


Philippine Copyright 2015
by Rex Book Store, Inc.

RBS Science and Technology Series
Science Links 10
ISBN 978-971-23-6970-4
Classification: Teacher’s Resource Material (53-SB-00095-0)

Published, copyrighted 2015, and distributed by Rex Book Store, Inc. (RBSI) with main office at 856 Nicanor Reyes Sr. St., Sampaloc, 
Manila/Tel. Nos.: 735-1364, 736-0567

RBSI Branches:
LUZON

•MORAYTA: 856 N. Reyes Sr. St., Sampaloc, Manila / Tel. Nos.: 736-0169, 733-6746; Telefax: 736-4191 •RECTO: 2161-65 Freedom 
Building, C.M. Recto Avenue, Sampaloc, Manila / Tel. Nos.: 522-4521, 522-4305, 522-4107, 733-8637 •RECTO (La Consolacion): Mendiola, 
Manila • MAKATI: Unit UG-2, Star Centrum Bldg., Sen. Gil Puyat Ave., Makati City / Tel. No.: 818-5363; Telefax: 893-3744 •ROCKWELL: 
1st Floor, Ateneo Professional School, Rockwell Center, Bel-Air, Makati City / Tel. No.: 729-2015 •CUBAO: Unit 10 UGF, Doña 
Consolacion Bldg., Gen. Santos Ave., Araneta Center, Cubao, Quezon City /Telefax: 911-1070  •ORTIGAS: G/F East Tower, Philippine Stock 
Exchange Center, Exchange Road, Ortigas Center, Pasig City / Tel. No.: (02) 650-4347  •CAVITE: Block 4, Lot 20 Don Gregorio Heights 
2, Zone 1-A Aguinaldo Highway, Dasmariñas, Cavite / Telefax: (046) 416-1824 •CAVITE (Tanza): (Display Area) Block 5, Lot 6, City 
View 4 and 5, Brgy. Tanauan, Tanza, Cavite •NAGA: 1-1A Geronimo Bldg., Barlin St., Sta. Cruz, Naga City, Camarines Sur/Telefax: (054) 
811-6878 •LEGAZPI: Unit 6, 3rd  Floor, A. Bichara Silverscreen, Legazpi City, Albay / Telefax: (052) 480-2244  •CALAPAN: Brgy. Salong, 
National Highway, Calapan City, Oriental Mindoro / Telefax: (043) 288-1650 •BATANES: L. Lopez St., Kayvalugan, Basco, Batanes 
•TUGUEGARAO: 10 Arellano Ext., Brgy. Ugac Sur, Tuguegarao, Cagayan / Telefax: (078) 844-8072 •CABANATUAN: Fontelera Building, 
1271 Del Pilar Ext., Sangitan East, Cabanatuan City, Nueva Ecija / Tel. No.: (044) 464-2151; Telefax: (044) 600-5684 •URDANETA: 
Zone 6, Pinmaludpod, Urdaneta City, Pangasinan / Telefax: (075) 568-3975 •ANGELES: Unit H, JMS Bldg., MacArthur Highway, Brgy. 
Salapungan, Angeles City, Pampanga/Telefax: (045) 887-5371 • BAGUIO:  Rex Hall Student Residences, Upper Gen. Luna cor. A. Bonifacio St., 
Baguio City, Benguet  / Tel. No.: (074) 422-0574

VISAYAS
•TACLOBAN: Brgy. 74 Marasbaras, Tacloban City, Leyte / Tel. No.: (053) 323-8976; Telefax: (053) 523-1784 •ILOILO: 75 Lopez Jaena St., 
Brgy. San Isidro, Jaro, Iloilo City, Iloilo / Tel. No.: (033) 329-0332; Telefax: (033) 329-0336 •BACOLOD: 28 Brgy. 36, Purok Immaculada, 
Quezon Ave., Bacolod City, Negros Occidental •CEBU: 11 Sanciangko St., Cebu City / Tel. Nos.: (032) 416-9684, 254-6773, 505-4313; 
Telefax: (032) 254-6466

MINDANAO
•CAGAYAN DE ORO: J. Seriña St. cor. Vamenta Blvd., Carmen, Cagayan de Oro City, Misamis Oriental / Telefax: (088) 858-6775, 309-5881 
•DAVAO: 156 C.M. Recto St., Davao City, Davao / Tel. Nos.: (082) 300-5422, 305-5772; Telefax: (082) 221-0272 •GENERAL SANTOS: 
Aparente St., Dadiangas Heights, General Santos City, South Cotabato / Telefax: (083) 554-7102 • ZAMBOANGA: San Francisco Loop, 
Mayor Agan Ave., Camino Nuevo B, Zamboanga City / Tel. No.: (062) 955–0887

www.rexpublishing.com.ph

No portion of this book may be copied or reproduced in books, pamphlets, outlines, or notes—whether 
printed, mimeographed, typewritten, photocopied, or in any form—for distribution or sale, without the 
written permission of the Publisher and Author/s. The infringer shall be prosecuted in compliance with 
copyright, trademark, patent, and other pertinent laws.

INTERNET LINK DISCLAIMER
REX PUBLISHING is not responsible for the accuracy, legality or content of the external sites and for that of subsequent links. These links 
are being provided as a convenience and for informational purposes only. Although verified at the date of publication, the publisher 
cannot guarantee that these links will work all of the time nor does it have control over the availability of linked pages.

Moreover, the publisher does not warrant sites or the servers that make them available are free of viruses or other harmful components. 
REX PUBLISHING does not warrant or make any representations regarding the use or the results of the use of the materials in these sites 
or in third-party sites in terms of their correctness, accuracy, timeliness, reliability or otherwise.

RBSI’s Book Association Memberships: Philippine Booksellers Association, Inc. (PBAI); Book Development Association of the Philippines 
(BDAP); Philippine Educational Publishers Association (PEPA); Book Exporters Association of the Philippines (BEAP); Academic Booksellers 
Association of the Philippines (ABAP); Children’s Literature Association of the Philippines, Inc. (CLAPI); Asian Publishers Resources Center 
(APRC)

PEPA’s International Book Association Memberships: International Publishers Association (IPA); Asia Pacific Publishers Association 
(APPA); ASEAN Book Publishers Association (ABPA); Philippine Book Publishing Development Federation (Philbook)

Printed by  rex printing company, inc.

