Richmond Public Schools

Department of Curriculum and Instruction /a(// > S
Curriculum Pacing and Resource Guide CMC SC\rt@b

Course Title/ Course #: Fifth Grade Science
Start day: 1
Meetings: 180 days

Course Description
The fifth-grade standards highlight the significance of selecting appropriate tools for measuring and recording observations. The organization, analysis, and
application of data continue to be forefront in the focus of classroom inquiry. Knowledge from previous grades, including questioning, proving evidence,
through experimentation, is emphasized at this level. Students are presented detailed information about sound and light and the tools used for researching them.
Specific concepts of matter, including those about atoms, molecules, elements, and compounds, are taught, and the properties of matter are explained in greater
detail. The cellular makeup of organisms and the distinguishing characteristics of groups of organisms are introduced. Students learn about the make-up of the
oceans and the Earth’s altered surface. The fifth-grade standards focus on student growth in understanding the nature of science. This scientific view details the
idea that explanations of nature are created and verified using observation, experimentation, models, evidence, and systematic processes. Through detailed
instruction, students learn scientific explanations are based on logical and critical thinking; are apt to rules of evidence; are consistent with observational,
inferential, and experimental evidence and are subject to change with the discovery of new scientific evidence.

Pacing Resources Assessments MP1

Time Frame | Standards Units/ Resources Assessments
of Topics/
Learning Concepts
15  days 5.1d-f.i,k | Scientific Gizmos: e Students will use inquiry
Investigation/ e Graphing Skills cards daily.
4.1a, e-h,-m | Nature of e Weight and Mass
Science e Dichotomous Keys e Student will do hands on
Ongoing e Growing Plants science that will provide
e Reaction Time 1 activities that are simple,
e Reaction Time 2 quick, and interactive:
Websites: e Careful Observations:
e Brainpop Scientific Inquiry Students will examine a
e VDOE Strand Overview peanut and complete the

following:
a. Measure and record

e Reeko’s Mad Scientist



http://www.explorelearning.com/index.cfm?method=cResource.dspDetail&ResourceID=630
http://www.explorelearning.com/index.cfm?method=cResource.dspDetail&ResourceID=653
http://www.explorelearning.com/index.cfm?method=cResource.dspDetail&ResourceID=1047
http://www.explorelearning.com/index.cfm?method=cResource.dspDetail&ResourceID=615
http://www.explorelearning.com/index.cfm?method=cResource.dspDetail&ResourceID=1028
http://www.explorelearning.com/index.cfm?method=cResource.dspDetail&ResourceID=1009
https://www.brainpop.com/science/scientificinquiry/scientificmethod/preview.weml
http://www.doe.virginia.gov/testing/sol/standards_docs/science/
http://www.reekoscience.com/

e Brainpop-Scientific Method
e Study Jam- Scientific Method

Discovery Education:

e Everyday Science: Discovering the Scientific
Method.
(Gr. 3-5). Run time: 20:51
The Scientific Method
Playground Construction-STEAM Activity
Build A Bridge-STEAM Activity
Lab Safety Rap
Scientific Method Jeopardy Review
Scientific Investigation Guidelines

everything about the
peanut.

5.1a-k
Ongoing

Scientific
Investigation/
Nature of
Science

Lab Equipment

e Temperature —students will practice reading a
thermometer.

e Reading a Triple Beam Balance — students will
practice reading and recording values for
mass. Worksheet (pdf) and Oahu’s website
(link)(blog entry)

e Practice reading scales

e Practice using a balance

e Interactive Triple Beam Balance

Observations

e Observations Telephone Game — Can your team
find the photograph based on the observations you
shared with each other? (blog entry)

e Apple Observations — In this activity, students will
learn the importance of adding details to their
observations (blog entry)

e Hidden Pictures — students will sharpen their
visual observation skills and have fun doing so
(link) (blog entry)

b. Mix up the peanut with
classmates and identify
the peanut using the
measurements and
notes recorded.

e Students will record the
most important
characteristic used to
identify their peanut.

Determining Mass
e Using a balance, find
the mass of 100mL of
water. Then, clean and
dry the measuring cup.
Next, find the mass of
100mL of corn syrup.

Inquiry Check:
Which has the greater mass,
100mL of water or corn syrup?

Calculating Speed:
Students will work with a
partner and will mark off 40m



https://www.brainpop.com/science/scientificinquiry/scientificmethod/preview.weml
http://studyjams.scholastic.com/studyjams/jams/science/scientific-inquiry/scientific-methods.htm
http://app.discoveryeducation.com/player/view/assetGuid/38CD52EF-0C76-4652-909B-02A16B96EED6
http://app.discoveryeducation.com/player/view/assetGuid/38CD52EF-0C76-4652-909B-02A16B96EED6
https://app.discoveryeducation.com/search?Ntt=The+Scientific+Method+%E2%80%93+cuny_pisa.mpg
http://childrensengineering.org/technology/Playground_Construction.pdf
http://childrensengineering.org/technology/Build_A_Bridge.pdf
http://www.youtube.com/watch?v=xJG0ir9nDtc&feature=youtu.be
http://www.loudoun.k12.va.us/Page/81002
http://www.loudoun.k12.va.us/Page/81002
http://gtm-media.discoveryeducation.com/videos/dsc/externalApplications/simulations-es/Explorations/Content/Resources/PS_4_2_2_Temperature/flash/PS_4_2_2_Temperature.html
https://middleschoolscienceblog.files.wordpress.com/2015/06/readingatriplebeambalancetutorial.pdf
http://www.ohaus.com/input/tutorials/tbb/tbbentry.swf
http://middleschoolscience.com/2015/06/28/reading-a-triple-beam-balance/
http://www.teacherled.com/resources/readingscales/scalesload.html
http://www.teacherled.com/resources/oldscales/oldscalesload.html
http://touchspin.touchspin.com/DisplayTBB.php
http://middleschoolscience.com/2015/06/30/telephone-observations-game/
http://middleschoolscience.com/2015/02/05/apple-observations/
https://www.highlights.com/hotlink-main
http://middleschoolscience.com/2015/01/08/highlights-hidden-pictures-help-sharpen-observation-skills/

Observation vs. Inference — The boy in the water
— students will learn to distinguish between
observations and inferences (Blog entry)

D & T Activity — Students uncover an ancient
tablet, what does it say? (Blog entry)

D & T Activity sheet (pdf), 23 words cut up and
placed into envelopes (pdf), and Teacher reference
— our 2013 results (pdf)

Metric System Notes for interactive notebooks
(pdf) (blog entry)

Mass, Volume, or Length? Practice using the
correct units (pdf)

Reading a metric ruler practice worksheet (pdf)
Measuring liquid volume/graduated cylinder
practice worksheet (pdf)

Pour to Score — an interactive website from PBS to
practice determining volume (link) (blog entry)
Water displacement — reading a graduated cylinder
practice worksheet (pdf)

Finding volume using L x W x H practice sheet
and more practice (pdf)

Stations Lab for finding the volume of regular and
irregular shaped objects (pdf)

BBC Measures — Interactive Website (link) & BBC
Measures worksheet (pdf)

Reading a Triple Beam Balance (TBB) worksheet
(pdf) with Interactive link from Ohaus

1. [l use this interactive link to help the students
with reading the masses to the nearest 1/10

using a tape measure.
Students will use a watch to
find out how many seconds it
takes to run the 40m distance.
Students will divide the
distance (in meters) by the
time (in seconds) to calculate
speed.

Measuring Temperature:

Fill a measuring cup halfway
with water. Measure the
temperature of the water. Add
an ice cube to the water. Make
a prediction about what the
temperature will be in five
minutes. Record the
prediction. After five minutes,
measure the temperature again.
Students will determine if their
predictions were accurate.
Students will make a second
prediction about the
temperature of the water after
another five minutes. Students
will measure the temperature
and determine if prediction
was correct.

Inquiry Check:
How did adding an ice cube
affect the water’s temperature?

VDOE Grade 5 Practice
Guide

VDOE Technology
Enhanced Items -TEI



http://middleschoolscience.com/2015/06/25/boy-in-the-water-observation-vs-inference/
http://middleschoolscience.com/2015/02/16/dogs-and-turnips-dt-activity/
https://middleschoolscienceblog.files.wordpress.com/2015/02/dandtactivity.pdf
https://middleschoolscienceblog.files.wordpress.com/2015/02/dog_and_turnip_words_cut_apart.pdf
https://middleschoolscienceblog.files.wordpress.com/2015/02/dt2013.pdf
https://middleschoolscienceblog.files.wordpress.com/2015/01/metric-notes-mass-volume-interactive-notebook.pdf
http://middleschoolscience.com/2015/02/03/metric-system-notes-foldable/
https://middleschoolscienceblog.files.wordpress.com/2015/01/metric-units-mass-volume-length-practice.pdf
http://www.mrlucas.com/2006/Length%20Ruler%20Practice.pdf
http://www.mrlucas.com/2010%20PDF/Measuring%20Liquid%20Volume%20Practice.pdf
http://pbskids.org/cyberchase/math-games/pour-score/
http://middleschoolscience.com/2015/03/11/pour-to-score-interactive-website-for-volume/
http://www.mrlucas.com/Page%20Files/volume%20by%20displacement.pdf
http://mrlucas.com/Page%20Files/Volume%20of%20a%20Solid%20Practice.pdf
http://mrlucas.com/2012/More%20Regular%20shaped%20volume%20practice.pdf
https://middleschoolscienceblog.files.wordpress.com/2015/01/volume-lab-displacement.pdf
http://www.bbc.co.uk/schools/teachers/ks2_activities/maths/measures.shtml
https://middleschoolscienceblog.files.wordpress.com/2015/01/bbc_measures_worksheet.pdf
https://middleschoolscienceblog.files.wordpress.com/2015/01/bbc_measures_worksheet.pdf
https://middleschoolscienceblog.files.wordpress.com/2015/06/readingatriplebeambalancetutorial.pdf
http://www.ohaus.com/input/tutorials/tbb/tbbentry.swf

(0.1 gram) and also before they use a real
TBB. Great practice — gives them instant
feedback and increases their confidence in
reading the masses correctly (blog entry)
Triple Beam Balance Lab (pdf)
1. students will find the masses for a variety of
objects
Density of Water Lab (pdf)
BrainPOP — Archimedes
BrainPOP — Graphic Organizer MVD Matrix
Mass, Volume, Density Notes (pdf) — foldable on
how to use the formulas used to find mass, volume,
and density and how to solve word problems. (blog
entry)
BrainPOP Mass, Volume, Density Table
Using Formulas: Mass, Volume, or Density?
Practice Problems (pdf)
BrainPOP: Measuring Matter Quiz
Float or Sink — Interactive (pdf) with Laptop
Activity Link (Shockwave)
Dunkin’ for Density (pdf)

Formative Assessment:

e Teacher observation of
students engaged in
cooperative learning
investigations.

e KWL

e Science notebook
(questions, summaries,
charts, and drawings).

e Informal Assessment
through observations of
students’ participation
in hands on activities
and use of vocabulary
in class discussions.

Classification Round-Up
Collect common items from
around the classroom. There
should be at least 10 of the
item that you can locate in the
room.

e a. classify or sort the
items into two or more
groups.

e b. write the rules for
sorting each item.

e C. give two examples
from each group of
items.

Inquiry Check
Trade classifying rules with a
classmate. Are your

classmate’s rules clear? Give
feedback.



http://middleschoolscience.com/2015/06/28/reading-a-triple-beam-balance/
https://middleschoolscienceblog.files.wordpress.com/2015/01/tbb_mass_lab.pdf
https://middleschoolscienceblog.files.wordpress.com/2015/01/tbb_water_density_lab.pdf
http://www.brainpop.com/science/matterandchemistry/measuringmatter/fyi/
http://www.brainpop.com/science/matterandchemistry/measuringmatter/activity/
https://middleschoolscienceblog.files.wordpress.com/2015/01/mass-volume-density-notes-interactive-notebook.pdf
http://middleschoolscience.com/2015/01/07/mass-volume-and-density-foldable/
http://middleschoolscience.com/2015/01/07/mass-volume-and-density-foldable/
http://www.brainpop.com/science/matterandchemistry/measuringmatter/activity/
https://middleschoolscienceblog.files.wordpress.com/2015/01/mass-volume-density-practice-problems.pdf
https://middleschoolscienceblog.files.wordpress.com/2015/01/mass-volume-density-practice-problems.pdf
http://www.brainpop.com/science/matterandchemistry/measuringmatter/quiz/
https://middleschoolscienceblog.files.wordpress.com/2015/01/float-or-sink-density-website-interactive-notebook.pdf
http://ww2.unime.it/weblab/mirror/ExplrSci/dswmedia/density.htm
https://middleschoolscienceblog.files.wordpress.com/2015/01/dunking-for-density-lab-interactive-notebook.pdf

Drop By Drop

Predict how many drops of
water a penny will hold.
Record your prediction.
Using a dropper, gently place
drops of water onto the penny.
How many drops did it hold?
Dry the penny.

Repeat the test two more
times.

Repeat using different coins.
Record your predictions and
results.

Inquiry Check:

Did your predictions get more
accurate as you repeated the
test? Why?

10 days
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Gizmos:

Phases of Water
Element Builder

VDOE: Enhanced Scope and Sequence Lesson Plans

Does Air take up Space?

Molecule Motion in the Three Phases of Matter
Things Are Heating Up?

What’s the Matter?

All Mixed Up

United Streaming/Discovery Education:

Matter and Its Properties: Observing the Properties
of Matter. (Gr. 3-5). Run time: 19:41. United
Learning

Matter and Its Properties: Changes in Matter. (Gr.
3-5). Run time: 17:06. United Learning

Matter and Its Properties: Measuring Matter. (Gr. 3-

Knowledge/Comprehension
Level

e List the parts of an
atom and their charges.

e Describe and label the
structure of an atom.

e Identify the states of
matter-text, picture,
and model.

e Know the identifying
characteristics of a
molecule, compound,
mixture and a solution

o Identify the parts of a
solution (solute and
solvent).

o Identify the states of
matter-text, picture,
model.



http://www.explorelearning.com/index.cfm?method=cResource.dspDetail&ResourceID=661
http://www.explorelearning.com/index.cfm?method=cResource.dspDetail&ResourceID=424
http://www.doe.virginia.gov/testing/sol/standards_docs/science/2010/lesson_plans/grade5/matter/sess_5.4a.pdf
http://www.doe.virginia.gov/testing/sol/standards_docs/science/2010/lesson_plans/grade5/matter/sess_5.4ab.pdf
http://www.doe.virginia.gov/testing/sol/standards_docs/science/2010/lesson_plans/grade5/matter/sess_5.4b.pdf
http://www.doe.virginia.gov/testing/sol/standards_docs/science/2010/lesson_plans/grade5/matter/sess_5.4cd.pdf
http://www.doe.virginia.gov/testing/sol/standards_docs/science/2010/lesson_plans/grade5/matter/sess_5.4e.pdf
http://app.discoveryeducation.com/player/view/assetGuid/429E22B1-088E-4736-B769-A971B9E3B4DB
http://app.discoveryeducation.com/player/view/assetGuid/429E22B1-088E-4736-B769-A971B9E3B4DB
http://app.discoveryeducation.com/player/view/assetGuid/85B1D471-15A4-4294-88E2-43497FD983F4
http://app.discoveryeducation.com/player/view/assetGuid/B54B5F32-CE24-4162-BB93-D193BE9DC444

5). Run time: 17:21. United Learning.

Matter: Building Blocks of the Universe. (Gr. 3-5).
Run time: 15:00. Rainbow Educational Media
Matter and Its Properties: What Makes Up Matter?
(Gr. 3-5). Run time: 17:20. United Learning

Matter and Its Properties: Explores Phases of
Matter. (Gr. 3-5). Run time: 18:58. United Learning
Solids, Liquids, Gases. (Gr. 4-6). Run time: 21:00.
Rainbow Educational Media

Physical Science Series: Mixtures and Solutions.
(Gr. 3-5). Run time: 18:25

Websites:

Matter Song
Zooming on Matter

Chem4Kids

Gas Models

Matter Matters

Moving Molecules-Game
Gumdrop Atoms-Engineering Activity
Mix it Up- Engineering Activity
BrainPop-States of Matter
Models of a Atom

Types of Matter

Study Jams- Matter

Phase Changes

States of Matter

Mixtures and Solutions

Activities

Brain POP States of Matter Quiz
States of Matter Cut & Paste Vocab (pdf)

o Good for flashcards, too
@CrashCourseKids — Matter Matters Video (link)
Brain POP —Activity Page
Brain POP — States of Matter Graphic Organizer

Application/Analysis Level

e Construct and interpret
models of atoms,
elements, molecules,
and compounds.
Construct and interpret
a sequence of models
(diagrams) showing the
activity of molecules in
all three states of
matter.

e Compare and contrast
atoms and molecules,
elements and
compounds.

e Compare and contrast
mixtures and solutions.

e Determine the type and
number of atoms in a
given chemical formula

e Create a solution which
IS concentrated or
dilute given a solute
and solvent.

e Construct and interpret
a sequence of models
(diagrams) showing the
activity of molecules in
all three states of
matter.

