Woaves & The Electromagnetic Spectrum Unit

includes:

Print and digital Interactive Notebooks
Editable Resources including notes, PowerPoints,
ond test

Tnstructional Videos

Teacher-led Demos & Guided Inquiry Lobs
Task Cards & Digital Task Cards
Study Guides




Suggested Pacing Guide
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The following is a suggested pacing guide for my COMPLETE COURSES (Earth, Life or Physical Science) which are based
on 50-minute class periods. There are threevariations below. Each variationis based on the number of sections in your
SCIENCE INTERACTIVE NOTEBOOK chapter.

Based ona 4-Section Chapter

Day Lesson/Activity Engage | Explain | Explore | Elaborate | Evaluate
s Teacher Demo X
s Section 1 Notes — INBinput X
1 |e INBActivity — INB output
(homework if not completed in X
class)
s Mini-quiz X
2 | Section 2 Notes —use PowerPoint X
o INB Activity X
5 |* Mini-quiz X
® Guided Inquiry Lab—Student Led X
4 |* Section 3 Notes — use PowerPoint X
* INB Activity X
s  Mini-quiz X
5 | Section 4 Notes —use PowerPoint X
® INB Activity X
6 |* Mini quiz X
* Science Stations X
7 |e Science Stations X
s * Final draftand testing for . x
Creation Station (STEM)
9 o Task Card Review (game-style, full «
class, partner)
o Chapter Test X
10 | Have students complete notes for X
next chapter®

* Mote-taking option: Once students are done with chapter test, they get the nextset of notes and work quietly on
completing them while other students finish up. All notes are to be completed when they return to class. Have

students glue each page of notes into the next few pages of their INB {right side only). This way, whenyou go over
the PowerPoint each day, they have already reviewed topicand are ready for class.

5 E Model

Engage - Teacher-led demos foster wonder and clossroo
discussion and serve as the hook for the lesson. Videos a
images of natural phenomena also foster questioning and
communication. NGSS phenomena are oligned to middle
school NGSS standards.

Explain - PowerPoints, instructional videos, and guided note
(input side of interactive notebooks) provide definitions,
explanations, and information through mini-lecture, fext,
internet, and other resources which encourages 'studen
explain concepts and definitions in their own words.

Explore - Students investigote problems, events, or si
As o result of their mental and physical involvement in
activities, students question events, observe patterns,
identify and test variobles, and communicate results.

Elaborate - Tt is important to involve students in further
experiences that apply, extend, or elaborate the concepts,
processes, or skill they are learning. Eloborate activities
provide time for students to apply their understanding of
concepts and skills. They might apply their understanding to
similar phenomena or problems.

Evaluate - Use a variety of assessment to gather evidence o
student’s understanding ond provide opportunities for them
to ossess their own progress.



ctudent, Ikteractive Notebook

Each concept shares:

* Actual photos of both the INPUT and OUTPUT pages of Science Interactive Notebook

Instructions on how fo creote/use/complete activity for OUTPUT side

* Mini—Quizzes for each concept to check students’ understonding

* Answer Keys for all

mMini—quizzes

» Appendix with Teacher Notes for Interactive Notebook in LARGE print.
Section1: Waves
b = Directions: Using the following terms or phroses, complete the concept
= rrop on Waves, and then cut out and paste into your Science Interactive
= Natebook.
Mediurm Energy Matter or Space Narme Lute I
Quiz Waves
Multiple Choce
Date Section2: Features of Waves I
1 A wove will trovel only os ta carry
Ouiz Features of Waves. a Tratter d.speed =
— ; re produced by ) =, e Directions Cut on fha dotted lines then paste sheet inka Science Tnteractive Notebiock
’ b viorahans, nd d light f= = Fold Flops up then write i proper vocabulary ferm where they belong on eoch wave:
1 Al = as
- < tagether then release them, you are =
Section 3: Behavior of Waves ki = Wave Vocabular
= 4 Wavelength Rest position Trongh Amplitude
Insird e ":zz“ Compression Rarefaction
=~ i — e " =
= Refraction of Light I“., £ R
Student E :
Concep] A = Objective: Toosserve fre refraction of hgnt woves, I ——TTST——, - P
given c = /”_-T ! F—
finishe E = Materals Refraction of Light —
info the] 1 oo § e Define Refraction E
Notebo . ~ ooken Hoare: T E
Includ 8 *  Water (uiz Bvnsiar ol Winey
) . Cbservations
blank c Mome [
& 2 " Penciin Wi
ini-gg Guiz Festures of Waves 2. Direetions: risen Spectrum Pencii n Wi P
= 1
o tératen
1 1 Cut o prece of cardboard fo fif over the light source 3. Ref imemm
Al —
_ 2 Cut a skt in cardboord about 3 cm long and 2rm wids
4 srerze —
Instructions: 3. Darken the room and shme floshight beam so that i —
o sdes, B lirw oF Bxf b
For this poge in the Science Interactivi . —_—
conduct a mini-investigation observing| 4 Rolate prsm until a pattern of coloes is produced, thy G Ceprane ord entroct refrastien and 3 Traes e F——
A handful of materiols are needed, inclu -»nlm poper where the patern oppears so you con abs E
" cordboard, water. o pencil ond o beoke] 5 [ A
students wil need 1o draw their obser Draw your abservations (include Flashight beam, pris e
£ o b
behavior of light woves they sow, arding sheet )
Ltz —
The Following are the directions for th) Part 2 Explain the behavior of lght waves when they sirke the
9 \ student recording page of &.Fil the beaker holf —woy with water Prisn
7 Place o penzi i the beaker and sbserve appearance
level the same a5 the water level
8 Drow your obserwotions on your recording sheet Water —iu
3 ker