84-86 P. Florentino St., Sta. Mesa Heights, Quezon City / Tel. No.: 857-7777



1

FIRST QUARTER – EARTH AND SPACE
Unit I – Plate Tectonics

Summary:

 This unit discusses how plate tectonics accounts for important 
features of Earth’s surface and major geologic events. As a basis for 
understanding this concept, the students will know the evidence of 
plate tectonics is derived from the � t of the continents; the location of 
earthquakes, volcanoes, and mid-ocean ridges; and the distribution of 
fossils, rock types, and ancient climatic zones. 

 Part of the unit is a discussion on the Earth’s composition which 
includes a cold, brittle lithosphere; a hot, convecting mantle; and a 
dense, metallic core. Here the students will know lithospheric plates the 
size of continents and oceans move at rates of centimeters per year in 
response to movements in the mantle.

Content Standards:

The Learners demonstrate an understanding of: 

• the relationship among the locations of volcanoes, earthquake epi-
centers, and mountain ranges 

Performance Standards:

The Learners shall be able to:

• demonstrate ways to ensure disaster preparedness during earth-
quakes, tsunamis, and volcanic eruptions 

• suggest ways by which he/she can contribute to government ef-
forts in reducing damage due to earthquakes, tsunamis, and vol-
canic eruptions 

Grade Level Standards:

Learners realize that 
volcanoes and earthquakes 
occur in the same places in 
the world and that these are 
related to plate boundaries. 
They can demonstrate 
ways to ensure safety and 
reduce damage during 
earthquakes, tsunamis, and 
volcanic erupti ons. 

Learners explain the factors 
aff ecti ng the balance and 
stability of an object to help 
them practi ce appropriate 
positi ons and movements 
to achieve effi  ciency and 
safety such as in sports and 
dancing. They can analyze 
situati ons in which energy 
is harnessed for human use 
whereby heat is released, 
aff ecti ng the physical and 
biological components of 
the environment. 

Learners will have 
completed the study of 
the enti re organism with 
their deeper study of the 
excretory and reproducti ve 
systems. They can explain in 
greater detail how geneti c 
informati on is passed from 
parents to off spring, and 
how diversity of species 
increases the probability of 
adaptati on and survival in 
changing environments. 

Learners explain the 
importance of controlling 
the conditi ons under which 
a chemical reacti on occurs. 
They recognize that cells 
and ti ssues of the human 
body are made up of 
water, a few kinds of ions, 
and biomolecules. These 
biomolecules may also be 
found in the food they eat. 
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Pre-Assessment:

Plate Tectonics

Anticipation/Prediction Guide

 Read the following statements and use your prior knowledge 
to respond whether you think each is true or false. On the column 
pertaining to your response, discuss brie� y the reason for your answer.

True Statement False
1. Scientists know exactly what the composition is of each 

layer of Earth’s interior.

Overarching KU:

• The Plate Tectonic 
theory states that the 
Earth’s outermost 
layer is fragmented on 
large and small plates 
that are moving on 
another while riding 
atop a hott er and more 
mobile material known 
as the asthenosphere. 
Considered a milestone 
in geological science, 
plate tectonics has 
provided men with 
a solid framework 
for interpreti ng the 
structure, compositi on 
and internal process 
occurring inside the 
Earth and its land 
surface. 

Overarching KQ:

• How would you describe 
the Earth? 

• How is plate tectonics 
related to geological 
processes such as 
volcanic erupti ons and 
earthquakes? 

• At your age, what can 
you contribute to lessen 
the impacts of natural 
disasters? 

Resources:

* Aquino, M. et al. Science 
Links-10. REX Publishing. 
2013 

* Valdoz, M. et al. Science 
Links Integrated Science. 
REX Publishing. 2012

 Anti cipati on/Predicti on 
Guide



3

2. Matter and energy move from Earth’s interior toward 
the surface.

3. There is one type of crust near Earth’s surface, and it is 
found on the continents.

4. Most earthquakes occur in the middle of lithospheric 
plates.

5. A magnitude –4 earthquake releases about twice as 
much energy as a magnitude 3 earthquake.

6. Subduction occurs when oceanic and continental 
lithospheric plates move toward each other.

7. Faults are surfaces where rocks break and move.

8. Tsunamis are huge tidal waves.

Lesson 1: Location of Plate Tectonics (3 days)

Lesson Focus: Earth as a planet, Plate Tectonics

Introduction:

A. Activating Prior Knowledge.

1. Introductory Journal Writing: Tell the class to imagine they 
have just returned from their travel to the center of the Earth. 
Since it was a very exciting adventure, it is important that they 
describe in their journal what they have experienced as they 
journeyed to the depths of our planet. Remind them that their 
journal is like a science features article—one where they may 
discuss scienti� c ideas such as the varied temperatures that 
they would have been exposed to, the materials they would 
have passed through, etc.

 2. Process the activity and illicit existing ideas (pre/misconcep-
tion) about plate tectonics

Body:

A. Cooperative Learning. Have the students do the Loop Activity.

B. Brainstorming & Questioning: As a follow up to the � rst activity, 
have students take out their brainstorm about their pre-under-
standing of the theory of Plate Tectonics. Ask them the following:

– What are these so-called plates, and where are they located 
on/in Earth?

– Are all landmasses and oceans on plates of their own?

C. Puzzle-Making. For this activity, the teacher should be able to � rst 
discuss the di� erent ideas about the origin of the continents, which 
scientists believe had always been the same shape and in the same 
place. Several of them even said that all the continents could be 
joined together like giant puzzle pieces to create one large conti-
nent surrounded by one huge ocean. This very idea was proposed 
by Alfred Wegener (1880-1930) in 1912 and explained that the con-
tinents plowed through crust of ocean basins.

The teacher will either ask students to bring or provide the 
students copies of continent pieces along with scissors, glue and 
a sheet of blue construction paper. Then, tell the students to cut 

KU:

• The Earth is made 
up of multi ple plates 
and several diff erent 
layers. These plates are 
conti nually moving, 
colliding, or pulling apart 
relati ve to each other.

KQ:

• How would you describe 
the Earth? 