Synthesis/Evaluation Level

e Design an investigation
to determine whether
air takes up space.

e Design an investigation



http://app.discoveryeducation.com/player/view/assetGuid/86C0ECBC-1040-4558-A2A3-5EA68BB864D8
http://app.discoveryeducation.com/player/view/assetGuid/E4892186-BAC3-49C0-9534-C814404BF4A5
http://app.discoveryeducation.com/player/view/assetGuid/4CBAFE96-6F6E-49B7-81C1-6A2450DAB5A1
http://app.discoveryeducation.com/player/view/assetGuid/4CBAFE96-6F6E-49B7-81C1-6A2450DAB5A1
http://app.discoveryeducation.com/player/view/assetGuid/6C5DF399-9CDF-42D8-9450-B4759FC40C7A
http://app.discoveryeducation.com/player/view/assetGuid/EAB00DCD-E1CF-469C-99E7-A0AC8699954A
http://www.havefunteaching.com/songs/science-songs/matter-song
http://www.harcourtschool.com/activity/science_up_close/502/deploy/interface.html
http://www.chem4kids.com/
http://www.exploratorium.edu/snacks/gas_model/index.html
http://mariana68.wix.com/matterthatmatter#!copy-of-home/c1c4c
http://www.canteach.ca/elementary/physical15.html
https://www.teachengineering.org/view_activity.php?url=collection/cub_/activities/cub_mix/cub_mix_lesson1_activity1.xml
https://www.teachengineering.org/view_lesson.php?url=collection/cub_/lessons/cub_mix/cub_mix_lesson3.xml
https://www.brainpop.com/science/matterandchemistry/statesofmatter/
http://www.harcourtschool.com/activity/science_up_close/618/deploy/interface.html
http://www.eduplace.com/kids/hmsc/activities/simulations/gr5/unite.html
http://studyjams.scholastic.com/studyjams/jams/science/index.htm?topic_id=matter
http://studyjams.scholastic.com/studyjams/jams/science/index.htm?topic_id=matter
http://www.harcourtschool.com/activity/hotplate/index.html
http://www.harcourtschool.com/activity/states_of_matter/index.html
https://sciencewilmeth5.wikispaces.com/file/view/Ppoint-Solutions%26Mixtures.pdf/421063086/Ppoint-Solutions%26Mixtures.pdf
http://www.brainpop.com/science/matterandchemistry/statesofmatter/quiz/
https://middleschoolscienceblog.files.wordpress.com/2015/01/states-of-matter-vocab-interactive-notebook.pdf
https://twitter.com/CrashCourseKids
https://youtu.be/ELchwUIlWa8
http://www.brainpop.com/science/matterandchemistry/statesofmatter/activity/
http://www.brainpop.com/science/matterandchemistry/statesofmatter/activity/

States of Matter Notes (pdf)
States and Phases of Matter Triple Venn Diagram
Notes (pdf)

o this is a fun interactive activity to use with a
Smart Board, as a cut and paste, or with
chalk on a lab desk (black lab desks are
great to draw on), or some other hands-
on/interactive ways (blog entry)

Brain POP: Phase Changes Activity
Read About it: Brain POP — hot water freezes
faster?

o When it is well below freezing, you can
throw boiling water into the air and it will
turn to snow
instantly http://youtu.be/2LFtYUUXJIE

Brain POP: Phase Changes Activity
Phase Changes Cut & Paste Vocab (pdf)
o Good for flashcards, too
Brain POP: Phase Changes Quiz
Read About it: Brain POP — What’s an icebox?
Using Legos to Teach Elements, Compounds and
Mixture Activity
States of Matter Unit
Properties of Matter Study Jam Video

Solids, Liquids, Gases Study Jam

Difference between Mass and Weight
Mixtures Study Jam Video

Mixtures Lab Separate substances in mixtures in
this fun interactive website.

Changing State Activity

Teaching Matter Using Root beer Floats
Solid Liqguid Gas Hands on Activities

to determine how heat
affects the states of
matter (e.g., water),
including in the design
the ways information
will be recorded, the
measurements that will
be made, the
instruments that will be
used, and the ways the
data will be graphed.



https://middleschoolscienceblog.files.wordpress.com/2015/01/brainpop-states-of-matter-brainpop-interactive-notebook.pdf
https://middleschoolscienceblog.files.wordpress.com/2015/01/solid-liquid-gas-phases-triple-venn-diagram-interactive-notebook.pdf
https://middleschoolscienceblog.files.wordpress.com/2015/01/solid-liquid-gas-phases-triple-venn-diagram-interactive-notebook.pdf
http://middleschoolscience.com/2015/02/04/solid-liquid-gas-triple-venn-diagram-activity/
http://www.brainpop.com/science/matterandchemistry/matterchangingstates/activity/
http://www.brainpop.com/science/matterandchemistry/matterchangingstates/fyi/
http://www.brainpop.com/science/matterandchemistry/matterchangingstates/fyi/
http://youtu.be/2LFtYUUXJlE
http://www.brainpop.com/science/matterandchemistry/matterchangingstates/activity/
https://middleschoolscienceblog.files.wordpress.com/2015/01/phase-changes-vocab-interactive-notebook.pdf
http://www.brainpop.com/science/matterandchemistry/matterchangingstates/quiz/
http://www.brainpop.com/science/matterandchemistry/matterchangingstates/fyi/
http://middleschoolscience.com/2015/06/18/using-lego-bricks-elements-compounds-and-mixtures-activity/
http://middleschoolscience.com/2015/06/18/using-lego-bricks-elements-compounds-and-mixtures-activity/
http://webs.morton709.org/elementary/4th/science/web-based-projects/States%20of%20Matter%20Unit.pdf
http://studyjams.scholastic.com/studyjams/jams/science/matter/properties-of-matter.htm
http://studyjams.scholastic.com/studyjams/jams/science/matter/solids-liquids-gases.htm
http://www.colorado.edu/physics/2000/periodic_table/mass.html
http://studyjams.scholastic.com/studyjams/jams/science/matter/mixtures.htm
http://www.harcourtschool.com/activity/mixture/mixture.html
http://www.bbc.co.uk/schools/ks2bitesize/science/materials/changing_states/play_popup.shtml
http://www.learninglabresources.com/2013/10/teaching-matter-with-root-beer-floats.html
http://www.123homeschool4me.com/2015/03/solid-liquid-gas-hands-on-activities.html

Matter Review Stations

e Getting Started with Science Stations with
Properties of Matter

Structure and Properties of Matter

Matter Study Cards

Matter Jeopardy 1

e Matter Jeopardy 2

10 days

5.7 a-q
5.1 a-k(O)
4.1b

Earth
Patterns,
Cycles &

Changes:

Surface

Changes,
Rocks &
Minerals

Trade Books:

Rocks in His Head, by Carol Otis Hurst

VDOE Enhanced Scope and Sequence Lessons:
e Do Rocks Absorb Water? (PDF) / (Word)
e What Kind of Weathered Rock have You Found?
(PDF) / (Word)
The Rock Cycle (PDF) / (Word)
The Evidence is In (PDF) / (Word)
The Layers of Earth (PDF) / (Word
Plate Tectonics (PDF) / (Word) Weathering and
Erosion (PDF) / (Word)
e Rocky Road

Websites:
www.rocksforkids.com

United Streaming/Discovery Education:

e Geologists Notebook: Three Rocks. (Gr. 3-5). Run
time: 11:00.

e Rocks and Minerals: The Hard Facts. (Gr. 3-5). Run
time: 17:00.

o “Rocks, Gems, and Minerals Guide* — | have a
classroom set of these and recommend them since they
are inexpensive, have a great deal of information, and
are age appropriate. | have other guides in my
classroom as well that are more detailed to use as
additional reference guides.

Formative Assessment:

Teacher observation of
students engaged in
cooperative learning
investigations.

KWL

Class created science
rubric

Science notebook
(questions, summaries,
charts, drawings)
Informal assessment
through observation of
students’ participation in
hands-on activities and
use of vocabulary in
classroom discussions.

Summative Assessment:

Test/assessment
Successful and accurate
completion of diagram of
the rock cycle.
Successfully identify
rocks using a
classification key and
accurate completion of
model of the Earth’s
major layers.



http://thesciencepenguin.com/2013/09/getting-started-with-science-stations-with-properties-of-matter.html
http://thesciencepenguin.com/2013/09/getting-started-with-science-stations-with-properties-of-matter.html
http://moodle.tbaisd.org/pluginfile.php/92359/mod_resource/content/1/5th%20Grade%20-%20Combined%20Lessons%201-4.pdf
http://www.loudoun.k12.va.us/Page/81002
http://www.loudoun.k12.va.us/Page/81002
http://www.loudoun.k12.va.us/Page/81002
http://www.doe.virginia.gov/testing/sol/standards_docs/science/2010/lesson_plans/grade5/earth_patterns_cycles_changes/sess_5.7a.pdf
http://www.doe.virginia.gov/testing/sol/standards_docs/science/2010/lesson_plans/grade5/earth_patterns_cycles_changes/sess_5.7a.docx
http://www.doe.virginia.gov/testing/sol/standards_docs/science/2010/lesson_plans/grade5/earth_patterns_cycles_changes/sess_5.7abf1.pdf
http://www.doe.virginia.gov/testing/sol/standards_docs/science/2010/lesson_plans/grade5/earth_patterns_cycles_changes/sess_5.7abf1.docx
http://www.doe.virginia.gov/testing/sol/standards_docs/science/2010/lesson_plans/grade5/earth_patterns_cycles_changes/sess_5.7abf2.pdf
http://www.doe.virginia.gov/testing/sol/standards_docs/science/2010/lesson_plans/grade5/earth_patterns_cycles_changes/sess_5.7abf2.docx
http://www.doe.virginia.gov/testing/sol/standards_docs/science/2010/lesson_plans/grade5/earth_patterns_cycles_changes/sess_5.7c.pdf
http://www.doe.virginia.gov/testing/sol/standards_docs/science/2010/lesson_plans/grade5/earth_patterns_cycles_changes/sess_5.7c.doc
http://www.doe.virginia.gov/testing/sol/standards_docs/science/2010/lesson_plans/grade5/earth_patterns_cycles_changes/sess_5.7d.pdf
http://www.doe.virginia.gov/testing/sol/standards_docs/science/2010/lesson_plans/grade5/earth_patterns_cycles_changes/sess_5.7d.docx
http://www.doe.virginia.gov/testing/sol/standards_docs/science/2010/lesson_plans/grade5/earth_patterns_cycles_changes/sess_5.7e.pdf
http://www.doe.virginia.gov/testing/sol/standards_docs/science/2010/lesson_plans/grade5/earth_patterns_cycles_changes/sess_5.7e.doc
http://www.doe.virginia.gov/testing/sol/standards_docs/science/2010/lesson_plans/grade5/earth_patterns_cycles_changes/sess_5.7fg.pdf
http://www.doe.virginia.gov/testing/sol/standards_docs/science/2010/lesson_plans/grade5/earth_patterns_cycles_changes/sess_5.7fg.pdf
http://www.doe.virginia.gov/testing/sol/standards_docs/science/2010/lesson_plans/grade5/earth_patterns_cycles_changes/sess_5.7fg.docx
http://www.doe.virginia.gov/testing/sol/scope_sequence/science_scope_sequence/scopeseq_science5.pdf
http://www.doe.virginia.gov/testing/sol/scope_sequence/science_scope_sequence/scopeseq_science5.pdf
http://www.rocksforkids.com/
http://app.discoveryeducation.com/player/view/assetGuid/E8C767A2-D298-403B-A215-CE78538A8469
http://app.discoveryeducation.com/player/view/assetGuid/DFFBB431-3F3A-4F12-9EF6-5034E6FB4407
http://www.amazon.com/Rocks-Minerals-Golden-Guide-Martins-ebook/dp/B00HFUJMVQ/ref=sr_1_10?ie=UTF8&qid=1422208617&sr=8-10&keywords=rocks+and+minerals+guide

e The Sterling Hill Mining Museum — a former mine
turned into a museum, they have an amazing collection
of minerals and a wonderful place to visit!

e Geology.com’s Mineral Page has tons of information
and images of minerals (link)

e Mineralogy 4 Kids website (link) and notes (pdf)

e Minerals Vocab cut & paste (pdf)

e What is a mineral? Students will learn the
characteristics of minerals and then classify items as
either minerals or non-minerals — Notes (pdf) &
slides (ppt) & mineral identification reference
notes (pdf)

e Minerals in your home worksheet (pdf) and updated
website (link)

o Updated worksheet 2015 (pdf) and (Blog
Entry)

e Crystal Shapes/Systems information (link)

e Graphic Organizers for types of minerals and
slides (ppt)

o Silicate Minerals handout (pdf)
o Non-silicate Minerals handout (pdf)

e Moh’s Hardness Scale handout (pdf)

10 days

4.1(ongoing)

4.7a-c
4.1(ongoing)

4.8a-e

Scientific
Investigation;
Earth
Patterns,
Cycles &
Changes:
Solar System
Scientific
Investigation;
Earth
Patterns,
Cycles &
Changes:
Earth, Moon,

Virginia Department of Education
Enhanced Scope & Sequence:

e Solar System
Instructional Resources:

e VDOE Practices for Investigation
Websites:

e SOL Teacher (Our Solar System)
Exploring Planets Hands-on Activities
The Size of Our World
Kids Astronomy
Smithsonian Institute: Sizing up the Universe
Solar System Vocabulary Slideshow

e SOL Pass 4.7 Solar System
Technology:

Formative:

e Venn Diagram — Students
compare and contrast
terrestrial and gas giants

e Conduct experiments
using appropriate tools

e Interactive Notebook

e Doodle It — Students draw
what they have learned

e Peer Questioning —
Students ask their peers 3
-5 questions about the
space

e Chalkboard Splash — A



http://sterlinghillminingmuseum.org/
http://geology.com/minerals/
http://www.mineralogy4kids.org/
https://middleschoolscienceblog.files.wordpress.com/2015/01/minerology-4-kids-notes.pdf
https://middleschoolscienceblog.files.wordpress.com/2015/01/minerals-vocab-isn.pdf
https://middleschoolscienceblog.files.wordpress.com/2015/01/what-is-a-mineral-isn.pdf
https://middleschoolscienceblog.files.wordpress.com/2015/01/mineralsstudyguide-1.ppt
https://middleschoolscienceblog.files.wordpress.com/2015/01/minerals-identifying-ref-notes.pdf
https://middleschoolscienceblog.files.wordpress.com/2015/01/minerals-in-your-home-isn.pdf
http://www.mineralogy4kids.org/minerals-your-house
https://middleschoolscienceblog.files.wordpress.com/2015/06/mineralsinyourhouse.pdf
http://middleschoolscience.com/2015/06/17/minerals-in-your-house/
http://middleschoolscience.com/2015/06/17/minerals-in-your-house/
http://www.mineralogy4kids.org/?q=all-about-crystals/crystal-systems
https://middleschoolscienceblog.files.wordpress.com/2015/01/mineral-groups.ppt
https://middleschoolscienceblog.files.wordpress.com/2015/01/minerals-silicates-isn.pdf
https://middleschoolscienceblog.files.wordpress.com/2015/01/minerals-non-silicates-isn.pdf
http://igs.indiana.edu/ReferenceDocs/MohsHardnessScale.pdf
http://www.doe.virginia.gov/testing/sol/standards_docs/science/2010/lesson_plans/
file:///C:/Users/Johnson/Downloads/•%09http:/www.doe.virginia.gov/instruction/science/resources/practices_for_science_investigation_progression.pdf
https://sites.google.com/a/solteacher.com/olteacher-com/home/4th-grade/4th-grade-science/science-sol-4-7-our-solar-system-the-planets
http://www.spacegrant.hawaii.edu/class_acts/index.html
http://www.rense.com/general72/size.htm
http://www.kidsastronomy.com/our_sun.htm
http://learning.si.edu/idealabs/sizinguptheuniverse/#intro/
http://www.slideshare.net/mmrb/the-solar-system-vocabulary?related=2
http://www.solpass.org/sci4.html

& Sun

e Brain Pop (Solar System)
Solar System (YouTube)

Study Jams Solar System
Gizmos Solar System and Solar System Explorer
Solar System Slideshow
Planetary Orbits
Landing of the Mars Rover
Literary Connections:
e Our Solar System by Seymour Simon
e The Night Sky by Felix James
e Stargazers by Gail Gibbons

Virginia Department of Education
Enhanced Scope & Sequence:

e Earth, Moon, and Sun
Instructional Resources:

e VDOE Practices for Investigation

Websites:
e SOL Teacher (Earth Moon Sun)
Features of the Sun
The Size of Our World
Kids Astronomy
Space Weather Live (moon phases)

Technology:
e BrainPop (The Sun) and (Earth)
Discovery Education The Reason for the Seasons

Lunar Phases Interactive

Study Jams Solar System

Gizmos Solar System and Solar System Explorer
Lunar and Solar Tides

Flocabulary (earth rap)

Literary Connections:
e The Moon Seems to Change by Franklyn M.
Branley

group of students answer
questions about the solar
system on the board

Summative:
e Tests/Assessments

e Interactive Achievement
e Solar System model

Formative:

o KWL

e Teacher Observation

e Conduct experiments
using appropriate tools

e Interactive Notebook

e Peer Questioning —
Students ask their peers 3
-5 questions about solar
system

e Turn and Talk — Discuss
characteristics of the earth,
moon, & sun

e 3 Things — Students list 3
things their peer might not
understand

Summative:

e Tests/Assessments

e Interactive Achievement

e Sun, Earth, & Moon
mobile



https://jr.brainpop.com/science/space/solarsystem/
https://www.youtube.com/watch?v=F2prtmPEjOc
https://www.youtube.com/watch?v=F2prtmPEjOc
http://studyjams.scholastic.com/studyjams/jams/science/index.htm?topic_id=wc
http://studyjams.scholastic.com/studyjams/jams/science/index.htm?topic_id=wc
http://www.explorelearning.com/index.cfm?method=cResource.dspDetail&ResourceID=636
http://www.explorelearning.com/index.cfm?method=cResource.dspDetail&ResourceID=441
http://www.slideshare.net/K3TeacherResources/solar-system-facts-slideshow?related=3
http://mistupid.com/astronomy/orbits.htm
https://www.youtube.com/watch?v=a4YqNoLkmxE
http://www.doe.virginia.gov/testing/sol/standards_docs/science/2010/lesson_plans/
file:///C:/Users/Johnson/Downloads/•%09http:/www.doe.virginia.gov/instruction/science/resources/practices_for_science_investigation_progression.pdf
https://sites.google.com/a/solteacher.com/olteacher-com/home/4th-grade/4th-grade-science/earth-moon-and-sun
http://www.scilinks.org/Harcourt_Hsp/HspStudentRetrieve.aspx?Code=HSP506
http://www.rense.com/general72/size.htm
http://www.kidsastronomy.com/our_sun.htm
http://www.spaceweatherlive.com/en/moon-phases-calendar
https://jr.brainpop.com/science/space/sun/
https://jr.brainpop.com/science/space/earth/
http://app.discoveryeducation.com/player/view/assetGuid/ACF241C9-A8B9-4EF9-989A-C0A163C729D8
http://highered.mheducation.com/olcweb/cgi/pluginpop.cgi?it=swf::800::600::/sites/dl/free/0072482621/78778/Lunar_Nav.swf::Lunar+Phases+Interactive
http://studyjams.scholastic.com/studyjams/jams/science/index.htm?topic_id=wc
http://studyjams.scholastic.com/studyjams/jams/science/index.htm?topic_id=wc
http://www.explorelearning.com/index.cfm?method=cResource.dspDetail&ResourceID=636
http://www.explorelearning.com/index.cfm?method=cResource.dspDetail&ResourceID=441
http://scienceprimer.com/lunar-and-solar-tides
https://www.flocabulary.com/solar-system/
http://interactiveachievement.com/
http://interactiveachievement.com/

e The Sun by Anita Garmon
e Planet Earth/Inside Out by G. Gibbons




Pacing Resources Assessments MP2

Time Frame | Standards of Units/ Topics/ | Resources Assessments
Learning Concepts
10 days 5.6 a-c, 5.1 a-k(O) | Interrelationships: | Gizmos: Formative Assessment:

Ocean
Environment

e Abiotic Factors
e (Ocean Mapping
e QOcean Tides

VDOE Enhanced Scope and Sequence Lessons

Coasts to Currents
Life in the Food Chain

Salty Sea
The Ocean Floor

Trade Books:
e Alien Deep: Revealing the Mysterious
World at the Bottom of the Ocean, by
Bradley Hague

e Giant Squid: Searching for a Sea Monster,
by Mary Cerullo and Clyde F.E. Roper

Websites:
Sea and Sk

Discovery Education/United Streaming:

e Junior Oceanographer: The Life in the Sea. (Gr. 3-
5). Run time: 17:06.

e Oceans: Earth’s Last Frontier. (Gr. 3-5). Run time:
25:00.

e Planet Earth: Deep Ocean. (Gr. 3-12). Run time:
41:29.

e Teacher observation of
students engaged in
cooperative learning
investigations.

e KWL

e Class created science
rubric Science
notebook (questions,
summaries, charts,
drawings)

e Informal assessment
through observation
students’ participation
in hands-on activities
and use of vocabulary
in classroom
discussions.

