MOSA MACK CCIENCE

Rock Cycle Lesson 2: The Make
Educator’s Lesson Plan

Objective:
In the Make, students will:

1.

Complete the Crayon Rock Journey in order to model each phase of the rock cycle.

2. Create an annotated diagram that depicts each type of rock and how each type of rock

transforms throughout the cycle.

Time Required: 120 minutes

Materials Required

Science & Engineering Practices

use.

If doing this virtually:

Video clips: Part 1, Part 2, Part 3, Part 4

If doing this in-person:

Assortment of different colored crayons
Plastic knives

Roll of Wax Paper

Roll of Aluminum Foil

Water

Hot water*

Container for hot water*

Colored pencils/markers

*To prepare hot water for students, you can choose
to use a hot pot or hot plate. Pour this heated
water into beakers or styrofoam cups. Be sure that
your students’ foil boats fit into the container you

e Developing and Using Models
e Constructing Explanations or
Arguments From Evidence

Safety Considerations

Students should exercise caution while using the plastic knives to shave down the

crayons.

In step 4 of this activity, students float their foil boat in a cup of hot water. This should be

completed at the front of the room, under direct supervision in order to avoid burns.
Exercise caution with the hot water used in step 4.
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Inquiry Scale:

Level 1: most teacher-driven (¥fozwwfxdfd kz¥ 1¥Ydf! aiA4

Lead the Make process as a class-wide project, reviewing directions for each step of the journey as a
class, and then modeling and guiding student teams through each step of the Crayon Rock Cycle
Journey. After each step of the activity, review reflection questions with students, checking for
understanding of the processes involved with the formation of each type of rock on the journey. At the
completion of the journey, review the directions for creating the team annotated diagram with students.
Sketch out an example diagram with students labeling the Igneous, Sedimentary and Metamorphic rock
locations on the diagram and then explaining how to use arrows and forces to connect each aspect of
the diagram. Draw in the arrow and forces applied to change rock from Igneous to Sedimentary as an
example for students before allowing students to finish their team diagrams independently. Each
student team will create one final annotated diagram at the completion of this Make activity.

Level 2: (¥Fozwwxdfd kz¥ 1¥Ydf! AVad

Lead the Make process as a class-wide activity, reviewing directions for each step of the journey as a
class, and then modeling and guiding student teams through each step of the Crayon Rock Cycle
Journey. After each step of the activity, review reflection questions with students, checking for
understanding of the processes involved with the formation of each type of rock on the journey. At the
completion of the journey, review the directions for completing the team annotated diagram with
students. Each student team will create one final annotated diagram at the completion of this Make
activity.

Level 3: (¥fhzwwxdfd kz¥ 1¥Ydf! AVA4

Lead the Make process as a class-wide activity, reviewing directions for each step of the journey as a
class, and then modeling and guiding student teams through each step of the Crayon Rock Cycle
Journey. After each step of the activity, review reflection questions with students, checking for
understanding of the processes involved with the formation of each type of rock on the journey. At the
completion of the journey, review the directions for completing the annotated diagram with students.
Have students construct their annotated diagrams independently to finalize this activity and check for
understanding.

Level 4: most student-driven (¥fhzwwxdfd kz¥ 1¥Ydf! Alai

Students will independently complete all aspects of the Make process, including completing each step of
the Crayon Rock Cycle Journey and creating individual annotated diagrams. As the facilitator, check in on
group progress. Provide suggestions and support to individuals or specific groups as needed.
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Agenda:

I. Show PowerPoint to introduce the Make Activity (10-15 minutes)

The PowerPoint will review essential concepts learned in “The Solve” and provide context for their
upcoming “Make” challenge. p

Il. Make Activity (120 minutes)

As guided by the organizer, students will experience four parts of the rock cycle. In each part, students
will:

Complete four parts of the “Journey of a Crayon” to experience the rock cycle.

Sketch and observe the Crayon Rock after each step of the journey.

Answer reflection questions.