• How does the theory 
of plate tectonics help 
explain the locati ons of 
earthquakes, volcanoes, 
and mountain ranges?

Knowledge:

• The generally accepted 
Plate Tectonic Theory 
states that the surface 
curst of the Earth is 
composed of large and 
small segments called 
plates. These plates 
have the ability to move 
horizontally by gliding 
over the asthenosphere. 
As the plates collide with 
each other at the plate 
boundaries, subducti on 
occurs resulti ng to the 
occurrence of volcanic 
erupti on, earthquakes 
and mountain building.
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out the continents and arrange them on the construction paper 
in an alternate layout according to coastline shapes. The teacher 
should allow the students to hypothesise about what clues do 
scientists look for or expect to � nd, as basis of their belief that all 
the continents used to be a single vast land mass. 

D. Hands On Activities: Let the students prepare two 50 mL beaker 
containing equal amount of � ne gravel (about 1 cm depth) com-
pletely mixed with candle wax (about 2 cm depth) cut into frag-
ments about the same size as the pieces of gravel. With this materi-
als, let them demonstrate how partial melting occurs when heat 
is applied to one of the beakers. Allow them to heat one of these 
beakers over a Bunsen burner until the candle wax melts and the 
gravel sinks to the bottom. Then, set aside the beaker to cool until a 
layer of pure wax at the top has solidi� ed. 

  Ask the class to relate the results of partial melting to the les-
son on plate tectonics. 

– Practical Activity (Chemistry Integration): Using improvised 
dough made from sodium tetraborate (borax) and PVA glue, 
let students create an analogue model of the asthenosphere.

D. Short Quiz

Based on what you know about the interior of the earth and plate 
tectonics decide if the statement is true or false. On the space provided, 
write T if the statement is true. Leave the space blank if the statement 
is false.

_____ 1. The concepts of plate tectonics state that the continents 
of Africa and South America are gradually approaching 
each other.

_____ 2. Scientists believe that continents are larger now than 
they were in the past.

_____ 3. Sea� oor spreading increases the size of the earth gradu-
ally.

_____ 4. Tectonic plates drift in oceans of melted magma just be-
low the surface of the earth.

_____ 5. A colder, denser and older oceanic plate is stronger and 
subducts the newer, warmer oceanic plate after colliding 
with it.

Choose the letter of the best answer.

_____ 6. It is the older plate.

   a. Continental b. Oceanic

_____ 7. It is the thicker plate.

   a. Continental  b. Oceanic

_____ 8. It happens when two oceanic plates move apart and new 
crust is formed.

   a. Crustal integrating b. Sea� oor spreading

• Vocabulary Words: fi t of 
the conti nents, mid-
oceanic ridges, fossils, 
ancient climati c zones, 
subducti on, etc.

Skills:

• Describe the Earth as a 
planet 

• Explain the plate 
tectonics theory 

• Analyze the relati onship 
among the locati ons of 
volcanoes, epicenters 
and mountain ranges 

• Demonstrate ways 
to ensure disaster 
preparedness during 
earthquakes, tsunamis 
and volcanic erupti on

Integrati on with Arts & 
Language: “Puzzle Making”

21st Century Skills: Develop 
strategies to address 
problems

(Thinking and Problem 
Solving Skills)

Integrati on with Chemistry: 
“Asthenosphere Model”

Formati ve Assessment
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_____ 9. It happens when one plate is pushed under another 
plate as they collide.

   a. Subduction b. Mantle induction

_____ 10. It is the phenomenon that can happen when two plates 
slip past one another.

   a. Earthquakes b. Subduction

_____ 11. It can form when two continental plates collide.

   a. Fold mountains b. Volcanoes

_____ 12. It creates new crust.

   a. Magma from the mantle

   b. Sediments from eroded continents

Conclusion:

A. Exit Pass. Have students complete their 3-2-1s.

B. HOMEWORK: Read about plate boundaries.

Lesson 2: Plate Boundaries (4 Days)

Lesson Focus: Di� erent Plate Boundaries

Introduction:

Activating Prior Knowledge.

 KWL Chart. Have students spent a few minutes listing what 
they know and what they would like to know about plate 
boundaries in the � rst and second columns of the chart; this 
could include the e� ects of plate boundaries on human life. 
The last column may be left blank until the conclusion of the 
lesson.

Body:

A. Role Playing and Creative Drawing. In this activity, the students 
will describe the di� erent plate boundaries creatively by role play-
ing and illustrating.

Procedure:

1. Form four groups and have the groups choose a plate bound-
ary:

 Group 1: Transform

 Group 2: Converging - Colliding 

 Group 3: Converging - Subducting 

 Group 4: Diverging

2. Tell them to discuss as group the movement and characteris-
tics of the plates assigned to them. Ask them to answer these 
questions:

a. How can you e� ectively act out the plate boundary? 

b. What “characters” will you need? What role will they take? 

Summati ve Assessment

KU:

Due to the cycle of 
heat that occurs within the 
Earth, these plates move 
over long periods of ti me.

A plate boundary is the 
point where two plates 
meet. Earthquakes and 
volcanoes are most likely 
to occur either on or near 
plate boundaries.

KQ:

Why and how do plates 
move?

Knowledge:

• The Earth’s lithosphere 
is broken into tectonic 
plates. The boundaries 
between the plates are 
called plate boundaries 
each of which has its 
own characteristi c 
geologic features and 
processes.
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c. How can you portray it through acting with no talking?

 Instruct students to include in their discussion the direc-
tions plate move, the resulting landform(s), the possible 
natural hazard(s) associated with the plate movement, 
what happens to the land (any melted rock, pressure, 
movement of plates due to convection, etc.)

3. Give students 10 minutes to come up with a skit that tackles 
the information they have discussed from #2 regarding the 
type of plate boundary assigned to them and the plate’s move-
ment.

 4. Tell students that they can make their skit more creative by 
using appropriate improvised costumes to help describe their 
characters. Materials including construction paper, butcher pa-
per, tape, markers, and scissors may be used in making their 
costumes. 

 You may give this suggestion to help your students complete 
their skit. Examples of types of roles/characters: Crust (either 
continental or oceanic), Convection Current(s), 

 Magma/Lava, Volcano, Mountains, Valley, Trench, earthquakes, 
etc.