Summative Assessment:

e Test/assessment

e Completion of accurate
model of ocean floor.

e Successful creation of
an interpretation of a
marine food web.



http://www.explorelearning.com/index.cfm?method=cResource.dspDetail&ResourceID=1056
http://www.explorelearning.com/index.cfm?method=cResource.dspDetail&ResourceID=373
http://www.explorelearning.com/index.cfm?method=cResource.dspDetail&ResourceID=634
http://www.doe.virginia.gov/testing/sol/standards_docs/science/2010/lesson_plans/grade5/interrelationships_in_earth-space_sys/sess_5.6b1.pdf
http://www.doe.virginia.gov/testing/sol/standards_docs/science/2010/lesson_plans/grade5/interrelationships_in_earth-space_sys/sess_5.6c.pdf
http://www.doe.virginia.gov/testing/sol/standards_docs/science/2010/lesson_plans/grade5/interrelationships_in_earth-space_sys/sess_5.6b2.pdf
http://www.doe.virginia.gov/testing/sol/standards_docs/science/2010/lesson_plans/grade5/interrelationships_in_earth-space_sys/sess_5.6a.pdf
http://www.seasky.org/
http://app.discoveryeducation.com/player/view/assetGuid/F180AFDC-D702-4FD4-9A5B-6D6A111FEE46
http://app.discoveryeducation.com/player/view/assetGuid/3A8B919C-2B2A-48CB-85BB-3B204734325D
http://app.discoveryeducation.com/player/view/assetGuid/C78FEA40-C28E-45AA-902F-8EF3D6EB5BCD

12 days

410 0.k
(ongoing);

Scientific
Investigation;

Interrelationships:
Weather

Virginia Department of Education
Enhanced Scope & Sequence:
Interrelationships in Earth/Space Systems
Instructional Resources:

e VDOE Practices for Investigation
Websites:

Formative:

KWL

Conduct experiments
using appropriate tools
Create clouds

Teacher observation

e SOL Teacher (Weather) e Peer Questioning —
e S.T.AR.SOL4.6 Students create 3 -5
e Science Kids (Weather) questions about weather to
e SOL Pass Weather Activity ask peers
Technology: e Socrative
e BrainPop (Weather) and (Clouds)
e Discovery Education Weather and Climate | Summative:
e National Geographic Climate e Tests/Assessments
e Weather Fronts (YouTube) e Interactive Achievement
e Science Kids Weather Videos » Weather & Climate
o Study Jams Weather & Climate Projects
e National Weather Service Map
e Gizmos Costal Winds & Clouds and
Weather Maps
Literary Connections:

e Weather by Seymour Simon
e Snow School by Sandra Markle

10 days 4.1(ongoing); Scientific Virginia Department of Education Formative:

4.2a-d Investigation; Enhanced Scope & Sequence: e Quizzes
Force, Motion, & e Force, Motion, & Energy e Venn Diagram (potential
Energy: Moving Instructional Resources: & kinetic)

Objects

VDOE Practices for Investigation

Websites:

SOL Teacher Motion

Force and Motion Activities

Harcourt Science (motion)

Physics 4 Kids

Elementary Exploration (friction)
Kids Korner (Kinetic/potential energy)
SOL Pass 4.2 Motion

Teacher Observation
Conduct simple
experiments in force and
motion

Interactive Notebook
Peer Questioning —
Students ask their peers 3
-5 questions about motion
Doodle It — Students will
draw pictures of what



http://www.doe.virginia.gov/testing/sol/standards_docs/science/2010/lesson_plans/
file:///C:/Users/Johnson/Downloads/•%09http:/www.doe.virginia.gov/instruction/science/resources/practices_for_science_investigation_progression.pdf
https://sites.google.com/a/solteacher.com/olteacher-com/home/4th-grade/4th-grade-science/sol-4-6-weather
http://star.spsk12.net/science/science_04.htm#4.6
http://www.sciencekids.co.nz/weather.html
http://www.solpass.org/5s/AP/4.6scienceactivity.htm
https://www.brainpop.com/science/weather/weather/
https://www.brainpop.com/science/weather/clouds/
http://app.discoveryeducation.com/player/view/assetGuid/25B0B2A7-D01A-43D3-90BC-BC94FC1258F3
http://video.nationalgeographic.com/video/climate-weather-sci
https://www.youtube.com/watch?v=tkK4_F0VKhM
http://www.sciencekids.co.nz/videos/weather.html
http://studyjams.scholastic.com/studyjams/jams/science/index.htm?topic_id=wc
http://www.weather.gov/
http://www.explorelearning.com/index.cfm?method=cResource.dspDetail&ResourceID=438
http://www.explorelearning.com/index.cfm?method=cResource.dspDetail&ResourceID=430
http://www.socrative.com/
http://interactiveachievement.com/
http://www.doe.virginia.gov/testing/sol/standards_docs/science/2010/lesson_plans/
file:///C:/Users/Johnson/Downloads/•%09http:/www.doe.virginia.gov/instruction/science/resources/practices_for_science_investigation_progression.pdf
https://sites.google.com/a/solteacher.com/olteacher-com/home/4th-grade/4th-grade-science/4-2-motion
http://www.teachjunkie.com/sciences/19-fun-ideas-resources-force-and-motion/
http://www.scilinks.org/Harcourt_Hsp/HspStudentRetrieve.aspx?Code=HSP608
http://www.physics4kids.com/files/motion_intro.html
http://www.eia.gov/kids/resources/teachers/pdfs/FrictionElementary.pdf
http://www.fplsafetyworld.com/?ver=kkblue&utilid=fplforkids&id=16168
http://www.solpass.org/sci4.html

Technology:
e BrainPop Motion
e Discovery Education Forces and Exploring
Energy
e Study Jams Force & Motion
e BBC Science Forces in Action
e Harcourt (force & acceleration)
Literary Connections:
e Sir Isaac Newton Using the Laws of Motion
by Kerri O'Donnell
e Force and Motion by Peter Lafferty

happens when forces act
on objects
e Pals — Observing Motion

Summative:
e Tests/Assessments
e Interactive Achievement

10 days

5.2 a-d
5.1 a-k(O)

Force Motion &
Energy: Sound

Gizmos:
e \Waves
e Weight and Mass
e Longitudinal Waves

Trade Books
e The Science of Sound; by Steve Parker
e Sound; by Christopher Cooper
e Sound; by Sally Walker

Websites:

e Changing Sounds
How Sound Reaches You
Musical Instrument Sounds
Study Jams-Sound
CANEDOMONUIM
Noise in the News
Sound Viewer
Math, Science and Sound
STEM Activity-Music Makers
Longitudinal Wave Sound
Listen Up -Sound
PPT.-Sound-Jeopardy
Sound Study Cards

VDOE Grade 5 Practice Guide

VDOE Technology Enhanced
Items —TEI

Explorer Learning

Interactive Achievement

Knowledge/Comprehension
Level

e Use the basic
terminology of sound
to describe what sound
is, how it is formed,
how it affects matter,
and how it travels.

e Explain why sound
waves travel only
where there is matter to
transmit them.

e Explain the
relationship between
frequency and pitch of
sound.

e Explain the
relationship between
force and loudness of



https://jr.brainpop.com/science/forces/pushesandpulls/
http://app.discoveryeducation.com/player/view/assetGuid/40227AC4-755E-4D2B-A4E1-D6EB8D7F89D3
http://app.discoveryeducation.com/player/view/assetGuid/5562BCC0-5325-4997-A12F-2376157C3F69
http://app.discoveryeducation.com/player/view/assetGuid/5562BCC0-5325-4997-A12F-2376157C3F69
http://studyjams.scholastic.com/studyjams/jams/science/forces-and-motion/force-and-motion.htm
http://www.bbc.co.uk/schools/scienceclips/ages/10_11/forces_action.shtml
http://www.harcourtschool.com/activity/science_up_close/407/deploy/interface.html
http://pals.sri.com/tasks/k-4/ObservingObjects/directs.html
http://interactiveachievement.com/
http://www.explorelearning.com/index.cfm?method=cResource.dspDetail&ResourceID=1053
http://www.explorelearning.com/index.cfm?method=cResource.dspDetail&ResourceID=653
http://www.explorelearning.com/index.cfm?method=cResource.dspDetail&ResourceID=610
http://www.bbc.co.uk/schools/scienceclips/ages/9_10/changing_sounds_fs.shtml
http://www.harcourtschool.com/activity/science_up_close/521/deploy/interface.html
https://www.youtube.com/watch?v=17V-bP1XEao
http://studyjams.scholastic.com/studyjams/jams/science/energy-light-sound/sound.htm
http://www.exploratorium.edu/science_explorer/can.html
http://www.noisyplanet.nidcd.nih.gov/nitn/Pages/default.aspx
http://www.canteach.ca/elementary/physical12.html
http://www.philtulga.com/MSSActivities.html#01
http://childrensengineering.org/technology/Music_Makers.pdf
http://www.physicsclassroom.com/Class/sound/u11l1b.cfm
http://pbskids.org/zoom/activities/sci/#sound
http://www.loudoun.k12.va.us/Page/81002
http://www.loudoun.k12.va.us/Page/81002
http://interactiveachievement.com/
http://interactiveachievement.com/
https://vastatic.testnav.com/vaqc/testnav-7.5.22.36/epatLogin.jsp?testnavTestId=EP5S&testnavFormId=EP5S
https://vastatic.testnav.com/vaqc/testnav-7.5.22.36/epatLogin.jsp?testnavTestId=EP5S&testnavFormId=EP5S
http://www.explorelearning.com/
http://interactiveachievement.com/

VDOE: Enhanced Scope and Sequence Lesson

Plans
[ ]

Sound Vibrations

Making Waves

Making Waves, Music, and Noise

Investigating Sounds

sound.

Application/Analysis Level

Create a diagram of a
compression wave.
Compare and contrast
sound traveling
through a solid with
sound traveling
through the air, and
sound traveling
through a liquid.
Compare and contrast
how different kinds of
musical instruments,
including string
instruments,
woodwinds, percussion
instruments, and brass
instruments, make
sound.

Compare and contrast
the sounds of other
animals (bats, dogs,
and whales) to those
that humans make and
hear.

Synthesis/Evaluation Level

Design an investigation
to determine how
different media affect
the transmission of
sound.

Design an investigation



http://www.doe.virginia.gov/testing/sol/standards_docs/science/2010/lesson_plans/grade5/force_motion_energy/sess_5.2abc.pdff
http://www.doe.virginia.gov/testing/sol/standards_docs/science/2010/lesson_plans/grade5/force_motion_energy/sess_5.2abd.pdf
http://www.doe.virginia.gov/testing/sol/standards_docs/science/2010/lesson_plans/grade5/force_motion_energy/sess_5.2bd.pdf
http://www.doe.virginia.gov/testing/sol/standards_docs/science/2010/lesson_plans/grade5/force_motion_energy/sess_5.2c.pdf

to determine what
factors affect the pitch
of a vibrating object,
including vibrating
strings, rubber bands,
beakers/bottles of air
and water, tubes (as in
wind chimes), and
other common
materials.

Create a musical
instrument which can
produce varying
pitches.




Pacing Resources Assessments MP3

Time Frame Standards of Units/ Topics/ Resources Assessments
Learning Concepts
15 days 5.3 a-e, Force Motion & Gizmos:
5.1 a-k(O) Energy: o Waves Interactive Achievement
Light e Basic Prism

Trade Books
e Day Light, Night Light by
Franklyn M. Branley
e Energy, Heat, Light, and Fuel by
Darlene Stille

e Light Works by Megan Koop

VDOE:
Enhanced Scope and Sequence Lesson
Plans

e Make a Rainbow

e Transparent, Translucent and

Opaque

Websites:
e The Science of Light

Light in Color

Laws of Light

Light

Light Energy

Study Jams-Light Absorption,
Reflection, and Refraction
Electromagnetic Spectrum

e The Science of Rainbows

e Exploring Light with Models and
Mirrors

e Light Energy
e |deasto Teach Light

VDOE Grade 5 Practice

Guide

VDOE Technology
Enhanced ltems —TEI

Knowledge/Comprehension

Level

Draw and label a
diagram of the
electromagnetic
spectrum, including
the visible spectrum
and the colors in
proper order. Explain
the relationships
between wavelength
and the color of light,
Name the colors of
the visible spectrum.
Diagram and label a
representation of a
light wave, including
wavelength, wave
height, crest, and
trough.

Explain the terms
transparent,
translucent, and
opaque, and give an



http://www.explorelearning.com/index.cfm?method=cResource.dspDetail&ResourceID=1053
http://www.explorelearning.com/index.cfm?method=cResource.dspDetail&ResourceID=608
http://www.doe.virginia.gov/testing/sol/standards_docs/science/2010/lesson_plans/grade5/force_motion_energy/sess_5.3be.pdf
http://www.doe.virginia.gov/testing/sol/standards_docs/science/2010/lesson_plans/grade5/force_motion_energy/sess_5.3c.pdf
http://www.doe.virginia.gov/testing/sol/standards_docs/science/2010/lesson_plans/grade5/force_motion_energy/sess_5.3c.pdf
http://www.learner.org/teacherslab/science/light/
http://www.learner.org/teacherslab/science/light/color/index.html
http://www.learner.org/teacherslab/science/light/lawslight/index.html
http://gk-12.osu.edu/Lessons/03-04/Physical%20Science/Light.pdf
http://www.wallingford.k12.ct.us/uploaded/curriculum/science_k-8/sci_grade_5/light_gr_5_curr_guide_for_web_w_out_article_all_sections.pdf
http://studyjams.scholastic.com/studyjams/jams/science/energy-light-sound/light-absorb-reflect-refract.htm
http://studyjams.scholastic.com/studyjams/jams/science/energy-light-sound/light-absorb-reflect-refract.htm
http://www.harcourtschool.com/activity/science_up_close/620/deploy/interface.html
https://www.youtube.com/watch?v=rGV4XzPYc2Y
https://www.teachingchannel.org/videos/fifth-grade-light-lesson
https://www.teachingchannel.org/videos/fifth-grade-light-lesson
http://www.slideshare.net/enolen/light-energy
https://www.pinterest.com/luhryn/science-light-and-shadow-unit/

Optics for Kids
Parts of a Wave
Light Teaching Ideas

Light- Jeopardy

example of each.

e Using light

vocabulary, define
and explain an
object’s shadow.

e Explain, using light

vocabulary, why we
see certain colors,
black and white

Application/Analysis Level

Compare and contrast
reflection and refraction,
using water, prisms, and
mirrors Record your
findings using a double
bubble.

Analyze and describe the
effects of a prism on
white light, and explain
why a rainbow occurs
Compare and contrast
light and sound waves.
Record your findings in
a Venn diagram.