ACnzxYv .o Fxtizxl *zxdOb” Y by 1 1df dfwz "z wzdfikz¥ 1'0dfx "t mz— mFY” bYx bYO!f

wi Ywz¥emb ¥zbu bYx bmYx I aYbu nx"z nlxfzO! ¥zbul LFFMFYbmFY 1 @n+ *Y¥d (A afiz
dfwzx! ¥y 1zx difb nzx!TLYKF £ Mgl NIFbYO 1zx ~ immz™ ~ Y f¥

Journey of a Crayon “Rock”: Part 1

Materials Required:
If completing this virtually:

e Video Clip of Part 1
If completing this in-person:

e 1 new crayon for each student on the team daf jO¥f "mY” fYbm }"Odfx" zx Y "fYw ¥fbfief; Y

drkkP¥FX ™ bzvz¥Fd b¥Y+zx kz¥ “mnt Yh' 1@n 4]
e Colored pencils

Journey Script: Your journey today begins with a Crayon “Rock.” This Crayon Rock was created from
hot wax that has cooled into this pure and unique structure. Each crayon located in Crayon Valley is
unique in color based on the pigments dissolved with the paraffin wax.

Student Directions:
1. Unwrap your crayon to begin your journey today.
2. Draw and describe your crayon below.

Drawing of your Crayon Rock: Example to the right.

Make observations about your Crayon Rock. #xh©df ixkz¥wY nzx Yaz@ "} 1 "¥Ob C¥f
Yxd o O¥F 1x “mf LeYhF afiz 4l

Hz! navf 1"Odfx” Yx! ™ F¥ > b¥y+zx ! ¥Fd nx bzvz¥ Imix+ Yxd 'wzz'mix £ O¥f

What type of rock is the crayon representing at this phase of the Crayon Journey? Explain.
MmF b¥Y£zx nx CY¥ b zk “'mn* tzO¥xF+ 1! ¥FC¥F X x D 1l xFzO! ¥zbul 61xFzO! ¥zbu kz¥w! k¥zw bzzvfd mz”
wY IwY “mY” mY! ¥FYbmFd “mf _Y¥'mD! JO¥KYDF tO! wuf “mF b¥Y+zx kz¥wFd kizw bzzvfd ¢Y¥Ykiox —Y°l
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Journey of a Crayon: Part 2

Materials Required:
If completing this virtually:

e Video clip of Part 2
If completing this in-person:
e Original unwrapped crayon per student (from Part 1 of the journey)
e Plastic knife per student
e Sheet of wax paper/student to shave crayon over
e Colored pencils for the team

Journey Script:
While in Crayon Valley, your crayon experiences many natural forces.

e Wind carries sand particles through the air that hit against your crayon’s surface.
e Rain water falls against the surface of your crayon.
e Water from rain has seeped into the cracks within your rock. When temperatures drop, water
freezes into ice, wedging the rock apart.
These forces have caused your crayon to weaken and break down over time.
Student Directions:
1. Stand your crayon upright on a sheet of wax paper.
2. Use a plastic knife to shave portions of your crayon.
3. Draw and describe your Crayon Rock after it’s been
shaved with the knife.

Drawing of your Crayon Rock: Observations of Crayon Rock:

Hz! Inavf Yx! ™~ F¥! ixbvod i

*¥Y+7x YCCFYY! “mixxF¥ Yxd wz¥F ¥y Il
*¥Y+zx mY ) ¥zOIm "o o¥fl

*¥Y+zx mY! wY¥u} zx 1"} 10¥%Ybf dOT "z
“mf vy b uxikfl

O¢ O¢ O«

How do the activities that you’ve done at this station successfully model how weathering works? Tip:
Use your mind map for reference. TFY mf¥x 1 n} Y ¢¥zbf!} "mY" zbb@¥) ~mFx ~ixdt — Y F¥ z¥ mbf hiz™ v+
a¥fYu ¥zbu YCY¥ zOF¥ twfl )+ ImY®ix D “mF b¥Y+zxt — F Y¥F ¥FC¥FIE X mz “mF zO ¥ 1O%KYbF zk “'mf
b¥Y£zx bYx a¥fYu dz  x ~ mfx — F Yeevt “mF kz¥bf zk “mF ¢y ! b uxokl

Describe the small crayon pieces that have been created as a result of the rock shaving. What does
this represent?