9 Answer oll questions on recordng sheet, and then pos
page in Seence Tneractive Netebook

Give twa real-warld examples of refraction of ignt

1

2

Y. Irer Fererie

& Liw o= kef et an

£ Gz aed zantris rafra e and SFFra e




Gludert Digital, Rotebook

The student notebook is on Google Drive ond ready for you to share with your students.
Here's o quick overview of the feotures:

Students watch
video < 6 min to
complete notes.

Set up like a traditional interactive
notebook with input and output

sides. Hyperlinked tabs so

student con easily move
through chapter for review

SEISMIC WAVES - WAVES
Label each layer and what * Wove -
medium its made of.
* All woves corry without transporting

from ploce to ploce.

—_—

=

« Medium -

.

.

+ A medium con be
.

Why do p-woves refract ond slow down ot the
cora/mantle boundary?

or

= oroc

:Noldlmmcdn
« ond

For further exploration, click button{s) below:

caon travel through spoce.

.
« Mechonicol waves -
.

Why will s-waves never travel through the core?

Tronsverse Compressionol waves

Notes are chunked into
manageable sections with

Encouraging independent learners. large spaces for textboxes Some pages have links so
Directions for output side are here students can go deeper into
along with what they need to the topicif theyneed.

complete the activity.




Deos, (abs, & Goience Glaliors |

Working in the lob and being engaged in science experimentsis the most exciting part of science.

Demo, Labs, and Science Stations Includes:
1. SCIENCESTATIONSIGNAGE for all 7 stations is provided in color and in black and white (see preview) and all student answer
sheets hove icons that correspond with each station for ease of use.

2. DEMONSTRATION (teacher—led) allows teachers to invite scientific discussions and con help uncover misconceptions and, most
importantly, lead to heightened curiosity and interest in the topic being studied.

3. GUIDED INQUIRYLAB whichis a traditional lob that allows students to perform an investigation in order to solve o problem.
Students will hypothesize, collect and analyze data and communicate their results.

4. TEACHER GUIDES to DEMOS & SCIENCE STATIONS help get you started and give you background information fo make your
science lessons engaging.

5. 7 SCIENCE STATIONS which are designated locations in the classroom with activities that challenge students to extend their
knowledge and elaborate on their science skills by working independently of the teacher in small groups or pairs. Stations ircl
are:

* INFORMATIONSTATION - Group members will read an interesting ond relevont science passage then complete a
help increoase science literacy and deepen their understanding of the science concept.

* OBSERVATIONSTATION - Group members will have images, illustrations, or actual samples at this station that sh
applications or processes of the science topic. Using what they've learned, they will need to apply their observation's
to complete the questions attached to each.

* CALCULATION STATION — Group members use their math skills fo complete the station challenge. Skills may include
graphing, analyzing data, using models, measurement, and calculating formulos or word problems.

* INVESTIGATIONSTATION - Group members will work with one another to explore the concept through hands-on
activities so they moy practice specific inquiry process skills as they learn.

* COMMUNICATIONSTATION - There are three dif ferent options for this station: interviews, video, group essay. Dependi
on the option you choose, group members will communicate what they know by answering questions in creative ways.

« CREATIONSTATION - Group members will work together to solve a STEM (Science, Technology, Engineering, Math)
challenge by creating models or designs that demonstrate their understanding of the science topic being taught.