Synthesis/Evaluation Level

* Determine the placement of
an object given its angle of
reflection. ¢ Design a way to
look around an object using
mirrors.



file:///C:/Users/rpsstudent/Downloads/•%09http:/www.optics4kids.org/home/content/what-is-optics/scattering/why-is-the-sky-blue-why-are-sunsets-red/
http://zonalandeducation.com/mstm/physics/waves/partsOfAWave/waveParts.htm#frequency
http://www.teachingideas.co.uk/science/contents_light.htm
http://www.loudoun.k12.va.us/Page/81002

15 days

4.1(ongoing);
4.3a-f

Scientific Investigation;

Force, Motion, &
Energy: Electricity

Virginia Department of Education
Enhanced Scope & Sequence:

e Electricity
Instructional Resources:

e VDOE Practices for Investigation

Websites:
e SOL Teacher (Electricity)
Exploratorium Electric Activity
ScienceNetLinks Magnets
Electromagnets
Science Kids (electricity)
Physics for Kids
SOL Pass 4.3 Electricity
e Science 4 Kids (electricity)
Technology:
e BrainPop Energy Sources
¢ Discovery Education -
Electricity, All About Electricity, and
Electromagnets
e Bill Nye the Science Guy
(electricity)

e Electrical Circuits for Kids
(YouTube)

e NeoK12 Electricity
(videos/interactive)

e Harcourt currents/ batteries /
circuits

Literary Connections:

e Switch On, Switch Off by M.
Berger

e Charged Up: The Story of
Electricity by Jacqui Bailey

Formative:

e KWL

e Venn Diagram
(Electrical Currents)

e Peer Observation

e Conduct simple
experiments using static
electricity

e Interactive Notebook

e Exits Slips — 3 questions
about electricity

e Doodle It — Students will
draw pictures series and
parallel circuits.

e Write It Out — Students
will write out what they
learned about electricity

Summative:

e Tests/Assessments

e Interactive Achievement
e Circuit Project



http://www.doe.virginia.gov/testing/sol/standards_docs/science/2010/lesson_plans/
file:///C:/Users/Johnson/Downloads/•%09http:/www.doe.virginia.gov/instruction/science/resources/practices_for_science_investigation_progression.pdf
https://sites.google.com/a/solteacher.com/olteacher-com/home/4th-grade/4th-grade-science/electricity-sol-4-3
http://www.exploratorium.edu/snacks/electrical_fleas/index.html
http://sciencenetlinks.com/student-teacher-sheets/how-strong-your-magnet/
http://www.wonderville.ca/asset/electromagnet
http://www.sciencekids.co.nz/electricity.html
http://www.physics4kids.com/files/elec_intro.html
http://www.solpass.org/sci4.html
http://scienceforkids.kidipede.com/physics/electricity/
https://jr.brainpop.com/science/energy/energysources/
http://app.discoveryeducation.com/player/view/assetGuid/D4D35CA5-9BEC-401B-9CF1-16FF86C82A33
http://app.discoveryeducation.com/player/view/assetGuid/0CFA7BC0-7338-43A6-A4D7-2890711D9A89
http://app.discoveryeducation.com/player/view/assetGuid/23486502-BA26-40C6-89F0-145B1F1E0E67
https://www.youtube.com/watch?v=gixkpsrxk4Y
https://www.youtube.com/watch?v=gixkpsrxk4Y
https://www.youtube.com/watch?v=js7Q-r7G9ug
https://www.youtube.com/watch?v=js7Q-r7G9ug
http://www.neok12.com/Electricity.htm
http://www.neok12.com/Electricity.htm
http://www.harcourtschool.com/activity/science_up_close/404/deploy/interface.html
http://www.harcourtschool.com/activity/science_up_close/302/deploy/interface.html
http://www.harcourtschool.com/activity/science_up_close/203/deploy/interface.html
http://interactiveachievement.com/

10 days

4.1(ongoing);
4.9a-d

Scientific Investigation;

Earth Resources:
Virginia Natural
Resources

Virginia Department of Education
Enhanced Scope & Sequence:

¢ Virginia Natural Resources

e Watershed

e VDOE Watershed Lesson
Websites:

e ST.ARSOL4.9

e SOL Pass 4.9 Natural Resources

¢ Virginia Department of

Conservation & Recreation
Natural Resources

¢ Virginia Places Rivers and
Watersheds
SOL Teacher Natural Resources
Remarkable Trees of Virginia
Virginia Product Bingo
Kids Geology Drainage Basins
and Watersheds
EPA Kid’s Page Watersheds
e KidsZone What is a Watershed?

Technology:

o WebQuest

Project Wet
Virginia Trekkers

Discovery Education Water Smart
What is a Watershed (YouTube)
Virginia Wildlife VA.GOV
BrainPop Natural Resources
Literary Connections:
e Clear Choices: The Water You
Drink by Matt Higgins
¢ Inside Tornadoes by Mary Kay
Carson
e How to Save the Planet by
Barbara Taylor

Formative:

KWL

Natural Resources
scavenger hunt
Conduct experiments
using appropriate tools
Watershed map
Outdoor observation —
Students walk around
outside looking for items
to suggest the direction
of water flow
Cold-Calling
(TeacherPal app is
excellent for random
selection)

Socrative

Summative:

Tests/Assessments
Interactive Achievement
Weather & Climate
Projects



http://www.doe.virginia.gov/testing/sol/standards_docs/science/2010/lesson_plans/
http://www.doe.virginia.gov/instruction/science/elementary/lessons_bay/lesson_plans/index.shtml
http://www.doe.virginia.gov/testing/sol/standards_docs/science/2010/lesson_plans/grade4/earth_resources/sess_4.9a.pdf
http://star.spsk12.net/science/science_04.htm#4.9
http://www.solpass.org/sci4.html
http://www.dcr.virginia.gov/virginia_naturally/virginias-natural-resources-education-guide.shtml
http://www.dcr.virginia.gov/virginia_naturally/virginias-natural-resources-education-guide.shtml
http://www.dcr.virginia.gov/virginia_naturally/virginias-natural-resources-education-guide.shtml
http://www.virginiaplaces.org/watersheds/
http://www.virginiaplaces.org/watersheds/
https://sites.google.com/a/solteacher.com/olteacher-com/home/4th-grade/4th-grade-science/virginia-natural-resources
http://www.web2.cnre.vt.edu/4h/remarkabletree/LessonPlan.htm
http://agintheclass.org/Portals/0/LessonFiles/virginia_products_bingo.pdf
http://www.kidsgeo.com/geology-for-kids/0076-drainage-basins-watersheds.php
http://www.kidsgeo.com/geology-for-kids/0076-drainage-basins-watersheds.php
http://water.epa.gov/aboutow/owow/kids.cfm
http://www.enwin.com/kids/water/watersheds.cfm
http://www.glencoe.com/sec/science/webquest/content/virginiawatershed.shtml
http://www.discoverwater.org/explore-watersheds/
http://www.virginiatrekkers.com/Watershed/Watershed.html
http://app.discoveryeducation.com/player/view/assetGuid/9709D1CB-97C5-49F5-AA26-4ACC3D5D50E8
https://www.youtube.com/watch?v=QOrVotzBNto
http://www.dgif.virginia.gov/education/sol/2.4/deer/
https://jr.brainpop.com/science/conservation/naturalresources/
http://www.socrative.com/
http://interactiveachievement.com/

A Week in the Woods by Andrew
Clements

Earth Book for Kids: Activities to
Help Heal the Environment by
Linda Schwartz

Course Title/ Course #: Fifth Grade Science




Pacing Resources Assessments MP4

Time Frame Standards of Units/ Topics/ Resources Assessments
Learning Concepts

10 days 5.5 a-c, Living Systems: Gizmos: Knowledge/Comprehension Level
5.1 a-k(O) Plant/Animal Cells & e Cell Structure e List life functions common

Characteristics

e Dichotomous Keys

VDOE: Enhanced Scope and
Sequence Lessons

e Building a Cell

e Vertebrates in the Animal

Kingdom

Websites:

e Comparing Plant and Animal
Cells

The Mixed-up Cells

Form and Function

Study Jams-Animals
Study Jams-Plants

Cells Alive

Cells for Kids

Apple Anatomy

Nature Works

“Cell Phone”

The Water Storers: Cactus

Adaptations

Discovery Education:
e The Living Cell. (Gr. 3-5).
Run time: 20:00.
e The Lives of Cells. (Gr. 3-5).
Run time: 19:38
e Animals around Us:
Invertebrates: What are they?

to all living things (growth,
reacting to environment,
reproduction, obtaining
nutrients/energy, using
nutrients/energy, getting rid
of wastes).

e Describe the structure of
organization of multi-cellular
organisms (cells, tissues,
organs, systems).

e |dentify the two different
types of cells (plant and
animal).

e Make a list of all cell parts
and their functions.

Application/Analysis Level

e Construct or illustrate a cell
model and identify the parts
of a cell.

e Compare and contrast plant
and animal cell organelles.
Relate each part of the cell to
a part of the school building.
For example, the building
itself is the cell wall and the
principal is the nucleus.
Relate the organelles of a
cell to human body organs.

Synthesis/Evaluation Level



http://www.explorelearning.com/index.cfm?method=cResource.dspDetail&ResourceID=450
http://www.explorelearning.com/index.cfm?method=cResource.dspDetail&ResourceID=450
http://www.explorelearning.com/index.cfm?method=cResource.dspDetail&ResourceID=1047
http://www.doe.virginia.gov/testing/sol/standards_docs/science/2010/lesson_plans/grade5/living_sys/sess_5.5a.pdf
http://www.doe.virginia.gov/testing/sol/standards_docs/science/2010/lesson_plans/grade5/living_sys/sess_5.5bc.pdf
http://www.doe.virginia.gov/testing/sol/standards_docs/science/2010/lesson_plans/grade5/living_sys/sess_5.5bc.pdf
http://www.harcourtschool.com/activity/science_up_close/510/deploy/interface.html
http://www.harcourtschool.com/activity/science_up_close/510/deploy/interface.html
http://www.beaconlearningcenter.com/WebLessons/MixedUpCells/default.htm
http://www.harcourtschool.com/activity/science_up_close/514/deploy/interface.html
http://studyjams.scholastic.com/studyjams/jams/science/index.htm?topic_id=animals
http://studyjams.scholastic.com/studyjams/jams/science/plants/plant-cells.htm
http://www.cellsalive.com/index.htm
http://www.kathimitchell.com/cells.html
http://agintheclass.org/Portals/0/LessonFiles/apple_anatomy.pdf
http://www.nhptv.org/natureworks/nw4.htm
http://sciencenotebooking.blogspot.com/2013/02/cell-phone-student-samples.html
http://www.oceanoasis.org/teachersguide/activity8.html
http://www.oceanoasis.org/teachersguide/activity8.html
http://app.discoveryeducation.com/player/view/assetGuid/2856C74B-9BC5-4D13-AF58-367F4FE3179D
http://app.discoveryeducation.com/player/view/assetGuid/44AA5AC6-CB75-40A6-8562-DD4FD0900BC5
http://app.discoveryeducation.com/player/view/assetGuid/230F2EBA-BC4B-4233-931E-D6078F0F3124
http://app.discoveryeducation.com/player/view/assetGuid/230F2EBA-BC4B-4233-931E-D6078F0F3124

(Grades 3-5)
e Runtime: 13:00. United
Learning.

Cell Organelles Using the Jigsaw
Method — (blog entry) students will
work in cooperative groups to learn
about the parts of the cell. Google
Slides Template (public link),
Worksheet for 4 expert groups (pdf),
or Worksheet for 5 expert groups

(pdf)

e BrainPOP Cell Video (free
link) and Cell Structures
Video (link)

e Biology 4 Kids — Cell

Structure (link)

Cells Alive (link)

Harcourt School (link)

Khan Academy Video (link)

I Know That (link)

Khan Academy/Sci Show —

Plant Cell Video (link)

and Animal Cell Video (link)

e Cell Museum-(See
Attachment)

e Create an analogy between
life processes and functions
of cell parts.

e Brainstorm with a partner,
what an organism might look
and act like if it was
composed of both plant and
animal cells.

e Write a play in which each
group is a plant or animal
cell and each student in a
group is one of the cell’s
structures acting out its
specific life process.

Formative Assessment:

e Teacher observation of
students engaged in
cooperative learning
investigations.

e KWL

e Class created science rubric

e Science notebook (questions,
summaries, charts, drawings)

e Informal assessment through
observation of students’
participation in hands-on
activities and use of
vocabulary in classroom
discussions. Correct
classification of organisms as
vertebrate/invertebrates,
vascular/nonvascular

Summative Assessment:

e Test/assessment

e Correct classification of
organisms as
vertebrate/invertebrates,



http://middleschoolscience.com/2015/02/22/parts-of-the-cell-using-the-jigsaw-method-to-learn-about-organelles/
https://docs.google.com/presentation/d/10b00Mzj7FQQ-faIKw20rZu0LI3qsmn_izbmeraKV7Eg/edit?usp=sharing
https://middleschoolscienceblog.files.wordpress.com/2015/02/parts_of_the_cell_jigsaw_4_expert_groups.pdf
https://middleschoolscienceblog.files.wordpress.com/2015/02/parts_of_the_cell_jigsaw_5_expert_groups1.pdf
https://www.brainpop.com/science/cellularlifeandgenetics/cells/
https://www.brainpop.com/science/cellularlifeandgenetics/cells/
https://www.brainpop.com/science/cellularlifeandgenetics/cellstructures/preview.weml
http://www.biology4kids.com/files/cell_main.html
http://www.cellsalive.com/cells/cell_model.htm
http://www.harcourtschool.com/activity/science_up_close/510/deploy/interface.swf
https://www.youtube.com/watch?v=Hmwvj9X4GNY
http://www.iknowthat.com/ScienceIllustrations/cell/science_desk.swf
http://youtu.be/9UvlqAVCoqY
http://youtu.be/cj8dDTHGJBY

vascular/nonvascular

e Correctly draw/build an
animal and/or plant cell and
label essential parts and
describe the function of each.

12 days

4.1(ongoing);
4.4a-d & 4.5a-f

Scientific
Investigation;
Living Systems:
Plant & Animal Life

Virginia Department of Education
Enhanced Scope & Sequence:
e Living Systems
Instructional Resources:
e VDOE Practices for
Investigation
Websites:
e SOL Teacher (Plants and
Animals)
e It’s For the Birds!
(adaptation)
e EcoLibrary (plant and animal
resource)
e Weaving the Web Activity
(food web)
e Nature Works (human
impact)

e eHow Ecosystem Destruction

e SOL Pass 4.5 Ecosystems

Technology:
e BrainPop (Food Chain) and
(Habitats)

e Discovery Education —
Adaptations, Habitats, and
Niches

e Gizmos Adaptations and
Population

e Study Jams Ecosystems

e Mimic Octopus
Adaptations(YouTube)

e Food Web

e Harcourt Energy Pyramid

Formative:

e Quizzes

e Diagram of plant and animal
habitats

e Venn Diagram (plants/animals)

e Peer Observation

e Conduct simple experiments
growing plants or observing
animals

¢ Interactive Notebook

e Exits Slips — 3 questions about
electricity

e Create a video news report
about habitat destruction

e PALS - Human Interactions

Summative:

e Tests/Assessments

e Interactive Achievement

Formative:

e Quizzes

e KWL

e Chalkboard Splash — A group of
students answer questions about
plants on the board

e Group Observation of plant
growth

e Interactive Notebook

o Exits Slips — 3 questions about
plants

e Doodle It — Students will draw
pictures and label the parts of a



http://www.doe.virginia.gov/testing/sol/standards_docs/science/2010/lesson_plans/
file:///C:/Users/Johnson/Downloads/•%09http:/www.doe.virginia.gov/instruction/science/resources/practices_for_science_investigation_progression.pdf
file:///C:/Users/Johnson/Downloads/•%09http:/www.doe.virginia.gov/instruction/science/resources/practices_for_science_investigation_progression.pdf
https://sites.google.com/a/solteacher.com/olteacher-com/home/4th-grade/4th-grade-science/plants-animals-and-environment
https://sites.google.com/a/solteacher.com/olteacher-com/home/4th-grade/4th-grade-science/plants-animals-and-environment
http://www.biologyjunction.com/bird_adaptations.htm
http://www.biologyjunction.com/bird_adaptations.htm
http://ecolibrary.org/Themes
http://ecolibrary.org/Themes
http://forces.si.edu/main/pdf/2-5-WeavingTheWeb.pdf
http://forces.si.edu/main/pdf/2-5-WeavingTheWeb.pdf
http://www.nhptv.org/natureworks/nwep16b.htm
http://www.nhptv.org/natureworks/nwep16b.htm
http://www.ehow.com/info_7805191_kinds-human-activities-destroyed-ecosystems.html
http://www.solpass.org/sci4.html
https://jr.brainpop.com/science/animals/foodchain/
https://jr.brainpop.com/science/habitats/
http://app.discoveryeducation.com/player/view/assetGuid/9AF173ED-57A2-4FEC-8500-8734EE1AE3BA
http://app.discoveryeducation.com/player/view/assetGuid/821926CB-AA75-4D53-A524-0257E1543C06
http://app.discoveryeducation.com/player/view/assetGuid/821926CB-AA75-4D53-A524-0257E1543C06
http://www.explorelearning.com/index.cfm?method=cResource.dspDetail&ResourceID=404
http://www.explorelearning.com/index.cfm?method=cResource.dspDetail&ResourceID=380
http://studyjams.scholastic.com/studyjams/jams/science/ecosystems/ecosystems.htm
https://www.youtube.com/watch?v=t-LTWFnGmeg&feature=player_embedded
https://www.youtube.com/watch?v=t-LTWFnGmeg&feature=player_embedded
http://www.eduweb.com/portfolio/earthsystems/food/foodweb4.html
http://www.harcourtschool.com/activity/science_up_close/314/deploy/interface.html
http://pals.sri.com/tasks/k-4/People/directs.html
http://interactiveachievement.com/

Literary Connections:

Who Eats What? by Patricia
Lauber

Animal Homes by Debbie
Martin

plant

e PALS — Tree Study
e Socrative

Summative:
e Tests/Assessments
e |Interactive Achievement



http://pals.sri.com/tasks/k-4/Treestudy/directs.html
http://www.socrative.com/
http://interactiveachievement.com/

Review Review All Review Websites: Formative Assessment:
Objectives e This site has everything you e Teacher observation
Students have not will need to review for the /anecdotal records of
mastered SOL students engaged in
Legacy Elementary School cooperative learning
Review e Brainpop Scientific Inquiry investigations.
e VDOE Strand Overview o KWL
e Reeko’s Mad Scientist e Science notebook (questions,
e Brainpop-Scientific Method predictions, observations,
e Study Jam- Scientific Method summaries, charts, drawings)
_ e The Science of Light * Conduct simple experiments
Review e Lightin Color using appropriate tools
* Lawsof Light Summative Assessment:
* Lignt e Test/assessment
SOL Testing SOL Testing SOL Testing SOL Testing SOL Testing



http://www.loudoun.k12.va.us/Page/81002
https://www.brainpop.com/science/scientificinquiry/scientificmethod/preview.weml
http://www.doe.virginia.gov/testing/sol/standards_docs/science/
http://www.reekoscience.com/
https://www.brainpop.com/science/scientificinquiry/scientificmethod/preview.weml
http://studyjams.scholastic.com/studyjams/jams/science/scientific-inquiry/scientific-methods.htm
http://www.learner.org/teacherslab/science/light/
http://www.learner.org/teacherslab/science/light/color/index.html
http://www.learner.org/teacherslab/science/light/lawslight/index.html
http://gk-12.osu.edu/Lessons/03-04/Physical%20Science/Light.pdf
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Virginia Science Standards of Learning Curriculum Framework 2010
Introduction

The Science Standards of Learning Curriculum Framework amplifies the Science Standards of Learning for Virginia Public Schools and defines the content
knowledge, skills, and understandings that are measured by the Standards of Learning tests. The Science Curriculum Framework provides additional guidance to
school divisions and their teachers as they develop an instructional program appropriate for their students. It assists teachers as they plan their lessons by
identifying essential understandings and defining 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 should use the Science Curriculum Framework as 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 enhance students’ understanding of the
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 Learning assessment 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 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 adopt a K—12 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 achievement of the standards for elementary
and middle school by the time they complete the grade levels tested. The high school end-of-course Standards of Learning tests, for which students may earn
verified units of credit, are administered in a locally determined sequence.