5. Remind the class that for better scores, they must be able to 
draw the two plates in at least two sheets of paper—one for 
each plate—and include arrows to indicate direction of plate 
movement. Also, tell them to present a well-executed skit so 
that the audience will be able to determine what type of plate 
boundary and movement their group will be portraying.

6. During the actual performance, each group will perform their 
skit in front of the class for three minutes. With each perfor-
mance, the audience, as a form of assessment, will observe 
the groups and write down the type of plate boundary and its 
movement.

B. Learning Stations

After the introduction about how the Earth is moving beneath 
their feet, have the students work through this lab activity.

Procedure:

 In groups of 4 - 5 students, let them rotate between the di� erent 
stations to investigate the di� erences between plate boundaries. Tell 
them to answer the questions presented at each station and rotate 
when instructed. They will need a digital camera to document the 
results of their visit in each station. Upon completion of the task, the 
groups will prepare a report bearing their learning, experiences, and 
documentation as a � nal collaborative output.

Station 1: Transform Boundary 

 In this station, there should be three 
di� erent colors of clay (colored dough), to be 
used in representing rock units, and plastic 
knife. 

• Based upon their moti on 
with respect to one 
another, these plate 
boundaries are classifi ed 
into three: convergent, 
divergent and transform.

• Vocabulary Words: 
convergent, divergent, 
transform, etc.

Skills:

• Describe what a plate 
boundary is 

• Enumerate and explain 
the diff erent types of 
plate boundaries 

• Locate the diff erent plate 
boundaries on Earth

Integrati on with Dramati c 
Arts

21st Century Skills: Develop 
strategies to address 
problems

(Thinking and Problems 
Solving Skills)

Persists unti l job is 
completed

(Employability Skills)

Diff erenti ated Acti vity 
(Readiness, Interest, and 
Learning Profi le): Learning 
Stati ons
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WHAT TO DO: 

 Create and layer three “rock units” using colored dough of di� erent 
colors. Draw and label your rock units indicating the oldest and 
youngest layers. Cut your rock units in half with your plastic knife so 
that you have two sections of “rock” each with three units. With the two 
halves together, slide them past each other in opposite directions as 
shown on the right. Describe in your own words what happens to the 
blocks. Before moving on to the next station, document your output. 
Finally, separate the di� erent colors of dough and place them back in 
the correct containers.

Questions for Analysis:

 How could this simple experiment be related to everyday life?

 In what speci� c areas would this type of plate movement be a 
concern?

Station 2: Convergent Boundary

 In this station, there should be three di� erent colors of clay (colored 
dough), to be used in representing rock units, and plastic knife. 

WHAT TO DO: 

 Create and layer three 
“rock units” using colored 
dough of various colors. 
Draw and label your rock 
units indicating the oldest 
and youngest layers. Cut 
your rock units in half with your plastic knife so that you have two 
sections of “rock” each with three units. Align the two sections of “rock” 
and push them together as indicated on the right. Before moving on to 
the next station, document your output. Finally, separate the di� erent 
colors of dough and place them back in the correct containers.

Questions for Analysis:

 How could this simple experiment be related to everyday life?

 In what speci� c areas would this type of plate movement be a 
concern?

Station 3: Convergent Boundary

 In this station, there should be a container with water, Styrofoam, 
string, and gram masses. At this station, the students will begin to 
investigate subduction at a convergent plate boundary.

WHAT TO DO:

 Place the two pieces of Styrofoam in the middle of the container. 
You will notice that the Styrofoam pieces are � oating. Why does 
Styrofoam � oat in the water? What do you think would happen if two 
pieces of Styrofoam with di� erent densities collided? 

 Use a string to tie a small gram mass of di� erent amounts to each of 
the Styrofoam pieces. Be sure to leave several inches of string that can 
be used for pulling the mass. 

Integrati on with 
Technology: “Learning 
Stati ons”
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 Place the two pieces back in the water to see if they will still � oat. 
If they are unable to � oat, tie smaller masses to the Styrofoam pieces. 
Using the strings, pull the two pieces of Styrofoam together so they 
collide. Describe what happens upon impact. What causes this to occur?

Questions for Analysis:

 What features could occur with this type of collision?

 What e� ect would these features have for human life and the 
environment?

Station 4: Convergent Boundary

 In this station, a computer with Internet access must be available.

WHAT TO DO:

 Using the computer, go to http://pubs.usgs.gov/gip/dynamic/
understanding.html. Scroll down to the section that is titled “Convergent 
Boundaries”. Answer these following questions or prompts in complete 
sentences.

Questions for Analysis:

 What are the three types of convergent boundaries?

 Compare and contrast the convergent boundaries.

 How does each of the convergent boundaries a� ect geology and 
the environment?

 If you had to live along a type of convergent boundary, which 
would you choose and why?

Station 5: Divergent Boundary

 In this station, a computer with Internet access must be available.

WHAT TO DO:

 Using the computer, go to http://www.seed.slb.com/en/scictr/
watch/living_planet/mountains.htm. Select and watch “Divergent 
Plate Movement”. Record your observations regarding the position 
of continents, ocean depth, and position of magma relative to time. 
Identify the cause of divergent plate movement. Next, go to http://
www.wwnorton.com/earth/egeo/animations/ch2.htm. Scroll down to 
section entitled Sea Floor Spreading and click on the “View Animation” 
icon on the right side of the screen.

 Answer these following questions or prompts in complete 
sentences.

Questions for Analysis:

 Why causes divergent plate movement?

 In what areas are the youngest rock units located? The oldest?

 What do you notice about the shape of the mid-ocean ridge in 
relation to the shape of continents?

 How might a scientist test this hypothesis of sea-� oor spreading?

Conclusion:

A. Ask the students to accomplish the third column of the KWL Chart 
by listing what they have learned about plate boundaries.

Summati ve Assessment

Integrati on with Arts: Snack 
Tectonics
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B. Homework assignment—Discuss what would the earth look like in 
the future. Create a picture (either a sketch or continent collage like 
the one created in class) of where the continents might be. Explain 
why you have pictured the Earth like that.

Snack Tectonics: To make the task more interesting, let students use 
edible ingredients when they make their collage.