* IMAGINATIONSTATION - This station mokes science concepts relevant for students by asking them to imagine
scenarios that will bring about discussion and critical thinking.

6. INQUIRY PROCESS SKILLS CHECKLIST is provided with each set to show teachers oand administrators the inquiry skills used by

students in each activity. These skills include, but are not limited to, communicating, creating models, inferring, classifying,

identifying variables, measuring, observing, predicting, gathering and organizing data, comparing and contrasting, interpreting dato,
and manipulating materials.




SCIENCE STATIONS

Drip, Drop, Splat!
g doos e demaity of & tquid and drop
m sbowe of droples splatsers?

Materials:

- Mw(g::auedcw!dall
« colored syrup (gradusied cylinder B)
- eyedrepper

 paper
« mmtrs rule
= e Wik

Procedure:

1 Mskea hypothesis of how demsity of a ligusd will effiect splater
size o your lab shest,

2 Piace the pioceal paper dows on tee lsb tsbie in onder o calch
3 Meagure tive heights limed in the dats rable using @ meter stick.

3 Place meter stick with end starting st zero on paper and move up
ik when, incrossing hoight of drop.

a Ihh:n::?phd ONE of sclerad water and ONE
drop of sy rup, e 1o drop o difTereol phaces 5

3 tine wize of the splutier in MILLIMETERS. Racord in
s ‘a8 saswer sheel.

& Bepost for each height

7 Use the collected datn to graph the splases size versus drop height
o ench i

1 Was Iy potivesis correct? Explan
1 muﬁhmcw_mmcm

Teacher guide and answer key
offered for every labl

Ensy-to-get waterialsl

Discussion questions and teacher
set-up included|

USER-FRIENDLY PAGES:
Students easily recognize which answer
sheet to use at each station by matching
station icons located on each page!

| 3 | tageet
| T o W
i" O syp

ute datn postibleT

TEACHERS SAVE TIME:

each class and for years to follow!
Inquiry skills used are timeless!

Laminate station pages and reuse for




lnsttuctional, Videss

The Intro to Life Science Instructional Videos ond Digital Assessments are designed to he
teachers move instruction from the group learning space to the individual learning space. N
only does this give students independence in their learning, but it also allows more time for
dynamic and interactive learning when teachers meet with students in o group setting.

This resource is perfect for:

* Flipped Classroom

* Absent students

* 1:1 Clossrooms

* Sub Plans

* Hybrid Schedules

* Teachers who want more time to guide students as they apply concepts and engoge creativel
in the subject motter

Features of this resource include:

Instructional videos which are six minutes or less to keep students focus
Videos and assessments con be completed independently

Auto grading oand reporting in Google Forms

Share link with students through educational platforms or email

Quizzes are editable with 5 - 8 questions per quiz

Information in video pairs with Nitty Gritty Science Interactive Notebooks




Tak Cards g Vigital, Tagk Catdls |

Task cards are o great fool for concept review that con be used in a variety of ways - pairs, small groups,
team games, or individually. The reason they are so effective is there is only ONE task per card, allowing
students to focus on that single task until they have successfully completed it. Answers sheet and answer

key for teachers are included.

The digital, self—checking tosk cards are hosted at Boom Learning™ and are compatible with Google Classroom.
These are perfect for displaying on your interactive whiteboard and leading closs games or review sessions.