Each topic in the Science Standards of Learning Curriculum Framework is developed around the Standards of Learning. The format of the Curriculum
Framework facilitates teacher planning by identifying the key concepts, knowledge and skills that should be the focus of instruction for each standard. The
Curriculum Framework is divided into two columns: Understanding the Standard (K-5); Essential Understandings (middle and high school); and Essential
Knowledge, Skills, and Processes. The purpose of each column is explained below.

Understanding the Standard (K-5)
This section includes background information for the teacher. It contains content that may extend the teachers’ knowledge of the standard beyond the current
grade level. This section may also contain 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 students should grasp to demonstrate an understanding of the Standards of
Learning.

Essential Knowledge, Skills and Processes (K-12)

Each standard is expanded in the Essential Knowledge, Skills, and Processes column. What 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 meant to be the key knowledge and skills that define
the standard.

Science Standards of Learning Curriculum Framework 2010 Grade Five — Page iii



Grade Five
Science Strand

Scientific Investigation, Reasoning, and Logic

This strand represents a set of systematic inquiry skills that defines what a student will be able to do
when conducting activities and investigations, and represents the student understanding of the nature of
science. The various skill categories are described in the “Investigate and Understand” section of the
Introduction to the Science Standards of Learning, and the skills in science standard 5.1 represent more
specifically what a student should be able to do as a result of science experiences in fifth grade. Across
the grade levels, the skills in the “Scientific Investigation, Reasoning, and Logic” strand form a nearly
continuous sequence of investigative skills and an understanding of the nature of science. It is important
that the classroom teacher understand how the skills in standard 5.1 are a key part of this sequence (i.e.,
K.1,K2,1.1,21,3.1,4.1,5.1, and 6.1). The fifth-grade curriculum should ensure that skills from
preceding grades are continuously reinforced and developed.

Science Standards of Learning Curriculum Framework 2010 Grade Five — Page 1



Standard 5.1

Strand: Scientific Investigation, Reasoning, and Logic

5.1 The
inw
a)
b)
c)
d)
e)
f)
9)
h)
i)

)]
k)

Back to CPR MP} Back to CPR MPg Back to CPR MP3

student will demonstrate an understanding of scientific reasoning, logic, and the nature of science by planning and conducting investigations
hich

items such as rocks, minerals, and organisms are identified using various classification keys;

estimates are made and accurate measurements of length, mass, volume, and temperature are made in metric units using proper tools;
estimates are made and accurate measurements of elapsed time are made using proper tools;

hypotheses are formed from testable questions;

independent and dependent variables are identified;

constants in an experimental situation are identified;

data are collected, recorded, analyzed, and communicated using proper graphical representations and metric measurements;
predictions are made using patterns from data collected, and simple graphical data are generated,

inferences are made and conclusions are drawn;

models are constructed to clarify explanations, demonstrate relationships, and solve needs; and

current applications are used to reinforce science concepts.

The
of th

Overview

achieve proficiency with those skills, and develop and reinforce their understanding of the nature of science in the context of the
concepts developed at the fifth-grade level. Standard 5.1 does not require a discrete unit be taught on scientific investigation
because the skills that make up the standard should be incorporated in all the other fifth-grade standards. It is also intended
that by developing these skills, students will achieve a greater understanding of scientific inquiry and the nature of science and will
more fully grasp the content-related concepts.

skills in standard 5.1 are intended to define the “investigate” component and the understanding of the nature of science for all
e other fifth-grade standards (5.2-5.7). The intent of standard 5.1 is for students to continue to develop a range of inquiry skills,
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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 science by planning and conducting investigations

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 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 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 Standard
(Background Information for Instructor Use Only)

Essential Knowledge, Skills, and Processes

The nature of science refers to the foundational concepts that govern the
way scientists formulate explanations about the natural world. The
nature of science includes the following concepts:
a) the natural world is understandable;
b) science is based on evidence, both observational and
experimental;
¢) science is a blend of logic and innovation;
d) scientific ideas are durable yet subject to change as new data
are collected;
e) science is a complex social endeavor; and
f) scientists try to remain objective and engage in peer review to
help avoid bias.

In grade five, an emphasis should be placed on concepts a, b, ¢, d, and e.

Science assumes that the natural world is understandable. Scientific
inquiry can provide explanations about nature. This expands students’
thinking from just a knowledge of facts to understanding how facts are
relevant to everyday life.

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.

In order to meet this standard, it is expected that students will
o use classification keys to identify rocks, minerals, and organisms.

o select and use the appropriate instruments, including centimeter rulers,
meter sticks, graduated cylinders, balances, stopwatches, and
thermometers for making basic measurements.

e make reasonable estimations of length, mass, volume, and elapsed
time.

e measure length, mass, volume, and temperature using metric
measures. This includes millimeters, centimeters, meters, kilometers,
grams, kilograms, milliliters, liters, and degrees Celsius.

e use a testable question to form a hypothesis as cause and effect (e.g.,
“if..., then...”) statement.

e analyze the variables in a simple experiment and identify the
independent and dependent variables, and the constants.

o collect, record, analyze, and report data, using charts and tables, and
translate numerical data into bar or line graphs.

e make predictions based on trends in data. This requires the recognition
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Standard 5.1

Strand: Scientific Investigation, Reasoning, and Logic

5.1

The student will demonstrate an understanding of scientific reasoning, logic, and the nature of science by planning and conducting investigations

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 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 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 Standard
(Background Information for Instructor Use Only)

Essential Knowledge, Skills, and Processes

Science uses both logic and innovation. Innovation has always been an
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 scientific knowledge 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 declared
absolutely certain. New questions arise, new theories are proposed, hew
instruments are invented, and new techniques are developed.

Science is a complex social endeavor. It is a complex social process for
producing knowledge about the natural world. Scientific knowledge
represents the current consensus among scientists as to what is the best
explanation for phenomena in the natural world. This consensus does
not arise automatically, since scientists with different backgrounds from
all over the world may interpret the same data differently. To build a
consensus, scientists communicate their findings to other scientists and
attempt to replicate one another’s findings. In order to model the work
of professional scientists, it is essential for fifth-grade students to
engage in frequent discussions with peers about their understanding of

of patterns and trends and determination of what those trends may
represent.

make inferences and draw conclusions.
distinguish between inferences and conclusions.

construct a physical model to clarify an explanation, demonstrate a
relationship, or solve a need.
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Standard 5.1

Strand: Scientific Investigation, Reasoning, and Logic

5.1

The student will demonstrate an understanding of scientific reasoning, logic, and the nature of science by planning and conducting investigations

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 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 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 Standard
(Background Information for Instructor Use Only)

Essential Knowledge, Skills, and Processes

their investigations.

Systematic investigations require standard measures and consistent and
reliable tools. Metric measures are a standard way to make
measurements and are recognized around the world.

A classification key is an important tool used to help identify objects
and organisms. It consists of a branching set of choices organized in
levels, with most levels of the key having two choices. Each level
provides more specific descriptors, eventually leading to identification.

A hypothesis is an educated guess/prediction about what will happen
based on what you already know and what you have already learned
from your research. It must be worded so that it is “testable.” The
hypothesis can be written as an “If..., then....” statement, such as “If all
light is blocked from a plant for two weeks, then the plant will die.”

An independent variable is the factor in an experiment that is altered by
the experimenter. The independent variable is purposely changed or
manipulated.

A dependent variable is the factor in an experiment that changes as a
result of the manipulation of the independent variable.

The constants in an experiment are those things that are purposefully
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Standard 5.1

Strand: Scientific Investigation, Reasoning, and Logic

a)
b)
c)
d)
e)
f)
9)
h)
i)
)]
k)

5.1 The student will demonstrate an understanding of scientific reasoning, logic, and the nature of science by planning and conducting investigations
in which

items such as rocks, minerals, and organisms are identified using various classification keys;

estimates are made and accurate measurements of length, mass, volume, and temperature are made in metric units using proper tools;
estimates are made and accurate measurements of elapsed time are made using proper tools;

hypotheses are formed from testable questions;

independent and dependent variables are identified;

constants in an experimental situation are identified;

data are collected, recorded, analyzed, and communicated using proper graphical representations and metric measurements;
predictions are made using patterns from data collected, and simple graphical data are generated,

inferences are made and conclusions are drawn;

models are constructed to clarify explanations, demonstrate relationships, and solve needs; and

current applications are used to reinforce science concepts.

(Background Information for Instructor Use Only)

Understanding the Standard Essential Knowledge, Skills, and Processes

kept the same throughout the experiment.

e When conducting experiments, data are collected, recorded, analyzed,
and communicated using proper graphical representations and metric
measurements.

e Systematic investigations require organized reporting of data. The way
the data are displayed can make it easier to see important patterns,
trends, and relationships. Bar graphs and line graphs are useful tools for
reporting discrete data and continuous data, respectively.

e Ascientific prediction is a forecast about what may happen in some
future situation. It is based on the application of factual information and
principles and recognition of trends and patterns.

e Estimation is a useful tool for making approximate measures and giving
general descriptions. In order to make reliable estimates, one must have
experience using the particular unit.

e Aninference is a tentative explanation based on background knowledge
and available data.

e A conclusion is a summary statement based on the results of an
investigation. Scientific conclusions are based on verifiable observations
(science is empirical).
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Standard 5.1

Strand: Scientific Investigation, Reasoning, and Logic

5.1 The student will demonstrate an understanding of scientific reasoning, logic, and the nature of science by planning and conducting investigations
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 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 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.

(Background Information for Instructor Use Only)

Understanding the Standard Essential Knowledge, Skills, and Processes

e Scientific modeling is 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 variables
of the system. In order to create a model, a scientist must first make
some assumptions about the essential structure and relationships of
objects and/or events in the real world. These assumptions are about
what is necessary or important to explain the phenomena.

e Itis important for students to apply the science content that 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 developed in this strand include magnetism, types of motion,
simple and compound machines, and energy forms and transformations, 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 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 different media (solids, liquids, and gases) to transmit sound; and
d) uses and applications of sound waves.
Back to CPR MP1 Back to CPR MP?2

Overview

This standard introduces the concept of what sound is and how sound is transmitted. The students are introduced to scientific
vocabulary and the phenomena of compression waves, frequency, waves, wavelength, and vibration in this standard. Students
should make predictions about and experiment with the transmission of sound. It is intended that students will actively develop and
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

a) compression waves;

d) uses and applications of sound waves.

5.2 The student will investigate and understand how sound is created and transmitted, and how it is used. Key concepts include

b) vibration, compression, wavelength, frequency, amplitude;
c) the ability of different media (solids, liquids, and gases) to transmit sound; and

Understanding the Standard
(Background Information for Instructor Use Only)

Essential Knowledge, Skills, and Processes

e Sound is a form of energy produced and transmitted by vibrating
matter.

e Sound waves are compression (longitudinal) waves.

e  When compression (longitudinal) waves move through matter (solid,
liquid, 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 spread out (rarefaction). A
child’s toy in the form of a coil is a good tool to demonstrate a
compression (longitudinal) wave.

Compression (Longitudinal) Wave

0L O R0

Direction of Travel

e The frequency of sound is the number of wavelengths in a given unit
of time.

e The wavelength of sound is the distance between two compressions or
between two rarefactions. The wavelength can be measured from any

In order to meet this standard, it is expected that students will

e use the basic terminology of sound to describe what sound is, how it is
formed, how it affects matter, and how it travels.

e create and interpret a model or diagram of a compression wave.

e explain why sound waves travel only where there is matter to transmit
them.

o explain the relationship between frequency and pitch.

e design an investigation to determine what factors affect the pitch of a
vibrating object. This includes vibrating strings, rubber bands,
beakers/bottles of air and water, tubes (as in wind chimes), and other
common materials.

e compare and contrast sound traveling through a solid with sound
traveling through the air. Explain how different media (solid, liquid, and
gas) will affect the transmission of sound.

e compare and contrast the sound (voice) that humans make and hear to
those of other animals. This includes bats, dogs, and whales.

e compare and contrast how different kinds of musical instruments make
sound. This 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, wavelength, frequency, amplitude;
c) the ability of different media (solids, liquids, and gases) to transmit sound; and
d) uses and applications of sound waves.

(Background Information for Instructor Use Only)

Understanding the Standard Essential Knowledge, Skills, and Processes

point on a wave as long as it is measured to the same point on the next
wave.

e When we talk, sound waves travel in air. Sound also travels in liquids
and solids. Sound waves must have a medium through which to travel.
In a vacuum sound cannot travel because there is no matter for it to
move through.

e Pitch is determined by the frequency of a vibrating object. Objects
vibrating faster have a higher pitch than objects vibrating slower. A
change in frequency of sound waves causes an audible sensation—a
difference in pitch.

e 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 molecules have been vibrated
with much force. A soft sound is made with fewer molecules being
vibrated with less force.

e Sound travels more quickly through solids than through liquids and
gases because the molecules of a solid are closer together. Sound
travels the slowest through gases because the molecules of a gas are
farthest apart.

e Some animals make and hear ranges of sound vibrations different
from those that humans can make and hear.

e Musical instruments vibrate to produce sound. There are many
different types of musical instruments and each instrument causes the
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 four basic classifications are
percussion instruments (e.g., drums, cymbals), stringed 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, wavelength, frequency, amplitude;

c) the ability of different media (solids, liquids, and gases) to transmit sound; and
d) uses and applications of sound waves.

Understanding the Standard Essential Knowledge, Skills, and Processes
(Background Information for Instructor Use Only)
(e.g., violin, piano, guitar), wind instruments (e.g., flute, clarinet,
trumpet, trombone), and electronic instruments (e.g., 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.
Back to CPR MP1 Back to CPR MP2

Overview

Concepts related to light are introduced at the fifth-grade level. Standard 5.3 focuses on the characteristics of visible light and the
tools that aid in the production and use of light. Instruction should center on the basic science concerning light 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 students will actively develop and 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 5.3

Strand: Force, Motion, and Energy

53

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 Standard
(Background Information for Instructor Use Only)

Essential Knowledge, Skills, and Processes

Light has properties of both a wave and a particle. Recent theory identifies
light as a small particle, called a photon. A photon moves in a straight line.
In both the light wave and photon descriptions, light is energy.

Because light has both electric and magnetic fields, it is referred to as
electromagnetic radiation. Light waves move as transverse waves and
travel through a vacuum at a speed of approximately 186,000 miles per
second (2.99 x 108 meters per second). Compared to sound, light travels
extremely fast. It takes light from the sun less than 8% minutes to travel 93
million miles (150 million kilometers) to reach Earth.

Unlike sound, light waves travel in straight paths called rays and do not
need a medium through which to move. A ray is the straight line that
represents the path of light. A beam is a group of parallel rays.

Light waves are characterized by their wavelengths and the frequency of
their wavelengths

The size of a wave is measured as its wavelength, which is the distance
between any two corresponding points on successive waves, usually crest-
to-crest or trough-to-trough. The wavelength can be measured from any
point on a wave as long as it is measured to the same point on the next
wave.

In order to meet this standard, it is expected that students will

diagram and label a representation of a light wave, including
wavelength, crest, and trough.

explain the relationships between wavelength and the color of light.
Name the colors of the visible spectrum.

explain the terms transparent, translucent, and opaque, and give an
example of each.

compare and contrast reflection and refraction, using water, prisms,
and mirrors.

analyze the effects of a prism on white light and describe why this
occeurs.

explain the relationship between the refraction of light and the
formation of a rainbow.
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Standard 5.3 Strand: Force, Motion, and Energy

53 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 Standard Essential Knowledge, Skills, and Processes
(Background Information for Instructor Use Only)

Transv

Wavelength
<

Crest

\Trough

e Frequency is the number of waves passing a given point every second. The
greater the frequency, the greater the amount of energy.

e Light waves are waves of energy. The amount of energy in a light wave is
proportionally related to its frequency: high frequency light has high
energy; low frequency light has low energy. The more wavelengths in a
light wave in a given period of time, the higher the energy level. Thus
gamma rays have the most energy, and radio waves have the least. Of
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Standard 5.3 Strand: Force, Motion, and Energy

53 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 Standard Essential Knowledge, Skills, and Processes
(Background Information for Instructor Use Only)

visible light, violet has the most energy and red the least.
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Standard 5.3 Strand: Force, Motion, and Energy

53 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.