Lesson 3: Processes and Landforms Along Plate 
Boundaries (3 Days)

Lesson Focus: Di� erent Landforms

Introduction:

Activating Prior Knowledge

 Have students perform the Inquiry Lab activity and let them discuss 
brie� y what they have gathered from the said activity.

Body:

A. Investigate Activity. Have the students do Investigate on the 
worktext where they will create a simple seismograph, demon-
strate the formation of tsunamis during earthquake, and explain 
the relationships between plate tectonics to the phenomenon ex-
perienced by human both in land and in water.

– Post Lab Activity: Think Pair Share. What triggers the occur-
rence of tsunamis?

B. Collaborative Learning. Have students discuss the e� ects of tsu-
namis. Have them watch a documentary downloaded from You-
tube which focuses on the tsunami disaster that hit India. Let them 
talk about their ideas on how they will react to the situation if the 
same happened to them.

C. Volcano Model Making. Even though they may have already tried 
their hand in making models of volcanoes, let them prepare vol-
cano eruption models and discuss with the elementary pupils what 
proper steps must be undertaken in the event of volcanic erup-
tions.

Conclusion:

Exit Pass. Have students answer these prompts:

• Identify the three main plate boundaries and describe the 
characteristics of each boundary.

• What type of boundary give rise to the formation of volcanoes?

• What boundary or boundaries are found in the middle of the 
Atlantic Ocean?

• Tell me one neat thing you have learned so far about plate 
boundaries.

KU:
• The structure of the 

earth shaped by plate 
tectonics, infl uences 
how organisms live, use 
resources, and develop 
into communiti es.

• Physical, chemical, and 
biological processes 
change land forms by 
altering the chemical 
and physical structure of 
rocks.

• Plate tectonic theory 
allows for predicti on of 
natural hazards and their 
impacts.

KQ:
• What are the types 

of plate boundaries 
and their associated 
landforms?

• What systems result in a 
change of landforms?

• What natural hazards 
are associated with 
plate boundaries and 
landforms?

Knowledge:
• Landforms are the 

natural features of the 
Earth’s surface such as 
the mountains, hills, 
plateaus, etc.

• Geologic processes 
are dynamic processes 
which are responsible 
for shaping the Earth’s 
landforms and surfaces. 
They are the products 
of a combinati on of 
constructi ve forces and 
destructi ve such as 
depositi on of sediments, 
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Lesson 4: Internal Structure of Earth (2 Days)

Lesson Focus: Layers of the Earth

Introduction:

A. Activating Prior Knowledge

1. Bring to class any unfamiliar spherical object and ask the stu-
dents how they can � nd out what’s inside. They may suggest 
cutting open the sphere or drilling into it; ask them what they 
will do if these options are not allowed. They may then suggest 
that using X-rays, they can peep inside the solid object. Ask 
them another what if question: What if there the sphere is mas-
sive and cannot be physically placed under an X-ray machine. 
For example, suppose the sphere is our planet, how will they 
know what is inside the Earth?

2. Pop Quiz. Have the class � ll in the required information re-
garding the Earth layers in the table below.

weathering, erosion and 
plate tectonics.

• Vocabulary Words: 
Aeolian landforms, 
Erosional landforms, 
Mountainous landforms, 
Glacial landforms, Fluvial 
landforms, Coastal 
Landforms, etc.

Skills:
• Outline the diff erent 

landforms along plate 
boundaries 

• Explain the process 
involved in land 
formati on 

• Link the processes and 
landforms to tectonic 
plates

21st Century Skills: 
Evaluates results (Thinking 
and Problem Solving Skills)
Integrati on with Arts: 
“Volcano Models

KU:

• To determine the 
internal structure of the 
Earth, scienti sts use the 
travel ti mes of seismic 
waves. The velocity 
of P or primary waves 
(one of the major sets 
of earthquake waves) 
changes based on the 
compositi on, phase 
(solid or liquid), and 
density of the medium 
through which they are 
traveling. 

• Heat rising and falling 
inside the mantle creates 
convecti on currents 
generated in the Earth’s 
core.

KQ:

• How do diff erences 
in temperature cause 
convecti on current?

• How is plate tectonics 
related to geological 
processes such as 
volcanic erupti ons and 
earthquakes? 
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Body:

A. Teacher Demonstration. Pose this question to the students: What 
do you know about the layers of the earth? After eliciting responses 
from them, conduct a short demonstration using an apple to ex-
plain how the fruit is like a model of the earth. Cut the apple in half 
and discuss each part of the apple and what its layer represents 
(Skin ~ crust; Meat/Flesh ~ mantle; Seed casing ~ outer core; Seed 
~ inner core.)

B. Group activity: Create a working model of the Earth’s interior us-
ing di� erent colors of clay (dough). 

C. Questioning: Lead the class into a discussion on how the structure 
of the earth’s interior is related to the plate tectonic theory. Call one 
of the students and ask him/her to close his/her eyes and imagine 
standing on pieces of plywood that are lying in a muddy � eld. Ask 
the students to predict what would happen if he/she tried to walk 
across the pieces of wood. 

 Possible answers: He or she would slip and bump into the pieces 
next to them; as he/she move to the next piece the other piece will 
be pushed away; etc. 

Ask students: What is the Earth’s crust? (The outer most layer of 
rock that surrounds earth). Is the crust a single solid piece? (No, It is 
made up of moving plates). 

D. Short Review. Have the students recall their prior knowledge of 
the earth’s crust and mantle by dividing them into small groups. 
Give each group their respective eggs and have them relate the 
earth’s composition to the materials that make up the egg. For ex-
ample, (1) how the earth’s crust is like an egg shell, very thin and 
brittle; (2) how the egg when gently cracked relate to the earth’s 
plates; (3) how some of the cracked pieces overlapped with other 
pieces while in other places there are spaces where pieces have 
pulled apart, etc. 

 Tell the students to use a marker and carefully outline the edges of 
the cracked pieces. Have them carefully move one of the broken 
pieces along the egg. Have the students discuss with each other 
what is happening to the other pieces as one moves slowly across 
the mantle (white of the egg). 

 Ask them: How do you think giant moving plates change Earth’s 
surface? (They can create mountains, volcanoes, earthquakes.) 