MmF PwYw b¥Y£zx ImY@nx 1} Y¥F “mix Yxd OY¥ ix I Fl MmF ImY®ix 1} ¥Fe¥F! X IFdnwFx "} "mY™ kz¥w ~— mfx
¥zbun! TRy mP¥Fd ax ~ ixdE T Y ¥ z¥bfl
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Journey of a Crayon: Part 3

Materials Required:
If completing this virtually:

e Video clip of Part 3
If completing this in-person:

e Sheet of wax paper

e Shavings from all team crayons & fYw mwbzwenf imYénx1} "z 'mf¥

e Colored pencils
Journey Script:
Heavy rain falls over Crayon Valley. Sediments from the crayons wash into the nearby river and travel
downstream and are deposited at the base of the river. Over time, more sediments travel this same
path and continue to pile on top of each other. The sediment layers grow heavy, creating pressure
that causes sediment to stick together.

Student Directions:

1. All teammates move your crayon shavings onto
the same piece of wax paper so that all
shavings are in one large pile.

2. Fold the wax paper over the pile.

3. One teammate firmly presses down on the
folded wax paper so that the crayon shavings
stick together.

4. Carefully open the wax paper and examine the
new Crayon Rock that has formed.

5. Draw and describe your Crayon Rock below.

Drawing of your newly created Crayon Rock: Example drawing to the right.

Description of newly created Crayon Rock:

U IR T w @YY HZ B 1Yy Y™ R4 ixbiod i Kzbu 'mYeF vzzu) ¥FIOy¥ Kzbu
bzxiny"1 zk wYxzt dikkF¥FX™ bzvz¥] kézw Yw zk “mf | Fdmw X"} &mYenx 114
bzwe¥FIFd “ZIFmPA Kzbu ! KEY InvF Yxd bYx FY It kYw YEY¥ T

How does this newly created Crayon Rock compare to the original Crayon Rocks that your team
started with? Hz XYy Yx!™ F¥ ixbvod Fi MmF xF v+ kz¥wfd *¥Y+zx Kzbu mY! wz¥f bzvz¥! “myx “mf
Z XYl 67 1} ¥zOImF¥ ix Fo C¥F Yxd 1!t kz¥wfd k¥zw bzwe¥F! IFd Imy@nx b 1T

What type of rock do you think you have created with your crayon shavings above? Explain.
LfdnwFxY¥ ¥zbu mY! affx b¥FY Fdl LFdnwFx Y¥+ ¥zbu kz¥w! kézw HFdwFx ) afixl bzweYh fd
“ZIFmF¥ dOF "z C¥F! 1ovfl

p
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Journey of a Crayon: Part 4
Materials:
If completing this virtually:
e Video clip of Part 4
If completing this in-person:
e Hot Water (Heat the water using either a hot plate or hot pot.)
e Beakers or Styrofoam Cups to hold hot water . Ybm }"0dfx" “fYw —mw xFfd Y bhO¢ z¥ afYuf¥ zk
mz" Y R HEFCYYE mF mz” T Y R bOC! kz¥ OdFx FYw! Yxd locRent f odfx !t dovixl “mF
OIf zkmz™ Y R¥nx z¥dF¥ "z C¥FOFX" al¥x |
e  Aluminum foil 4¢¥z@ndf zxF 'aOY¥FU FYw kz¥ 1"0dFx" "z b¥FY Y kzm
azYa
e Team Crayon Rock “sedimentary rock”
e Colored pencils
Note: Ensure all groups exercise caution with hot water.

Journey Script:p
Millions of years pass and your Crayon Rock experiences more and

more pressure and heat because of the many layers of rock building
up above it. The increased pressure also pushes your Crayon Rock
down closer to the hot magma below. This heat and pressure causes
the minerals in your Crayon Rock rock to change, which changes its
appearance.

Student Directions:

1. Use a small piece of aluminum foil to create a foil boat large enough to hold your new Crayon
Rock.

2. Place your team Crayon Rock into the foil boat.

3. Asateam, place the boat into a container of
hot water at the front of the classroom as
directed by your teacher.

4. Observe the Crayon Rock as it floats in the hot
water bath and make observations in your data
chart below.

5. When you notice the rock changing form,
remove your newly formed Crayon Rock from
the hot water bath and allow the Crayon Rock
to cool completely.