(Background Information for Instructor Use Only)

Understanding the Standard Essential Knowledge, Skills, and Processes

Light Way

Time =1 second

Low frequency wave

(3 wavelengths in 1 second)
Low energy wave

High frequency wave
(21 wavelengths in 1 second)
High energy wave
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Grade Five
Science Strand

Matter

This strand focuses on the description, physical properties, and basic structure of matter. The major
topics developed in this strand include concepts related to the basic description of objects, phases of
matter (solids, liquids, and gases — especially water), phase changes, mass and volume, and the structure
and classification of matter. This strand includes science standards K.4, K.5, 1.3, 2.3, 3.3, 5.4, 6.4, 6.5,
and 6.6.
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Standard 5.4 Strand: Matter

54

Back to CPR MP2

The student will investigate and understand that matter is anything that has mass and takes up space; and occurs as a solid, liquid, or gas. Key
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

This standard incorporates various characteristics of matter such as mass, volume, and the effect of temperature changes on the
three basic phases of 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 intended that students will actively develop and
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

5.4 The student will investigate and understand that matter is anything that has mass and takes up space; and occurs as a solid, liquid, or gas. Key
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.

Understanding the Standard
(Background Information for Instructor Use Only)

Essential Knowledge, Skills, and Processes

e  Matter is anything that has mass and volume.

e Mass is the amount of matter in an object. The mass of an object does
not change. (Weight of an object changes based on the gravitational pull
on it. A person will have the same mass on Earth, Mars, and our moon.
However, his or her weight on our moon will be 1/6 of what it is on
Earth and will be 1/3 as much on Mars.)

e  Matter can exist in several distinct forms which are called phases. The
three basic phases of matter generally found on Earth are gas, liquid,
and solid. (Though other phases of matter have been identified, these are
the phases of matter that fifth-grade students are expected to know.)

Characteristics of Gases, Liquids, and Solids

gas

liquid

solid

Assumes the shape of
its container

Assumes the shape of
its container

Retains a fixed shape

Assumes the volume of
its container — no
definite volume

Has a definite volume

Has a definite volume

Compressible (lots of
free space between
particles)

Not easily compressible
(little free space
between particles)

Not easily compressible
(little free space
between particles)

Flows easily (particles
can move past one
another)

Flows easily (particles
can move/slide past one
another)

Does not flow easily
(rigid-particles cannot
move/slide past one
another)

In order to meet this standard, it is expected that students will

construct and interpret a sequence of models (diagrams) showing the
activity of molecules in all three basic phases of matter.

construct and interpret models of atoms and molecules.
identify substances as being an element or a compound.

design an investigation to determine how a change in temperature
affects the phases of matter (e.g., water). Include in the design ways
information will be recorded, what measures will be made, what
instruments will be used, and ways the data will be graphed.

compare and contrast mixtures and solutions.
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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 occurs as a solid, liquid, or gas. Key
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.

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

e Asits temperature increases, many kinds of matter change from a solid
to a liquid to a gas. As its temperature decreases, that matter changes
from a gas to a liquid to a solid.

e All matter, regardless of its size, shape, or color, is made of particles
(atoms and molecules) that are too small to be seen by the unaided eye.

e There are more than 100 known elements that make up all matter. A few
of the more familiar elements include: hydrogen (H), oxygen (O),
helium (He), carbon (C), sodium (Na), and potassium (K). The smallest
part of an element is an atom.

e A mixture is a combination of two or more substances that do not lose
their identifying characteristics when combined. A solution is a mixture
in which one substance dissolves in another.

e 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 different compounds. Examples
include water (H20) and table salt (NaCl). The smallest part of a
compound is a molecule.

¢ Nanotechnology is the study of materials at the molecular (atomic)

scale. Items at this scale are so small they are no longer visible with the
naked eye. Nanotechnology has shown that the behavior and properties
of some substances at the nanoscale (a nanometer is one-billionth of a
meter) contradict how they behave and what their properties are at the
visible scale. Many products on the market today are already benefiting
from nanotechnology such as sunscreens, scratch-resistant coatings, and
medical procedures.
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Grade Five
Science Strand

Living Systems

This strand begins in second grade and builds from basic to more complex understandings of a system,
both at the ecosystem level and at the level of the cell. The concept of characteristics common to
various groups of living organisms, and general and specific classification of organisms based on the
characteristics are also presented. The other major topics developed in the strand include the types of
relationships among organisms in a food chain, different types of environments and the organisms they
support, and the relationship between 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 5.5 Strand: Living Systems

55 The student will investigate and understand that organisms are made of one or more cells and have distinguishing characteristics that play a vital
role in the organism’s ability to survive and thrive in its environment. Key concepts include
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.
Back to CPR MP2

Overview

This standard emphasizes the major categories of living organisms and 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 actively develop and 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 5.5

Strand: Living Systems

55

The student will investigate and understand that organisms are made of one or more cells and have distinguishing characteristics that play a vital
role in the organism’s ability to survive and thrive in its environment. Key concepts include

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.

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 cells are similar, they are also different in
shape and in some of their parts. Plant cells tend to be rectangular, while
animal cells tend to be spherical or at times irregular.

Organisms that share similar characteristics can be organized into
groups in order to help understand similarities and differences.

Plants can be categorized as vascular (having special tissues to transport
food and water — for example, trees and flowering plants) and
nonvascular (not having tissues to transport food and water — for
example, moss, liverworts, and hornworts). Most plants are vascular.

Animals can be categorized as vertebrates (having backbones) or
invertebrates (not having backbones).

In order to meet this standard, it is expected that students will

e draw, label, and describe the essential structures and functions of plant
and animal cells. For plants, include the nucleus, cell wall, cell
membrane, vacuole, chloroplasts, and cytoplasm. For animals, include
the nucleus, cell membrane, vacuole, and cytoplasm.

e design an investigation to make observations of cells.

e compare and contrast plant and animal cells and identify their major
parts and functions.

e  group organisms into categories, using their characteristics: plants
(vascular and nonvascular) and animals (vertebrates or invertebrates).
Name and describe two common examples of each group.

e compare and contrast the distinguishing characteristics of groups of
organisms.

e identify and explain traits of organisms that allow them to survive in
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 connected and how Earth
interacts with other members of the solar system. The topics developed include shadows; relationships
between the sun and Earth; weather types, patterns, and instruments; properties of soil; characteristics of

the ocean environment; and organization of the solar system. This strand includes science standards 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 The student will investigate and understand characteristics of the ocean environment. Key concepts include
a) geological characteristics;
b) physical characteristics; and
c) ecological characteristics.

Back to CPR MP3

Overview

This standard extends the study of ecosystems to the ocean environment. It focuses on the major descriptive characteristics of
oceans. Among the concepts are the geological characteristics of the ocean floor, the physical characteristics of ocean water, and the
ecological characteristics of communities of marine organisms. Connections can be made to standards 5.2, 5.3, 5.4, 5.5, and 5.7. It
is intended that students will actively develop and 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 5.6

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.

Understanding the Standard
(Background Information for Instructor Use Only)

Essential Knowledge, Skills, and Processes

Oceans cover about 70 percent of the surface of Earth.

Important features of the ocean floor near the continents are the
continental shelf, the continental slope, and the continental rise. These
areas are covered with thick 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 chloride). Marine organisms are dependent on
dissolved gases for survival. The salinity of ocean water varies in some
places depending on rates of evaporation and amount of runoff from
nearby land.

The basic motions of ocean water are the waves, currents, and tides.

Ocean currents, including the Gulf Stream, are caused by wind patterns
and the differences in water densities (due to salinity and temperature
differences). Ocean currents affect the mixing of ocean waters. This can
affect plant and animal populations. Currents also affect navigation
routes.

As the depth of ocean water increases, the temperature decreases, the
pressure increases, and the amount of light decreases. These factors
influence the type of life forms that are present at a given depth.

Plankton are tiny free-floating organisms that live in water. Plankton may
be animal-like or plant-like. Animal-like plankton are called zooplankton.
Plant-like plankton (phytoplankton) carry out most of the photosynthesis
on Earth. Therefore, they provide much of Earth’s oxygen. Phytoplankton
form the base of the ocean food web. Plankton flourish in areas where
nutrient-rich water upwells from the deep.

In order to meet this standard, it is expected that students will

create and interpret a model of the ocean floor and label and describe
each of the major features.

research and describe the variation in depths associated with ocean
features, including the continental shelf, slope, rise, the abyssal plain,
and ocean trenches.

design an investigation (including models and simulations) related to
physical characteristics of the ocean environment (depth, salinity,
formation of waves, causes of tides, and currents, such as the Gulf
Stream).

interpret graphical data related to physical characteristics of the
ocean.

explain the formation of ocean currents and describe and locate the
Gulf Stream.

design an investigation (including models and simulations) related to
ecological relationships of the ocean environment.

interpret graphical data related to the ecological characteristics of the
ocean, such as the number of organisms vs. the depth of the water.

analyze how the physical characteristics (depth, salinity, and
temperature) of the ocean affect where marine organism can live.

create and interpret a model of a basic marine food web, including
floating organisms (plankton), swimming organisms, and organisms
living on the ocean floor.
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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 that
occur both quickly and slowly over time. An important idea represented in this strand is the relationship
among Earth patterns, cycles, and change and their effects on living things. The topics developed
include noting and measuring changes, weather and seasonal changes, the water cycle, cycles in the

Earth-moon-sun system, our solar system, and change in Earth’s surface over time. This strand includes
science standards K.9, K.10, 1.7, 2.7, 3.8, 3.9, 4.7, 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 Earth’s surface is constantly changing. Key concepts include
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 Earth’s interior;
e) changes in Earth’s crust due to plate tectonics;
f) weathering, erosion, and deposition; and
g) human impact.
Back to CPR MP3

Overview

This standard focuses on the constantly changing nature of Earth’s surface and builds on concepts learned in standards 4.6 and 4.8.
Among the important ideas presented in this standard are the rock cycle, fossil evidence of change over time, energy from within
Earth that drives tectonic plate movement, shifting tectonic plates that cause earthquakes and volcanoes, weathering and erosion,
and human interaction with Earth’s surface. This standard can be related to several ideas found in science standard 5.6. It is
intended that students will actively develop and 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 5.7

Strand: Earth Patterns, Cycles, and Change

5.7

The student will investigate and understand how Earth’s surface is constantly changing. Key concepts include

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 Earth’s interior;

e) changes in Earth’s crust due to plate tectonics;
f) weathering, erosion, and deposition; and

g) human impact.

Understanding the Standard
(Background Information for Instructor Use Only)

Essential Knowledge, Skills, and Processes

Rocks have properties that can be observed, tested, and described.
Composition, grain size and textural features, color, and the presence of
fossils help with identification. Classification keys (5.1) can aid this
process.

Rocks move and change over time due to heat and pressure within Earth
and due to weathering, erosion, and deposition at the surface. These and
other processes constantly change rock from one type to another.

Depending on how rocks are formed, they are classified as sedimentary
(layers of sediment cemented together), igneous (melted and cooled,
e.g., lava and magma), and metamorphic (changed by heat and
pressure).

Scientific evidence indicates Earth is ancient — approximately 4.6
billion years old. The age of many rocks can be determined very
reliably. Fossils provide information about life and conditions of the
past.

Scientific evidence indicates that Earth is composed of four concentric
layers — crust, mantle, outer core, and inner core — 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 increase with depth beneath the
surface.

Earth’s thermal energy causes movement of material within Earth.
Large continent-size blocks (plates) move slowly about Earth’s surface,
driven by that thermal energy.

In order to meet this standard, it is expected that students will

o apply basic terminology to explain how Earth’s surface is constantly
changing.

e draw and label the rock cycle and describe the major processes and
rock types involved.

e compare and contrast the origin of igneous, sedimentary, and
metamorphic rocks.

o identify rock samples (granite, gneiss, slate, limestone, shale,
sandstone, and coal), using a rock classification key.

e make plausible inferences about changes in Earth over time based on
fossil evidence. This includes the presence of fossils of organisms in
sedimentary rocks of Virginia found in the Appalachian Mountains,
Piedmont, and Coastal Plain/Tidewater.

e describe the structure of Earth in terms of its major layers — crust,
mantle, and outer core and inner core — and how Earth’s interior
affects the surface.

o differentiate among the three types of plate tectonic boundaries
(divergent, convergent, and transform) and how these relate to the
changing surface of Earth and the ocean floor (5.6).

e compare and contrast the origin of earthquakes and volcanoes and
how they affect Earth’s surface.

o differentiate between weathering, erosion, and deposition.

Science Grade 4
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Standard 5.7

Strand: Earth Patterns, Cycles, and Change

5.7

The student will investigate and understand how Earth’s surface is constantly changing. Key concepts include

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 Earth’s interior;

e) changes in Earth’s crust due to plate tectonics;
f) weathering, erosion, and deposition; and

g) human impact.

Understanding the Standard
(Background Information for Instructor Use Only)

Essential Knowledge, Skills, and Processes

Most earthquakes and volcanoes are located at the boundaries of the
plates (faults). Plates can move together (convergent boundaries), apart
(divergent boundaries), or slip past each other horizontally (transform
boundaries, also called strike-slip or sliding boundaries).

Geological features in the oceans (including trenches and mid-ocean
ridges) and on the continents (mountain ranges, including the
Appalachian Mountains) are caused by current and past plate
movements.

Rocks and other materials on Earth’s surface are constantly being
broken down both chemically and physically. The products of
weathering include clay, sand, rock fragments, and soluble substances.

Materials can be moved by water and wind (eroded) and deposited in
new locations as sediment (deposition).

Humans have varying degrees of impact on Earth’s surface through their
everyday activities. With careful planning, the impact on the land can be
controlled.

design an investigation to locate, chart, and report weathering,
erosion, and deposition at home and on the school grounds. Create a
plan to solve erosion and/or deposition problems that may be found.

describe how people change Earth’s surface and how negative
changes can be controlled.
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Standard 5.7 Strand: Earth Patterns, Cycles, and Change

Virginia Science Standards of Learning Curriculum Framework 2010

Introduction

The Science Standards of Learning Curriculum Framework amplifies the Science Standards of Learning for Virginia Public Schools and defines the content
knowledge, skills, and understandings that are measured by the Standards of Learning tests. The Science Curriculum Framework provides additional guidance to
school divisions and their teachers as they develop an instructional program appropriate for their students. It assists teachers as they plan their lessons by
identifying essential understandings and defining 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 should use the Science Curriculum Framework as 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 enhance students’ understanding of the
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 Learning assessment 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 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 adopt a K12 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 achievement of the standards for elementary
and middle school by the time they complete the grade levels tested. The high school end-of-course Standards of Learning tests, for which students may earn
verified units of credit, are administered in a locally determined sequence.

Each topic in the Science Standards of Learning Curriculum Framework is developed around the Standards of Learning. The format of the Curriculum
Framework facilitates teacher planning by identifying the key concepts, knowledge and skills that should be the focus of instruction for each standard. The
Curriculum Framework is divided into two columns: Understanding the Standard (K-5); Essential Understandings (middle and high school); and Essential
Knowledge, Skills, and Processes. The purpose of each column is explained below.
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Standard 5.7 Strand: Earth Patterns, Cycles, and Change

Understanding the Standard (K-5)

This section includes background information for the teacher. It contains content that may extend the teachers” knowledge of the standard beyond the current
grade level. This section may also contain 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 students should grasp to demonstrate an understanding of the Standards of
Learning.

Essential Knowledge, Skills and Processes (K-12)

Each standard is expanded in the Essential Knowledge, Skills, and Processes column. What 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 meant to be the key knowledge and skills that define
the standard.
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Standard 5.7 Strand: Earth Patterns, Cycles, and Change

Grade Four
Science Strand

Scientific Investigation, Reasoning, and Logic

This strand represents a set of systematic inquiry skills that defines what a student will be able to do
when conducting activities and investigations and represents the student understanding of the nature of
science. The various skill categories are described in the “Investigate and Understand” section of the
Introduction to the Science Standards of Learning, and the skills in science standard 4.1 represent more
specifically what a student should be able to do as a result of science experiences in fourth grade. Across
the grade levels, the skills in the “Scientific Investigation, Reasoning, and Logic” strand form a nearly
continuous sequence of investigative skills and an understanding of the nature of science. It is important
that the classroom teacher understand how the skills in standard 4.1 are a key part of this sequence (i.e.,
K.1,Kz2,1.1,21,3.1,4.1,5.1, and 6.1). The fourth-grade curriculum should ensure that skills from
preceding grades are continuously reinforced and developed.
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Standard 4.1 Strand: Scientific Investigation, Reasoning, and Logic

41 The student will demonstrate an understanding of scientific reasoning, logic, and the nature of science by planning and conducting 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 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 and inferences 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 relationships;
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, written statements, and numbers;

1) models are constructed to clarify explanations, demonstrate relationships, and solve needs; and
m) current applications are used to reinforce science concepts.

Backto CPRMP1 Backto CPRMP2 Backto CPRMP 3 Backto CPR MP 4

Overview

The skills described in standard 4.1 are intended to define the “investigate” component of all of the other fourth-grade standards
(4.2-4.9). The intent of standard 4.1 is that students will continue to develop a range of inquiry skills, achieve proficiency with
those skills in the context of the concepts developed at the fourth-grade level, and strengthen their understanding of the nature of
science. Standard 4.1 does not require a discrete unit be taught on scientific investigation and the nature of science because
the skills that make up the standard should be incorporated in all the other fourth-grade standards. It 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 grasp the content-related 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 by planning and conducting 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 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 and inferences 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 relationships;
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, written statements, and numbers;
1) models are constructed to clarify explanations, demonstrate relationships, and solve needs; and

m) current applications are used to reinforce science concepts.

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

e The nature of science refers to the foundational concepts that govern the In order to meet this standard, it is expected that students will
way scientists formulate explanations about the natural world. The

> ] X o differentiate among simple observations, conclusions, inferences, and
nature of science includes the following concepts:

predictions, and correctly apply the terminology in oral and written

a) the natural world is understandable; work.

e analyze a set of 20 or fewer objects or pictures. Sort them into
categories to organize the data (qualitative or quantitative); and
construct bar graphs and line graphs depicting the distribution of those

c) science is a blend of logic and innovation; data based on characteristics or properties.

b) science is based on evidence, both observational and
experimental;

d) scientific ideas are durable yet subject to change as new dataare | ®  use millimeters, centimeters, meters, kilometers, grams, kilograms,
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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 by planning and conducting 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 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 and inferences 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 relationships;

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, written statements, and numbers;

1) models are constructed to clarify explanations, demonstrate relationships, and solve needs; and

m) current applications are used to reinforce science concepts.