 Call for a volunteer to explain that the cracked pieces are the sec-
tions of the crust referred to as plates.

Knowledge:

• The Earth is composed 
of several layers: crust, 
mantle and the core. 

• Temperature gradually 
increases with depth in 
our planet’s interior. 

• Heat coming from 
the core produces 
convecti on current 
which then exhibits 
a Dynamo eff ect that 
produces the Earth’s 
magneti c fi eld.

• Vocabulary Words: 
lithosphere, convecti ng 
mantle, metallic core, 
lithospheric plates, 
asthenosphere, 
rock cycle, interior 
compositi ons, 
conti nental crust, 
oceanic crust, magneti c 
fi eld, dynamic, physical 
state depth, etc.

Skills:

• Gain conceptual 
understanding of the 
internal structure and 
processes of the Earth 

• Illustrate the 
compositi on of the Earth 
using various materials 

• Prove that the Earth is 
composed of diff erent 
layers using other 
geological events 

Formati ve Assessment

Integrati on with Arts & 
Language:

“Egg as the Earth Model”
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Conclusion:

Evaluation. Have the class � ll in the required information regarding 
the Earth layers in the table below.

Earth Layers Temperature Thickness Composition
Crust 930 ° F (1) (2)

Mantle (3) 1800 miles (4)

Outer Core (5) (6) Liquid nickel and iron

Inner Core 12,600 ° F (7) (8)

Answer Key: (1) 5-25 miles, (2) Basalt and granite, (3) 4,000 ° F, (4) Molten 
silicon, oxygen, magnesium, and iron, (5) 9,000 ° F, (6) 1400 miles, (7) 800 
miles, and (8) Solid nickel and iron.

Lesson 5: Mechanism of Plate Tectonics (3 days)

Lesson Focus: Mantle Convection Theory, Slab Pull Theory

Introduction:

Activating Prior Knowledge

Tell students to write at least two paragraphs discussing how 
heat transfer applies to the mechanism of plate tectonics. 

Body:

Picture Analysis. Show the class this image from Earth Science 
Australia – website:

 http://earthsci.org/processes/geopro/introgeo/introgeo.html. 
Give the students a few minutes then tell them that to comment 
on this statement: Plate Tectonics is happening because the Earth 
is trying to cool o� .

Summati ve Assessment

 Let the students explain and relate their ideas to the picture above. 
Then, after hearing their ideas, give them a short lecture on how plate 
tectonics occur.

 As shown above, the earth is still hot from its formation, and also 
radioactive heating is happening in the mantle. The heat escapes 
through convection in the mantle: cold mantle (which is denser) sinks 
and warm mantle (which is less dense) rises where to the surface where 
it can cool o� . The marked arrows show the convection cells, even 
though the plates are not only moved by convection. Slab Pull refers to 
the edge of a subducting plate being heavy (dense) and actually pulling 
the rest of the plate along. Ridge push similarly refers to a potential 
(minor) force at the spreading centers.

KU:

• Mantle convecti on cells 
occur due to diff erences 
in temperature within 
the mantle.  Slab push 
is a force thought to 
occur at spreading 
centers, which occur at 
areas where hot mantle 
material rises.  Slab 
pull is a force thought 
to occur at subducti on 
zones.  As the dense 
plate sinks, gravity 
serves to pull the plate 
down and reinforce the 
directi on of movement 
of the plate.

KQ:

• How was the earth 
formed due to Mantle 
Convecti on and Slab Pull 
Theories?

Knowledge:

• Convecti ve fl ow in 
the mantle is thought 
to consist of buoyant 
plumes of hot rock 
and downward fl ow 
of cool, dense slabs 
of lithosphere. This 
thermally generated 
convecti ve fl ow is the 
driving force that propels 
lithospheric plates across 
the globe.
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Conclusion:

Show the Word Splash Pre-Assessment. Have them check their 
own work. Let them add more sentences using the given words in the 
box.

• Vocabulary Words: 
Mantle Convecti on 
Theory, Slab Pull Theory

Skills:

• Evaluate the diff erent 
theories explaining the 
possible cause of plate 
tectonics

• Demonstrate convecti on 
current

• Understand the 
importance of plate 
tectonics to the survival 
of the Earth and its 
inhabitants.

Integrati on with 
Technology:

 “Picture Analysis”
Lesson 6: Evidences of Plate Movement (4 days)

Lesson Focus: Paleontologic Evidences, Evidence from glaciation, 
structure and rock type, and paleoclimates

Introduction

 Activating Prior Knowledge

Have the students brainstorm to discuss evidence and support 
for the theory of Plate Tectonics. When they are ready, ask them to 
identify a list of the evidence scientists have compiled in 

support of the plate tectonics theory. 

Possible answers: (1) fossils and rock types along the eastern 
coast of South America matched those on the western coast of 
Africa, (2) same fossils found in South America, Africa, India,

Antarctica and Australia, (3) chain of Appalachian Mountains in 
North America continued as the

Caledonian Mountains in northern Europe, (4) Parallel Magnetic 
Bands in Atlantic Ridge, (5) In 1912, Wegener proposes idea of 
continental drift, (6) In 1930, Holmes suggests convection explains 
continental drift theory, (7) The discovery of the Great Global Rift in 
1953, and (8) Hess proposes sea-� oor spreading in 1960.

Body

A. Puzzle Making. After downloading and printing the Pangaea 
puzzle at http://secsciencecohort2013.org/ kathleenje� ery/
� les/2012/04/PangeaFossilClues.pdf, the teacher will distribute the 
copies to students who will work with their partner in piecing to-
gether the puzzle pieces using the dinosaur fossil clues.  To monitor 
the students’ progress, the students will be asked these questions:

– What clues did you use/are you using to put the continents to-
gether?

– How did Alfred Wegner put the continents together using 
clues?  Did he � nd patterns or match anything?

KU:

• Plate tectonics is 
the culminati on of 
diff erent theories that, 
by themselves, were 
incorrect or incomplete.  
The fi rst of these 
theories, Conti nental 
Drift , was proposed in 
1915 by Alfred Wegener, 
an astronomer and 
meteorologist from 
Germany.  The second of 
these theories, Sea Floor 
Spreading, was proposed 
in 1962 by Harry Hess, 
a geology professor at 
Princeton.