6. Carefully remove the newly formed Crayon Rock from the aluminum foil boat.

7. Draw and describe your transformed Crayon Rock below.

Sndfz mxul m™¢illan TitUy , 3) wok
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Drawing of newly formed Description of Crayon Rock Description of newly formed
Crayon Rock: while floating in hot water: Crayon Rock YK “F¥ bzznx 14
HZ £ Y0 Y™ R ixbiod fi MmF | HZ Fx1Yv YxI ™~ Fd ixbiod fi 1K F¥
b¥Y+zx aflYx "z wi'T Mmf bzznx IE “mF b¥Y+zx 0t “mixx ¥
? bzizy! aflYx "z " zUEFmPA | Yxd kYR MmPEF YEF 1! zk
bzvz¥l

Explain how heat transforms the crayon at this phase of the crayon journey. Mmf mfY” kizw "mf mz"
TY R bYO!Fd “mF ¥zbu 'mY@nx N} "z wi dzT x Yxd ¥z IFmPA

What type of rock do you think you created in this phase of the Crayon Journey? Explain.
>TYwz¥emb ¥zbu Y} b¥FY Fd nx “m} ¢¥zbFi T >F Ywz¥emb ¥zbu zbb©¥! ~mFx “mF “FoOF Yxd
bzwez!izx zk Y ¢¥FFent x 1 ¥zbu 310bm Y} IFdnwFx Y¥E ¥zhud bmYX I F! dOF "z mFY™ z¥ C¥F)IOuF

If the crayon was not allowed to cool but remained under constant heat, what do you think would
happen to the crayon? What Earth material would this represent deep inside of the Earth? & "mf
b¥Y+zx ¥FwYixFd Oxdf¥ bzx!Yx" mFY'E “mf b¥Y+zx ~ zOud "©¥x "z walnd ~Y°T 1w zk “mf bzvz¥! ~ zévd
arfxd “zIF mf¥ kz¥wixl zxF xF bzvz¥l Mm! xF naCnkifd b¥Y+zx ~ zOvd ¥FC¥F! X wY IwY kzOxd dff¢
xIndf zk “mF . Y¥'mi

How could a Metamorphic Crayon Rock turn back into an Igneous Crayon Rock? 6k 'mf >f 'Ywz¥¢mb
*¥Y+zx Kzbu ~Y! Fo¢z!fd "z bzx 1x0z0! mFY'E "'mF *¥Y+zx Kzbu ~ z&vd wiv" bzwevF fit Yxd “mf bzyz¥!
“zOvd avfxd "z FmFY 6k “mn} naCrknfd b¥Y+zx T Y° bzzvfdE 1 T zOud dzndiks nx 'z Y XF IxFZO! *¥Y+zx
Kzbul

op

Optional Extension- Journey of a Crayon: Part5

Metamorphic to Igneous Rock Teacher Demonstration
bx Z¥df¥ "z Imz— mz— wf Ywz¥emib ¥zbu bYx bmYx I aYbu nx "z 11xfzO! ¥zbut ¢Fkz¥w Y dfwzx ! ¥Y 1zx
kz¥ 1odfxI1

MYuF Y bzzvfd =T Ywz¥Cmib *¥Y+zx Kzbu k¥zw Y ;" 0dFX” "FYw Yxd ¢vYbF 1 nx"z YX YvOwnxOw kzw azY”
z@F¥ aznixd YA Ywz mf *¥Y+zx Kzbu "z ¥FwYix ix “'mF YiOwixew kzw azY” Ox"v “mf *¥Y+zx Kzbu
mY ! wii fd bzwerf fitl Axbf we@ikifd Yxd Oxkz¥w 1x bzvz¥ ¢z0% “mf mz” b¥Y+zx ~ Y° zx'z~ Y° ¢Y¢f¥ 'z
bzzil Mm} dfwzx! ¥y 1zx ~w af YxYiz1zO! "z wY IwY bzzuxl zx “mf 10%KYbF zk “mF . Y¥'mnx"z nlxFzO!
¥zbulp
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