Understanding the Standard
(Background Information for Instructor Use Only)

Essential Knowledge, Skills, and Processes

collected;

e) science is a complex social endeavor; and
f) scientists try to remain objective and engage in peer review to
help avoid bias.

In grade four, an emphasis should be placed on concepts a, b, ¢, d, and e.

Science assumes that the natural world is understandable. Scientific
inquiry can provide explanations about nature. This expands students’
thinking from just a knowledge of facts to understanding how facts are
relevant to everyday life.

Science demands evidence. Scientists develop their ideas based on

milliliters, liters, and degrees Celsius in measurement.

choose the appropriate instruments, including centimeter rulers, meter
sticks, scales, balances, graduated cylinders, beakers, and Celsius
thermometers, for making basic metric measures.

measure elapsed time using a stopwatch or a clock.

make predictions, inferences, and draw conclusions using a variety of
sources such as picture graphs, bar graphs, and basic line graphs.

analyze the variables in a simple experiment. Identify the independent
variable and the dependent variable. Decide which other variable(s)
must be held constant (not allowed to change) in order for the
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Standard 4.1 Strand: Scientific Investigation, Reasoning, and Logic

41 The student will demonstrate an understanding of scientific reasoning, logic, and the nature of science by planning and conducting 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 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 and inferences 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 relationships;
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, written statements, and numbers;
1) models are constructed to clarify explanations, demonstrate relationships, and solve needs; and

m) current applications are used to reinforce science concepts.

Understanding the Standard Essential Knowledge, Skills, and Processes
(Background Information for Instructor Use Only)
evidence and they change their ideas when new evidence becomes investigation to represent a fair test.

available or the old evidence is viewed in a different way.
e create a plausible hypothesis, stated in terms of cause (if) and effect

e Science uses both logic and innovation. Innovation has always been an (then), from a set of basic observations that can be tested. Hypotheses
important part of science. Scientists draw upon their creativity to can be stated in terms such as: “If the water temperature is increased,
visualize how nature works, using analogies, metaphors, and then the amount of sugar that can be dissolved in it will increase.”

mathematics.
e organize and analyze data from a simple experiment. Construct bar

e Scientific ideas are durable yet subject to change as new data are graphs and line graphs depicting the data.
collected. The main body of scientific knowledge is very stable and
grows by being corrected slowly and having its boundaries extended e judge which, if any, data in a simple set of results (generally 10 or
gradually. Scientists themselves accept the notion that scientific fewer in number) appear to be contradictory or unusual.

knowledge is always open to improvement and can never be declared

present results of a simple experiment using graphs, pictures,
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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 by planning and conducting 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 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 and inferences 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 relationships;

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, written statements, and numbers;

1) models are constructed to clarify explanations, demonstrate relationships, and solve needs; and

current applications are used to reinforce science concepts.

Understanding the Standard
(Background Information for Instructor Use Only)

Essential Knowledge, Skills, and Processes

absolutely certain. New questions arise, new theories are proposed, new
instruments are invented, and new techniques are developed.

Science is a complex social endeavor. It is a complex social process for
producing knowledge about the natural world. Scientific knowledge
represents the current consensus among scientists as to what is the best
explanation for phenomena in the natural world. This consensus does not
arise automatically, since scientists with different backgrounds from all
over the world may interpret the same data differently. To build a
consensus, scientists communicate their findings to other scientists and
attempt to replicate one another’s findings. In order to model the work of
professional scientists, it is essential for fourth-grade students to engage
in frequent discussions with peers about their understanding of their

statements, and numbers.

construct a physical model to clarify an explanation, demonstrate a
relationship, or solve a need.
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Standard 4.1

Strand: Scientific Investigation, Reasoning, and Logic

a)
b)
c)
d)
e)
f)
9)
h)
i)

)
k)

distinctions are made among observations, conclusions, inferences, and predictions;

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

appropriate instruments are selected and used to measure length, mass, volume, and temperature in metric units;
appropriate instruments are selected and used to measure elapsed time;

predictions and inferences are made, and conclusions are drawn based on data from a variety of sources;
independent and dependent variables are identified;

constants in an experimental situation are identified;

hypotheses are developed as cause and effect relationships;

data are collected, recorded, analyzed, and displayed using bar and basic line graphs;

numerical data that are contradictory or unusual in experimental results are recognized,;
data are communicated with simple graphs, pictures, written statements, and numbers;
models are constructed to clarify explanations, demonstrate relationships, and solve needs; and

current applications are used to reinforce science concepts.

41 The student will demonstrate an understanding of scientific reasoning, logic, and the nature of science by planning and conducting investigations
in which

(Background Information for Instructor Use Only)

Understanding the Standard Essential Knowledge, Skills, and Processes

investigations.

e An observation is what you see, feel, taste, hear, or smell. Scientists
construct knowledge from observations and inferences, not observations
alone. To communicate an observation accurately, one must provide a
clear description of exactly what is observed and nothing more. Those
conducting investigations need to understand the difference between
what is seen and what inferences, conclusions, or interpretations can be
drawn from the observation.

e Aninference is a tentative explanation based on background knowledge
and available data.
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Standard 4.1

Strand: Scientific Investigation, Reasoning, and Logic

a)
b)
c)
d)
e)
f)
9)
h)
i)

)
k)

distinctions are made among observations, conclusions, inferences, and predictions;

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

appropriate instruments are selected and used to measure length, mass, volume, and temperature in metric units;
appropriate instruments are selected and used to measure elapsed time;

predictions and inferences are made, and conclusions are drawn based on data from a variety of sources;
independent and dependent variables are identified;

constants in an experimental situation are identified;

hypotheses are developed as cause and effect relationships;

data are collected, recorded, analyzed, and displayed using bar and basic line graphs;

numerical data that are contradictory or unusual in experimental results are recognized,;
data are communicated with simple graphs, pictures, written statements, and numbers;
models are constructed to clarify explanations, demonstrate relationships, and solve needs; and

current applications are used to reinforce science concepts.

41 The student will demonstrate an understanding of scientific reasoning, logic, and the nature of science by planning and conducting investigations
in which

(Background Information for Instructor Use Only)

Understanding the Standard Essential Knowledge, Skills, and Processes

facts.

e Ascientific prediction tells what may happen in some future situation. It
is based on the application of scientific principles and factual
information.

e Accurate observations and evidence are necessary to draw realistic and
plausible conclusions. A conclusion is a summary statement based on the
results of an investigation.

e Conclusions are drawn by making judgments after considering all the
information you have gathered. Conclusions are based on details and

e  Systematic investigations require standard measures (metric), consistent
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Standard 4.1

Strand: Scientific Investigation, Reasoning, and Logic

a)
b)
c)
d)
e)
f)
9)
h)
i)

)
k)

distinctions are made among observations, conclusions, inferences, and predictions;

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

appropriate instruments are selected and used to measure length, mass, volume, and temperature in metric units;
appropriate instruments are selected and used to measure elapsed time;

predictions and inferences are made, and conclusions are drawn based on data from a variety of sources;
independent and dependent variables are identified;

constants in an experimental situation are identified;

hypotheses are developed as cause and effect relationships;

data are collected, recorded, analyzed, and displayed using bar and basic line graphs;

numerical data that are contradictory or unusual in experimental results are recognized,;
data are communicated with simple graphs, pictures, written statements, and numbers;
models are constructed to clarify explanations, demonstrate relationships, and solve needs; and

current applications are used to reinforce science concepts.

41 The student will demonstrate an understanding of scientific reasoning, logic, and the nature of science by planning and conducting investigations
in which

(Background Information for Instructor Use Only)

Understanding the Standard Essential Knowledge, Skills, and Processes

and reliable tools, and organized reporting of data. The way the data are
displayed can make it easier to uncover important information. This can
assist in making reliable scientific forecasts of future events.

e Elapsed time is the amount of time that has passed between two given
times. (See Grade Four Mathematics Curriculum Framework, Standard
4.9, page 24.)

e Anexperiment is a fair test driven by a hypothesis. A fair test is one in
which only one variable is compared.

e A hypothesis is a prediction about the relationship between variables. A
hypothesis is an educated guess/prediction about what will happen based
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Standard 4.1

Strand: Scientific Investigation, Reasoning, and Logic

a)
b)
c)
d)
e)
f)
9)
h)
i)

)
k)

distinctions are made among observations, conclusions, inferences, and predictions;

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

appropriate instruments are selected and used to measure length, mass, volume, and temperature in metric units;
appropriate instruments are selected and used to measure elapsed time;

predictions and inferences are made, and conclusions are drawn based on data from a variety of sources;
independent and dependent variables are identified;

constants in an experimental situation are identified;

hypotheses are developed as cause and effect relationships;

data are collected, recorded, analyzed, and displayed using bar and basic line graphs;

numerical data that are contradictory or unusual in experimental results are recognized,;
data are communicated with simple graphs, pictures, written statements, and numbers;
models are constructed to clarify explanations, demonstrate relationships, and solve needs; and

current applications are used to reinforce science concepts.

41 The student will demonstrate an understanding of scientific reasoning, logic, and the nature of science by planning and conducting investigations
in which

(Background Information for Instructor Use Only)

Understanding the Standard Essential Knowledge, Skills, and Processes

on what you already know and what you have already learned from your
research. It must be worded so that it is “testable.”

e Inorder to conduct an experiment, one must recognize all of the
potential variables or changes that can affect its outcome.

e Anindependent variable is the factor in an experiment that is altered by
the experimenter. The independent variable is purposely changed or
manipulated.

e Adependent variable is the factor in an experiment that changes as a
result of the manipulation of the independent variable.

e The constants in an experiment are those things that are purposefully not
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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 by planning and conducting 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 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 and inferences 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 relationships;

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, written statements, and numbers;

1) models are constructed to clarify explanations, demonstrate relationships, and solve needs; and

m) current applications are used to reinforce science concepts.

(Background Information for Instructor Use Only)

Understanding the Standard Essential Knowledge, Skills, and Processes

changed and remain the same throughout the experiment.

In science, it is important that experiments and the observations recorded
are repeatable. There are two different types of data — qualitative and
quantitative. Qualitative data deal with descriptions and data that can be
observed, but not measured. Quantitative data are data that can be
counted or measured and the results can be recorded using humbers.
Quantitative data can be represented visually in graphs and charts.
Quantitative data define whereas qualitative data describe. Quantitative
data are more valuable in science because they allow direct comparisons
between observations made by different people or at different times.

Example of Qualitative vs. Quantitative Data
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http://www.businessdictionary.com/definition/qualitative-data.html

Standard 4.1

Strand: Scientific Investigation, Reasoning, and Logic

a)
b)
c)
d)
e)
f)
9)
h)
i)

)
k)

distinctions are made among observations, conclusions, inferences, and predictions;

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

appropriate instruments are selected and used to measure length, mass, volume, and temperature in metric units;
appropriate instruments are selected and used to measure elapsed time;

predictions and inferences are made, and conclusions are drawn based on data from a variety of sources;
independent and dependent variables are identified;

constants in an experimental situation are identified;

hypotheses are developed as cause and effect relationships;

data are collected, recorded, analyzed, and displayed using bar and basic line graphs;

numerical data that are contradictory or unusual in experimental results are recognized,;
data are communicated with simple graphs, pictures, written statements, and numbers;
models are constructed to clarify explanations, demonstrate relationships, and solve needs; and

current applications are used to reinforce science concepts.

41 The student will demonstrate an understanding of scientific reasoning, logic, and the nature of science by planning and conducting investigations
in which

(Background Information for Instructor Use Only)

Understanding the Standard Essential Knowledge, Skills, and Processes

Main Street Elementary School Science Club

Qualitative Quantitative

e  Friendly

®  Like science
e Positive about school e  1dgirls, 8 boys

e 10 fourth-grade students and 12 fifth-
grade students

92 percent participated in the
divisionwide science fair last year

e Itis important for students to apply the science content they have learned
to current events and applications.
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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 include magnetism, types of motion,
simple and compound machines, and energy forms and transformations, 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 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 is described by an object’s direction and speed;
b) changes in motion are related to force and mass;
c) friction is a force that opposes motion; and
d) moving objects have kinetic energy.

Back to CPR MP 3

Overview

This standard is introduced in first grade and prepares students for a more in-depth study of energy in eighth grade. This standard
focuses on the characteristics of moving objects. Key concepts include the effect of forces, such as friction, on moving objects. It is
intended that students will actively develop and utilize scientific investigation, reasoning, and logic skills (4.1) in the context of the
key concepts presented in this standard.
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Standard 4.2

Strand: Force, Motion, and Energy

4.2

The student will investigate and understand characteristics and interactions of moving objects. Key concepts include

a) motion is described by an object’s direction and speed;
b) changes in motion are related to force and mass;

c) friction is a force that opposes motion; and

d) moving objects have kinetic energy.

Understanding the Standard
(Background Information for Instructor Use Only)

Essential Knowledge, Skills, and Processes

The position of an object can be described by locating it relative to
another object or to the background.

Tracing and measuring an object’s position over time can describe its
motion.

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 pull that causes an object to move, stop, or change
speed or direction.

The greater the force, the greater the change in motion will be. The more
massive an object, the less effect a given force will have on the object.

Friction is the resistance to motion created by two objects moving
against each other. Friction creates heat.

Unless acted on by a force, objects in motion tend to stay in motion and
objects at rest remain at rest.

In order to meet this standard, it is expected that students will

e describe the position of an object.

e collect and display in a table and line graph time and position data for
a moving object.

o explain that speed is a measure of motion.

e interpret data to determine if the speed of an object is increasing,
decreasing, or remaining the same.

o identify the forces that cause an object’s motion.

e  describe the direction of an object’s motion: up, down, forward,
backward.

o infer that objects have Kinetic energy.

e design an investigation to test the following hypothesis: “If the mass of
an object increases, then the force needed to move it will increase.”

e design an investigation to determine the effect of friction on moving
objects. Write a testable hypothesis and identify the dependent
variable, the independent variable, and the constants. Conduct a fair
test, collect and record the data, analyze the data, and report the results
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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 is described by an object’s direction and speed,;
b) changes in motion are related to force and mass;
c) friction is a force that opposes motion; and
d) moving objects have kinetic energy.

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

of the data.
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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 in understanding electricity.

Back to CPR MP 3

Overview

This standard focuses on the characteristics of electricity as related to circuits and circuit components, magnetism, static charges, and
historical contributions 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 age possible), it
is critical that students begin to understand basic electricity concepts. This standard will be the basis for a more in-depth study in the
eighth grade. It is intended that students will actively develop and utilize scientific investigation, reasoning, and logic skills (4.1) in
the context of the key concepts presented in this standard.
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Standard 4.3

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 in understanding electricity.

Understanding the Standard
(Background Information for Instructor Use Only)

Essential Knowledge, Skills, and Processes

A continuous flow of negative charges (electrons) creates an electric
current. The pathway taken by an electric current is a circuit. Closed
circuits allow the movement of electrical energy. Open circuits prevent
the movement of electrical energy.

Electrical energy moves through materials that are conductors (metals).
Insulators (rubber, plastic, wood) do not conduct electricity well.

Among conducting materials, the rate at which energy flows depends on
the material’s resistance.

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.

Rubbing certain materials together creates static electricity.
Lightning is the discharge of static electricity in the atmosphere.

Electrical energy can be transformed into light or motion, and can
produce thermal energy.

Certain iron-bearing metals attract other such metals (also nickel and
cobalt).

In order to meet this standard, it is expected that students will

apply the terms insulators, conductors, open and closed in describing
electrical circuits.

differentiate between an open and closed electric circuit.
use the dry cell symbols (-) and (+).

create and diagram a functioning series circuit using dry cells, wires,
switches, bulbs, and bulb holders.

create and diagram a functioning parallel circuit using dry cells, wires,
switches, bulbs, and bulb holders.

differentiate between a parallel and series circuit.

describe the types of energies (i.e., thermal, radiant, and mechanical)
that are transformed by various household appliances (e.g., lamp,
toaster, fan).

create a diagram of a magnetic field using a magnet.

compare and contrast a permanent magnet and an electromagnet.
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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 in understanding electricity.

Understanding the Standard
(Background Information for Instructor Use Only)

Essential Knowledge, Skills, and Processes

Lines of force extend from the poles of a magnet in an arched pattern
defining the area over which magnetic force is exerted.

An electric current creates a magnetic field, and a moving magnetic field
creates an electric current.

A current flowing through a wire creates a magnetic field. Wrapping a
wire around certain iron-bearing metals (iron nail) and creating a closed
circuit is an example of a simple electromagnet.

Benjamin Franklin, Michael Faraday, and Thomas Edison made
important discoveries about electricity.

explain how electricity is generated by a moving magnetic field.

design an investigation using static electricity to attract or repel a
variety of materials.

explain how static electricity is created and occurs in nature.

construct a simple electromagnet using a wire, nail, or other iron-
bearing object, and a dry cell.

design and perform an investigation to determine the strength of an
electromagnet. (The independent variable could be the number of coils
of wire and the dependent variable could be the number of paperclips
the magnet can attract.)

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. The major
topics developed in the strand include basic needs and life processes of organisms, their physical
characteristics, orderly changes in life cycles, behavioral and physical adaptations, and survival and
perpetuation of species. This strand includes science standards K.6, K.7, 1.4, 1.5, 2.4, 3.4, and 4.4.
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Standard 4.4 Strand: Life Processes

4.4

Back to CPR MP 4

The student will investigate and understand basic plant anatomy and life processes. 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 to the environment.

Overview

This standard focuses on the basic life processes and anatomy of plants. It represents a more in-depth treatment of the plant
structures and the processes associated with plant reproduction. Photosynthesis is introduced 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 presented in science
standard 4.5. It is intended that students will actively develop and utilize scientific investigation, reasoning, and logic skills (4.1) in
the context of the key concepts presented in this standard.
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Standard 4.4

Strand: Life Processes

4.4

The student will investigate and understand basic plant anatomy and life processes. Key concepts include
a) the structures of typical plants and the function of each structure;

b) processes and structures involved with plant reproduction;
¢) photosynthesis; and

d) adaptations allow plants to satisfy life needs and respond to the environment.