KQ:

• What evidence are 
there concerning plate 
movements in the past 
as well as in the future? 

• At your age, what can 
you contribute to lessen 
the impacts of natural 
disasters?

Knowledge:

• The Pangaea is a 
single giant landmass 
that was broken into 
several .conti nents 
due to plate tectonics. 



14

– Show me how you pieced together the puzzle.  Are your fossil 
clues matching?

– The pieces � t, but the dinosaur and plant fossils on these two 
continents are not matching.  How could you make them 
match?

B. Class Discussion. Ask for volunteers who will show how they ar-
ranged the continents and explain the reason for their arrange-
ment. Here, the teacher should note how the students used the 
dinosaur and grass clues in the explanations of the students. Also, 
elicit similar or opposing ideas from the rest of the class in order to 
check if the exercise has deepened the students understanding of 
the evidence of plate tectonics.

C. Flip Book Making. Give each student a Pangaea � ip book work-
sheet (available at http://secsciencecohort2013.org/kathleenjef-
fery/� les/2012/04/PangaeaFlipbook.pdf.) Tell the class to color 
each continent with a di� erent color across every frame, with each 
frame showing the probable position of the continents at some 
number of millions of years ago. Instruct them to determine the 
order of the frames, starting at Pangaea and ending at the present 
day, based on the positions of the continents in each frame. When 
they have the pages in chronological order, they must bind the 
pages together to create a � ip book.  As they create the � ipbook, 
evaluate the students’ understanding of continental drift and how 
the Earth’s surface has changed by asking them these questions:

– What is Pangaea?  

– If the continents started as the supercontinent Pangaea, how 
do you think they must have moved to become spread out like 
they are today?

– Why did you decide to put the frames in that order?

– How does your � ip book show continental drift?

– What do you think caused the continents to move?

D. Demonstration. The teacher will explain sea� oor spreading us-
ing a small demonstration. The teacher may focus in the following 
ideas:

– Magma from inside the Earth’s crust rises up through cracks in 
the ocean � oor (four strips of paper spread out from a center 
point).

– The metal in the magma aligns with the Earth’s magnetic pole 
(draw colored arrows going the same direction on the four 
strips of paper).

– After thousands of years later, more magma rises up from in-
side the Earth and creates new crust on the sea� oor, again the 
metal aligns with Earth’s magnetic � eld (show how this pushes 
the other � oor out – it spreads – and draw in arrows).

– Then, the magnetic pole of the Earth changes, so when the 
magma rises up again, the metal changes how it aligns (draw 
colored arrows going the opposite way on the strips).

Several evidences were 
presented to support 
these theory such as 
the appearance and 
structure of conti nental 
coastlines, fossil and coal 
distributi on, glaciati ons 
and paleomagneti sm.

• Vocabulary Words: 
paleontologic, 
glaciati ons, structure 
and rock type evidence, 
paleoclimates, pangea, 
etc. 

Skills:

• Compile the diff erent 
evidences of plate 
movements 

• Conform or contradict 
the diff erent evidences 
of plate movements

Integrati on with 
Technology:

“Puzzle Making” and “Flip 
Book Making”

21st Century Skills: Uses 
language accurately 
(Language Skills)
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Conclusion

A. Show the Word Splash Pre-Assessment. Have them check their 
own work. Let them add more sentences using the given words in 
the box.

B. KPUP Summative Test (Unit 1). Have students answer a short as-
sessment in preparation for the teacher-prepared summative test 
that covers the topics discussed in this quarter.

KPUP SUMMATIVE ASSESSMENT

A. Check Your Knowledge

Complete the following sentences by supplying the blanks with 
the correct terms.

1.  Lithospheric plates � oat on top of the ______________.

2. The Earth’s ________ has reversed itself many time since the 
beginning of time.

3. When tectonic plates collide resulting to the sinking of one 
plate below the other, __________ occurs. 

4. The Earth has formed about _______ years ago.

5. ____________________ is a technique of inverting seismologi-
cal data to retrieve a three-dimensional image of the anoma-
lies in seismic wave velocity within the media they cross. 

B. Process What You Know

Answer the following questions:

1. To what degree do plate tectonics a� ect life on Earth?

2. Using a world map, identify and label the types of plate bound-
aries on Earth.

C. Check Your Understanding

1. Write short summary describing what you have learned about 
how plate movements and their interactions at plate bound-
aries a� ect and change the arrangements of continents and 
ocean basins on the Earth. 

2. Gather data about the possible e� ects of the San Andreas Fault 
to Western California. With the researched information, is it 
possible that the said state will drop into the ocean because of 
the movement along the fault?

D. Apply What You Have Learned

1. Make a pamphlet /brochure/poster that will create awareness 
on the Dos and Don’ts before, during and after an earthquake. 
Students are also encouraged to demonstrate and brie� y 
explain the reasons and importance of the guidelines they 
included in their materials.

Summati ve Assessment



16

DIFFERENTIATED SUMMATIVE ASSESSMENT TASK

Goal The goal is to launch a campaign that is focused on creating 
awareness and preparedness during geological events.

Role You can either be a: 
a. fi lm maker

b. web designer

c. visual artist

Audience Audience for this activity shall be composed of the high school 
students particularly those enrolled under Environmental 
Science and History classes

Situation In 2013, a total of 1,193 earthquakes with a magnitude ranging 
from 5-9.9 were recorded in the world history. The quake in 
Bohol which occurred last October 15 ranked 2nd place in 
terms of death toll. Some analysts state that one factor that 
contributes to the number of fatalities during natural calamities 
is the lack of knowledge on disaster preparedness among 
Filipinos.
To address this concern, your school will be holding a one-day 
art festival to demonstrate understanding of plate tectonics 
at the same time, ensure disaster preparedness during 
earthquakes, tsunamis and volcanic eruptions.

Product/ 
Performance

Your task is to gather materials (photographs, video clips) and 
information about major geological events which occurred in 
2013. It is a must that you include in your material the 
steps to be undertaken to ensure preparedness during the 
said calamities. 
You may create any of these products:
Product 1: A short teledrama that re-enacts the darkest hours 
of the Filipinos during the earthquake in Bohol. Historical 
structures damaged by the event should be enumerated and 
presented. 
 Product 2: A powerpoint presentation about Japan’s journey 
after it was hit by a tsunami. The location of Japan and the 
frequency of earthquakes in its boundaries should be given 
importance during the fi lm making. 
Product 3: A visual presentation (photos essay, paintings, etc) 
depicting the impacts of volcanic eruption in a province or 
country of your choice. 

