Earthés surface. Key concepts include

a) Earthoés energy budget;

b) the role of radiation and convection in the distribution of energy;

c) the motionof the atmosphere and the oceans;

d) cloud formation; and

e) the role of thermal energy in weatkretated phenomena including thunderstorms and hurricanes.

Understanding-the-StandardOverview
The key concepts defined in this standard are intended to expand student understanding of the effects of solar rattigtiba ente
Earthds atmosphere on weather and ocean current paexploedns. T

as students study c¢cloud formation and movement patthlteds of
to standards 6.2 and 6.6 and builds on the weather concepts developed in standard 4.6 and concepts of ishkdadigid 5.3.

It is intended that students will actively develop scientific investigation, reasoning, and logicaskilsn understanding of the

nature of sciencéb.1) in the context of the key concepts presented in this standard.
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Standard 6.3

Strand: Force, Motion, and Energy

6.3

The student will investigate and understand the role of solar energy in driving most natural processes within the attines$plteosphere,

and on Earthés surface.
a) Eart hoésudgener gy

b)
c)
d)
e)

Key

the motion of the atmosphere and the oceans;
cloud formation; and

the role of radiation and convection in the distribution of energy;

the role of thermal energy in weathetated phenomena including thunderstorms and hurricanes.

concepts include

Overview Essental Understandings

Essential Knowledge, Skills, and Processes

1

The concepts developed in this standard include the following:

FheEarth receives only a very sn
energy is responsible for powering the motion of the atmosphere, the
oceans, and many processethaEar t hés sur f ace.

Solar radiation is made up of different types of radiation{ting
infrared, visible light, and ultraviolet).

Incoming solar radiation is in close balance with the energy that leave
the atmosphere; otherwidgetEarth would heat up or cool down. Exces
carbon dioxide and other gases may disrupt this balancéngrea
Greenhouse-Effegreenhouse effect

Aboutonet hi rd of the sunds i ncomin
space. About onbalf of the energy striking the Earth is absorbeddsy
Earthdéds surface.

FheEart hdés surface is heated une

When air or water is heated, the molecules move faster and farther a
reducing their density and causing them to rise. Cooler air or water
molecules move more slowly and are denser than warm air or water.
Warm air or water rising coupled with cooler ar water descending
forms a cyclic rising/falling pattern callesnvection

Radiation and convection frotheEar t h 6 s s ubedttkeonal t
energy. This energy powers the global circulation of the atmosphere
the oceans on our planet.

As bddies of water (oceans, lakes, rivers, etc.) abkegithermal

1 comprehend and apply basic terminology related to solar energy,

1 analyze and interpret a chart or diagram showliede a r t h 6 s @

1 analyze, model, and explain tBgreenhousé&effect in terms of the

9 design an investigation to determine the effect of sunlight on the

1 analyze and explain how convection currents occur and how they

9 order the sequence of events that takes place in the formation of a

9 describe the relationship between thermal energy and the formation

energy, the water evaporafesming-cloudsausing the air to be warm

In order to meet this standard, it is expected that studbatdd-be-able-to
will

including wavelength; ultsaolet, visible, and infrared radiation; and
reflection and absorption.

budget.

energy entering and leaving the atmiuese.

heating of a surface.

distributeheatthermalenergy in the atmosphere and oceans.

analyze the role of heating and cooling in the formation of clouds.

cloud.

hurricanes and thunderstorms.
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Standard 6.3 Strand: Force, Motion, and Energy

6.3 The student will investigate and understand the role of solar energy in driving most natural processes within the atiinespideosphere,
and on Earthés surface. Key concepts include
a) Eart hoésudgener gy
b) the role of radiation and convection in the distribution of energy;
c) the motion of the atmosphere and the oceans;
d) cloud formation; and
e) the role of thermal energy in weatkretated phenomena including thunderstorms and hurricanes.

Overview Essental Understandings Essential Knowledge, Skills, and Processes
and moist Warm, moist air is less dense than cold, dry air, so it rises
relative to colder, drier air. As warm, moist ases, itactuallygives off
someheatthermal energws the moisture condensésrming clouds
Clouds are not gaseous water vapor; rather they are minute, conden;
water particles.

1 Some thunderstorms are formed where the land is strongly heated.
Hurricanes form over warm, tropical water and are fed by the energy
that water.
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Grade Six
Science Strand

Matter

This strand focuses on the description, physical properties, and basic structure of matter. The me
topics developed in this strand include concepts related to the basic description of objectd, states
matter (solids, liquids, and gasesspecially water), phase changes, mass and volume, and the strt
of classification of matter. This strand includes science standards K.4, K.5, 1.3, 2.3, 3.3, 5.4, 6.4,
and 6.6.
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