Understanding the Standard
(Background Information for Instructor Use Only)

Essential Knowledge, Skills, and Processes

For many typical green plants, there are anatomical structures that
perform certain basic functions. For example, roots anchor the plants and
take water and nutrients from the soil. Plant stems provide support and
allow movement of water and nutrients.

Plants can be divided into two general groups: those that produce seeds
and those that produce spores.

Many seed-producing plants have roots, stems, leaves, and flowers.

Seeds vary considerably in size. Orchids, for example, produce seeds as
small as dust particles. The coconut is one of the largest seeds in the plant
kingdom. In many seeds, the protective outer seed coat is resistant to
physical damage and may also contain waxes and oils that help prevent
water loss.

The embryo within the seed begins as a single cell, the zygote. The basic
organs of the plant body can be found in the embryo. In some seeds the
embryonic leaves are quite large, filling most of the volume of the seed.
The embryonic leaves are a major source of stored food for the embryo.
Beans are an example of plants with large embryonic leaves. In many
other plants the embryonic leaves are relatively small, and the embryo is
nourished by a tissue called endosperm.

In order to meet this standard, it is expected that students will

e analyze a common plant: identify the roots, stems, leaves, and
flowers, and explain the function of each.

e create a model/diagram illustrating the parts of a flower and its
reproductive processes. Explain the model/diagram using the
following terminology: pollination, stamen, stigma, pistil, sepal,
embryo, spore, seed.

e compare and contrast different ways plants are pollinated.

e explain that ferns and mosses reproduce with spores rather than
seeds.

o explain the process of photosynthesis, using the following
terminology: sunlight, chlorophyll, water, carbon dioxide, oxygen,
and sugar.

o explain the role of adaptations of common plants to include
dormancy, response to light, and response to moisture.
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Standard 4.4 Strand: Life Processes

4.4 The student will investigate and understand basic plant anatomy and life processes. 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 to the environment.

Understanding the Standard Essential Knowledge, Skills, and Processes
(Background Information for Instructor Use Only)
e Pollination is part of the reproductive process of flowering plants.
Pollination is the process by which pollen is transferred from the stamens
to the stigma.

e The stamen and pistil are reproductive parts of the flower. The sepals are
the small leaves that form the housing of the developing flower.

e Some plants reproduce with spores. These include ferns and mosses.

e Green plants produce their own food through the process of
photosynthesis. Green plants use chlorophyll to produce food (sugar),
using carbon dioxide, water, enzymes and other chemicals, and sunlight.
Leaves are the primary food-producing part of these plants.

e Oxygen is released during photosynthesis.

e Plants adapt to changes in their environment in order to survive.
Dormancy is a plant adaptation. Dormancy 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 complex understandings of a system,
both at the ecosystem level and at the level of the cell. The concept of kingdoms of living things and a
general classifying of organisms are also presented. The other major topics developed in the strand
include the types of relationships among organisms in a food chain, different types of environments and
the organisms they support, and the relationship between 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 4.5 Strand: Living Systems

4.5 The student will investigate and understand how plants and animals, including humans, in an ecosystem interact with one another and with the
nonliving components in the ecosystem. Key concepts include
a) plant and animal adaptations;
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 organism’s niche at various stages in its life cycle; and
f) influences of human activity on ecosystems.

Back to CPR MP 4

Overview

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
organisms are interrelated and dependent in some way on other living organisms and their environment. Plants and animals in
ecological systems live in a web of interdependence in which each species contributes to the functioning of the overall system.
Organisms live in a habitat to which they are structurally and behaviorally adapted. Certain conditions within environments
determine which organisms and communities succeed there. This standard builds upon previous standards 1.5, 2.4, 2.5. 3.4, 3.5 and
3.6. It is intended that students will actively develop and utilize scientific investigation, reasoning, and logic skills (4.1) in the
context of the key concepts presented in this standard.
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Standard 4.5

Strand: Living Systems

4.5

The student will investigate and understand how plants and animals, including humans, in an ecosystem interact with one another and with the

nonliving components in the ecosystem. Key concepts include

a) plant and animal adaptations;

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 organism’s niche at various stages in its life cycle; and

f) influences of human activity on ecosystems.

Understanding the Standard
(Background Information for Instructor Use Only)

Essential Knowledge, Skills, and Processes

Organisms have structural adaptations or physical attributes that help
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 the
same time are a population.

Populations 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 of
energy in a community is in the producers.

Within a community, organisms are dependent on the survival of other
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 ecosystem.

The sun’s energy cycles through ecosystems from producers through

In order to meet this standard, it is expected that students will

e distinguish between structural (physical) and behavioral adaptations.

investigate and infer the function of basic adaptations.

e understand that adaptations allow an organism to succeed in a given
environment.

e explain how different organisms use their unique adaptations to meet
their needs.

e describe why certain communities exist in given habitats.
e illustrate the food webs in a local area.

e compare and contrast the niches of several different organisms within
the community.

e compare and contrast the differing ways an organism interacts with its
surroundings at various stages of its life cycle. Specific examples
include a frog and a butterfly.

o differentiate among positive and negative influences of human activity
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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 with one another and with the

nonliving components in the ecosystem. Key concepts include
a) plant and animal adaptations;

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 organism’s niche at various stages in its life cycle; and

f) influences of human activity on ecosystems.

Understanding the Standard
(Background Information for Instructor Use Only)

Essential Knowledge, Skills, and Processes

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 lives. An organism’s habitat provides food, water, shelter, and

space. The size of the habitat depends on the organism’s needs.

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 environment. No two types of organisms occupy
exactly the same niche in a community.

The organization of a community is defined by the interrelated niches
within it.

During its life cycle, an organism’s role in the community — its niche
— may change. For example, what an animal eats, what eats it, and
other relationships will change.

Humans can have a major impact on ecosystems.

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 connected and how Earth
interacts with other members of the solar system. The topics developed include shadows; relationships
between the sun and Earth; weather types, patterns, and instruments; properties of soil; characteristics of
the ocean environment; and organization of the solar system. This strand includes science standards K.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 concepts include
a) weather phenomena;
b) weather measurements and meteorological tools; and
c) use of weather measurements and weather phenomena to make weather predictions.

Back to CPR MP 1

Overview

This standard focuses on weather conditions and a more technical understanding of the tools and methods used to forecast future
atmospheric conditions. Weather is introduced in science standard 2.6. It is intended that students will actively develop and utilize
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 concepts include
a) weather phenomena;
b) weather measurements and meteorological tools; and
c) use of weather measurements and weather phenomena to make weather predictions.

Understanding the Standard Essential Knowledge, Skills, and Processes
(Background Information for Instructor Use Only)
e  Temperature is the measure of the amount of thermal energy in the In order to meet this standard, it is expected that students will
atmosphere.

e design an investigation in which a thermometer is used to compare air

. . . . . . temperatures over a period of time.
e Air pressure is due to the weight of the air and is determined by several P P

factors including the temperature of the air. e analyze the changes in air pressure occurring over time, using a

barometer, and predict what the changes mean in terms of changing

e Afrontis the boundary between air masses of different temperature and
weather patterns.

humidity.
. . . . illustrate and label high and low pressures on a map.
e  Cirrus, stratus, cumulus, and cumulo-nimbus clouds are associated with * g P P

certain weather conditions. o differentiate between the types of weather associated with high and

low pressure air masses. Illustrate and label high and low pressure air

Cumulus clouds are fluffy and white with flat bottoms. They usuall
* ffy y y masses and warm and cold fronts.

indicate fair weather. However, when they get larger and darker on the
bottom, they become cumulo-nimbus clouds. Cumulo-nimbus clouds

o differentiate between cloud types (i.e., cirrus, stratus, cumulus, and
may produce thunderstorms.

cumulo-nimbus clouds) and the associated weather.

e Stratus clouds are smooth, gray clouds that cover the whole sky (block
out direct sunlight). Light rain and drizzle are usually associated with
stratus clouds.

e compare and contrast the formation of different types of precipitation
(e.g., rain, snow, sleet, and hail).

e recognize a variety of storm types, describe the weather conditions
associated with each, and explain when they occur (e.g.,
thunderstorms, hurricanes, and tornadoes).

e  Cirrus clouds are feathery clouds. They are associated with fair weather.
Cirrus clouds often indicate that rain or snow will fall within several
hours.

e analyze and report information about temperature and precipitation on

e Extreme atmospheric conditions create various kinds of storms such as
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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 concepts include
a) weather phenomena;
b) weather measurements and meteorological tools; and
c) use of weather measurements and weather phenomena to make weather predictions.

Understanding the Standard Essential Knowledge, Skills, and Processes
(Background Information for Instructor Use Only)
thunderstorms, hurricanes, and tornadoes. weather maps.
e Different atmospheric conditions create different types of precipitation. e measure wind speed, using an anemometer.
e Meteorologists gather data by using a variety of instruments. e measure precipitation with a rain gauge.
e Meteorologists use data to predict weather patterns. e design an investigation in which weather data are gathered using

meteorological tools and charted to make weather predictions.
e A barometer measures air pressure.

e Ananemometer measures wind speed.
e Arrain gauge measures the amount of precipitation.

e 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 that
occur both quickly and slowly over time. An important idea represented in this strand is the relationship
among Earth patterns, cycles, and change and their effects on living things. The topics developed
include noting and measuring changes, weather and seasonal changes, the water cycle, cycles in the

Earth-moon-sun system, our solar system, and change in Earth’s surface over time. This strand includes
science standards K.9, K.10, 1.7, 2.7, 3.8, 3.9, 4.7, 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 the planets in the solar system; and
c) the relative sizes of the planets.

Back to CPR MP 2

Overview

This standard focuses on providing an introduction to our solar system. This includes the introduction to the planets in the solar
system, their order 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 scientific
investigation, reasoning, and logic skills (4.1) in the context of the key concepts presented in this standard.
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Standard 4.7

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 the planets in the solar system; and

c) the relative sizes of the planets.

Understanding the Standard
(Background Information for Instructor Use Only)

Essential Knowledge, Skills, and Processes

Our solar system is ancient. Early astronomers believed that Earth was
the center of the universe and all other heavenly bodies orbited around
Earth. We now know that our sun is the center of our solar system and
eight planets, a handful of dwarf planets, 170 named moons, dust, gas,
and thousands of asteroids and comets orbit around the sun.

Our solar system is made up of eight planets: Mercury, Venus, Earth,
Mars, Jupiter, Saturn, Uranus, and Neptune.

Mercury, Venus, Earth, and Mars are considered terrestrial planets.
Jupiter, Saturn, Uranus, and Neptune are called gas giants.

Mercury is closest to the sun and is a small, heavily cratered planet.
Mercury looks like our moon. Since Pluto’s reclassification from planet
to dwarf planet, Mercury is now the smallest planet in our solar system.

Venus is second from the sun. It is similar to Earth in size and mass,
and has a permanent blanket of clouds that trap so much heat that the
temperatures on the surface of Venus are hot enough to melt lead.

Earth is third from the sun. Earth’s atmosphere, the liquid water found
on Earth, and its distance from the sun, among many other factors, make

In order to meet this standard, it is expected that students will

e name the eight planets and describe whether they are a terrestrial
planet or a gas giant.

e sequence the eight planets in the solar system based on their position
from the sun. (Mercury is the first from the sun, Venus is the second,
etc.)

e sequence the eight planets in the solar system based on size (Jupiter is
the largest, Saturn is next, etc.)

e construct a simple model of the sun and the planets in our solar
system.
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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 the planets in the solar system; and

c) the relative sizes of the planets.

Understanding the Standard
(Background Information for Instructor Use Only)

Essential Knowledge, Skills, and Processes

Earth a haven for life.

Mars is fourth from the sun. The atmosphere on Mars is thin and there is
a vast network of canyons and riverbeds on the red planet. Scientists
hypothesize that Mars once supported a wet, warm Earth-like climate.

Jupiter is fifth from the sun. Jupiter is the largest planet in the solar
system and is considered a gas giant. Jupiter has no solid surface.

Saturn is sixth from the sun. Early scientists thought Saturn was the only
planet with rings, but we now know that all four 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 size from 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 due
to its small size and irregular orbit. Many astronomers questioned
whether Pluto should be grouped with worlds like Earth and Jupiter. In
2006, this debate led the International Astronomical Union (1AU), the
recognized authority in naming heavenly objects, to formally reclassify
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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 the planets in the solar system; and

c) the relative sizes of the planets.

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

Pluto. On August 24, 2006, Pluto's status was officially changed from
planet to dwarf planet.

e A new distinct class of objects called "dwarf planets" was identified in
2006. It was agreed that "planets" and "dwarf planets" are two distinct
classes of objects. The first members of the dwarf planet category are
Ceres, Pluto and 2003 UB313, given the name Eris. More dwarf planets
are expected to be announced by the IAU in the future.

e What differentiates a dwarf planet from a planet? For the most part, they
are identical, but there is one key difference: A dwarf planet has 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.

e  Pluto is smaller than seven of the moons in our solar system and cannot
be seen without a telescope.
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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 Earth’s seasons;
c) the causes for 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 Earth-moon-sun system.

Back to CPR MP 2

Overview

This standard focuses on the Earth-moon-sun 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 built on concepts
developed in science standards K.8, 1.6, and 3.8 and that will be further expanded in 6.8. A more in-depth study of Earth’s makeup
is in standard 5.7. It is intended that students will actively develop and utilize scientific investigation, reasoning, and logic skills
(4.1) in the context of the key concepts presented in this standard.
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Standard 4.8

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 Earth’s seasons;
c) the causes for 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 Earth-moon-sun system.

Understanding the Standard
(Background Information for Instructor Use Only)

Essential Knowledge, Skills, and Processes

Earth completes one revolution around the sun every 365 ¥ days. The
moon revolves around Earth about once every month.

Due to its axial tilt, Earth experiences seasons during its revolution
around the sun.

The phases of the moon are caused by its position relative to Earth and

the sun. The phases of the moon include the new, waxing crescent, first
quarter, waxing gibbous, full, waning gibbous, last (third) quarter, and

waning crescent.

The sun is an average-sized yellow star, about 110 times the diameter of
Earth. The sun is approximately 4.6 billion years old.

Our moon is a small rocky satellite, having about one-quarter the
diameter of Earth and one-eightieth its mass. It has extremes of
temperature, virtually no atmosphere or life, and very little water.

Earth is one of eight planets that revolve around the sun and comprise
the solar system. Earth, the third planet from the sun, is one of the four
terrestrial inner planets. It is about 150 million kilometers from the sun.

Earth is a geologically active planet with a surface that is constantly
changing. Unlike the other three inner planets (Mercury, Venus, and

In order to meet this standard, it is expected that students will

o (differentiate between rotation and revolution.
e describe how Earth’s axial tilt causes the seasons.

e model the formation of the eight moon phases, sequence the phases in
order, and describe how the phases occur.

e describe the major characteristics of the sun, including its approximate
size, color, age, and overall composition.

e create and describe a model of the Earth-moon-sun system with
approximate scale distances and sizes.

e compare and contrast the surface conditions of Earth, the moon, and
the sun.

e compare and contrast an Earth-centered to the sun-centered model of
the solar system.

e analyze the differences in what Aristotle, Ptolemy, Copernicus, and
Galileo observed and what influenced their conclusions.

e describe a contribution of the NASA Apollo missions to our
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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 Earth’s seasons;
c) the causes for 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 Earth-moon-sun system.

Understanding the Standard Essential Knowledge, Skills, and Processes
(Background Information for Instructor Use Only)
Mars), it has large amounts of life-supporting water and an oxygen-rich understanding of the moon.

atmosphere. Earth’s protective atmosphere blocks out most of the sun’s
damaging rays.

e  Our understanding of the solar system has changed from an Earth-
centered model of Aristotle and Ptolemy to the sun-centered model of
Copernicus and Galileo.

e The NASA Apollo missions added greatly to our understanding of the
moon.

e  Our understanding of the sun, moon, and the solar system continues to
change with new scientific discoveries.
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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 people
can utilize those resources in a sustainable way. An important idea represented in this strand is the
concept of management of resource use. This begins with basic 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, energy use, water, Virginia’s resources, and how public policy
impacts the environment. This strand includes science standards K.11, 1.8, 2.8, 3.10, 3.11, 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 and water resources;
b) animals and plants;
¢) minerals, rocks, ores, and energy sources; and
d) forests, soil, and land.

Back to CPR MP 1

Overview

Virginia has a rich variety of natural resources. These provide the raw materials for our daily lives and sustain our economy. Natural
resources are finite and must be used wisely to ensure their continued availability. This concept of natural resources is introduced in
1.8 and extended in 6.9. It is intended that students will actively develop and utilize scientific investigation, reasoning, and logic
skills (4.1) in the context of the key concepts presented in this standard.
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Standard 4.9 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.

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

e Virginia is rich in a wide variety of natural resources, including forests, In order to meet this standard, it is expected that students will
arable (farmable) land, coal, sand and aggregates (rocks), wildlife and

i ) i ) e compare and contrast natural and human-made resources.
aquatic organisms, clean water and air, and beautiful scenery.

o distinguish among rivers, lakes, and bays; describe characteristics of

e A watershed is an area over which surface water (and the materials it each: and name an example of each in Virginia.

carries) flows to a single collection place. The Chesapeake Bay
watershed covers approximately half of Virginia’s land area. The other e create and interpret a model of a watershed. Evaluate the statement:
two major watershed systems are the Gulf of Mexico and the North “We all live downstream.”
Carolina Sounds.
e identify watershed addresses.
e Virginia’s water resources include groundwater, lakes, reservoirs, rivers,
bays, and the Atlantic Ocean. e recognize the importance of Virginia’s mineral resources, including
coal, limestone, granite, and sand and gravel.
e Virginia has a great variety of plant and animal resources.
e appraise the importance of natural and cultivated forests in Virginia.
e Natural and cultivated forests are a widespread resource in Virginia.
e describe a variety of soil and land uses important in Virginia.
e Virginia’s soil and land support a great variety of life, provide space for
many economic activities, and offer a variety of recreational
opportunities.
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