Print Task Cards

w4

The 1s equal
of reflection

a. resonance
c. angle of incidencq

~~~~~~~~~~~~~~~~~~~~~ waove

is when two or more waves
overlap and combine to form a new

How do refracted woves and
dif fracted waves differ?

DECTDE

What is the number of woves\‘l

that poss a point in
colled?
a. frequency

¢. radio

COMPY

Waves that can onl
medium are calld

transmit information

a. ultraviolet

Q. Increases
c. equalizes

b wavelength DECIDE '\
¢ intensity "M
d. amplitude Cell phones use waves to

b. infrared
d. microwave

Digital Task Cards

What causes electromagnetic
waves?

Waves and the Electromagnetic Spectrum

To track a h

soun|
sona|

DECIDE 3
5

As frequency of a wave
wavelength decreases

b. decreases
d. moves

-

COMPLETE 35

Waves travel through a which
can be a solid, a liquid, a gas, or a
combinationof these

Which images show the concept of
refraction?

N
N




Nitty Gritty Science Study Guides are directly aligned to the notes and assessments of fered

by Nitty Gritty Science and include a variety of review strotegies which meet the needs of
your learners for independent study and indirect instruction.

Each study guide provides o combination of strategies which may include:
*  Graphic orgonizers

*  Vocabulary building Nore -
° Compare Ond Con-l-ros-l- D\rei:vz.r:ezr:i:efhreechnructaisﬁr:sm’"waves

1 in the graphic or PRI I
*  Problem solving

questions below. ’T SECTIONZ Intals
. C On C e p‘i’ m O P p | n 9 Directions: Complete the crossword puzzle with the correct word.
* Interpreting dota

1
*  Critical thinking —{SECTION 4 } —— NS.}h s o i S OF
. Jrechons: Answer Eq‘IlES ons oW abou & bel nor o
e Theme connection

Directions: lvaves
«  Matching =% -
—(SECTIONS } e 1| ==

[C

[l What is reflection? Use the pictures fo help your explanation

WAVES &

Electromagnetic waves are
* Fill-in—the—blank QU/E
=N € an \’Fﬁ\ @ Eleq Directions Fillin the blark with the best f

below. Iritals
*  Short answer —{(SEcTion 6 }

carrier wove electrornagnetic
television GPS Directions: Scan the OR code to watch the video about waves,
N N cothode-roy tubes sound define each of the terms, and then label each diagram correctly.
* Real world application i b
. M M N 1 A rodio converts i |:'. ._
* QR videos with accompanying questions T g
. . 2 produce the imag
Infrared Woves 3, A specific frequency is called o Fregency is

4. The audio sent by FM radio woves and vij
signals allows you to use this

Visile Light 5. A system of satellites that allows userd - \/\/\/\/\
location is referred to as —_—

. When on electrical signal creates a radi

transmitted to and from a microwave f: Perind is
Ultroviolet Waves use this device

Directions: Explan how carrier waves fransif E— \/\/\/\/\
AR Gl
4 \

Wovelength is

H-raysiGannma Roys

Arvplitude is




Teachers con use o variety of assessments to evaluate student progress throughout the
unit. The curriculum provides mini—quizzes for each Interactive Notebook chapter ond an
online assessments thot goes with the instructional videos. The chapter test includes
multiple choice, short answer, interpreting diagroms, and an essay.

Morne

Dot

Ouie: Behovior of Woves
Matchina

1 Refraction

2. Dif frocton
3 Reflection

4 Tnterference

5. Law of Reflection

& Cornpare ond confrost refroction and dif Frachon

0. when fwe or rore v
carnbing fo farrn o rew
b wive strikes an cgeg
& hending of wove cousy
redium fo anotiner

4 angle of ncidence of
ot ongle of reflectid
= ohject couses wove g
bend foword if.

Marne

Qurz: Behavior of Woves
Matehing

1 Refraction

2 Dif frochon
3. Reflection

4 Inferfersnce

5 Low of Beflection

& Compare and controst refrochion ond 4F Fraction

o. when fwe or mare
combine to farrn a new
o wme strikes an ohjen
¢ berding of wave coust
redium fo anatiher

d. ongle of maidence of
to the angle of reflactic
= ohject couses wove
pend feword it

EDITABLE GHAPTER TEST INGLUDES MULTIPLE
GHOIGE, FILL IN THE BLANK, INTERPRETING
DIAGRAMS, & SHORT ANSWERS QUESTIONS

ANSWER KEY INCLUDED — IMAGES ARE BLURRED FOR
GOPYRIGHT REASONS




Tethvg of Use

Thank you for sharing Nitty Gritty Science with your stud

Terms of Use

Copyright © Nitty Gritty Science, LLC ond Nitty Gritty Science Jr,

N ITTY G RITTY rights reserved by author Dr. Erica Colon. This product is to be use

original downloader only. Copying for more than one teacher, class

SCI E N CE department, school, or school system is prohibited. This product may
distributed or displayed digitally for public view. Failure to comply i

copyright infringement and a violation of the Digital Millennium Copyrigh

(DMCA). Clipart and elements found in this PDF are copyrighted and can

extracted ond used outside of this file without permission or licens
Intended for classroom and personal use ONLY.

Contact Information:
Email: erica@nittygrittyscience.com
Website: www.nittygrittyscience.com

Shop the website or use the following links from Teachers Pay Teac

Nitty Gritty Science (Grades 6—9)
s/ | | Store/Nithy—Gritty—Sei
Nitty Gritty Science Jr (Grades K-5)

NITTY GRITTY

(SCIENCE&B


mailto:erica@nittygrittyscience.com
http://www.nittygrittyscience.com/
https://www.teacherspayteachers.com/Store/Nitty-Gritty-Science
https://www.teacherspayteachers.com/Store/Nitty-Gritty-Science-Jr
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