Standards Your product/performance will be evaluated based on criteria:
Concept/Script/Storyboard/Content/Organization/Quality/
Teamwork/Timeliness
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Rubric for Plate Tectonics

CRITERIA
DESCRIPTION

Score4 3 2 1

Concept Displays a 
clear picture 
of what the 
students 
are trying to 
achieve. 
It is centered 
around a 
concept that 
shows highly 
developed 
aware-
ness and 
prepared-
ness during 
geological 
events.
Adequate 
description 
of what they 
are trying 
to do and 
generally 
how his/her 
work will 
contribute 
to the fi nal 
project.

Has a fairly 
clear picture 
of what they 
are trying 
to achieve. 
It is closely 
related to 
the concept 
and shows 
developed 
aware-
ness and 
prepared-
ness during 
geological 
events.
Can de-
scribe what 
they are 
trying to do 
overall but 
has trouble 
describing 
how his/her 
work will 
contribute 
to the fi nal 
project.

Has brain-
stormed 
their 
concept, 
but no clear 
focus has 
emerged. 
Goals/fi nal 
product 
not clearly 
defi ned.

Little effort 
has been 
spent on 
brainstorm-
ing and 
refi ning a 
concept. 
Unclear on 
the goals 
and how 
the project 
objective 
will be met.

Script/ Sto-
ryboard

The sto-
ryboard 
illustrates a 
presentation 
that is easy 
to compre-
hend. All 
elements 
are clearly 
written, 
labeled or 
drawn with 
no mistakes 
on grammar 
and spell-
ings.
Presentation 
is structured 
with thumb-
nail, notes 
of proposed 
transition, 
special 
effects, 
sound and 
title tracks 
include: text, 
color, place-
ment, graph-
ics, etc. 

The story-
board
is easy to 
read and 
most ele-
ments are 
clearly writ-
ten, labeled 
or drawn 
with little 
mistakes on 
grammar 
and spell-
ings. 
Presen-
tation 
includes 
thumbnail 
sketches of 
each video 
scene and 
includes 
text for 
each seg-
ment of the 
presenta-
tion, de-
scriptions of 
background 
audio for 
each scene, 
and notes 
about 
proposed 
shots and 
dialogue.

The sto-
ryboard is 
hard to read 
with incom-
prehensible 
labels and 
drawings. 
Grammar 
and spell-
ings are 
generally 
incorrect. 
The 
thumbnail 
sketches 
on the 
storyboard 
are not 
in logical 
sequence 
and do not 
provide 
complete 
descriptions 
of the video 
scenes, 
audio back-
ground, 
or notes 
about the 
dialogue.

There is no 
evidence 
of a story-
board or 
script.
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Content/ 
Organiza-
tion

The content 
includes 
a clear 
statement of 
purpose or 
theme and 
is creative, 
compelling 
and clearly 
written. 
A rich variety 
of supporting 
information 
in the video 
contributes 
to the under-
standing of 
the project’s 
main idea. 
Events and 
messages 
are pre-
sented in a 
logical order. 
Includes 
properly cit-
ed sources.

Information 
is pre-
sented as a 
connected 
theme with 
accurate, 
current 
supporting 
informa-
tion that 
contributes 
to under-
standing 
the project’s 
main idea. 
Details are 
logical and 
persuasive 
information 
is effectively 
used. 
The content 
includes a 
clear point 
of view with 
a progres-
sion of 
ideas and 
supporting 
information. 
Includes 
prop-
erly cited 
sources.

The content 
does not 
present 
a clearly 
stated 
theme, is 
vague, and 
some of the 
supporting 
information 
does not 
seem to fi t 
the main 
idea or ap-
pears as a 
disconnect-
ed series of 
scenes with 
no unifying 
main idea. 
Includes 
few cita-
tions and 
few facts.

Content 
lacks a 
central 
theme, 
clear point 
of view 
and logical 
sequence 
of informa-
tion. 
Much of 
the sup-
porting 
information 
is irrel-
evant to 
the overall 
message. 
The viewer 
is unsure 
what the 
message 
is because 
there 
is little 
persuasive 
informa-
tion and 
only one or 
two facts 
about the 
topic are 
articulated. 
Information 
is incor-
rect, out 
of date, or 
incom-
plete. No 
citations 
included.

Quality Movie was 
completed 
and had all 
required ele-
ments. The 
video was 
well edited 
and transits 
smoothly 
from scene 
to scene 
with proper 
use of tran-
sitions. 
Audio and 
other en-
hancements 
were well 
used.

Movie was 
completed 
and con-
tained all 
required 
items. 
Editing was 
not done 
as well as it 
should have 
been. Some 
poor shots 
remain. 
Movie is still 
somewhat 
choppy. 
Audio 
and other 
enhance-
ments were 
utilized, 
but not for 
maximum 
effect.

Movie was 
made, but 
had very 
little if any 
editing. 
Many poor 
shots re-
main. Video 
was very 
fragmented 
and choppy 
with little to 
no audio 
reinforce-
ment.

There was 
no movie, 
or tape 
was totally 
unedited 
with no 
transitions 
or audio 
support of 
any kind.
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Teamwork Students 
met and 
had regular 
discussions. 
All students 
on the team 
contrib-
uted to the 
discussion 
and were 
part of the 
fi nal project. 
Team mem-
bers showed 
respect with 
each other. 
No adult 
supervision 
is required.

Students 
met and 
had regular 
discussions 
Most of the 
students on 
the team 
contrib-
uted to the 
discussion 
and were 
part of the 
fi nal project. 
Team mem-
bers mostly 
showed 
respect with 
each other. 
A little adult 
supervision 
is required.

Only a cou-
ple of team 
meetings 
were held. 
Most of the 
students on 
the team 
contributed 
at some 
level, but 
a major-
ity of the 
work was 
done by 
one or two. 
Several 
confl icts 
arose that 
required 
adult super-
vision. 

Meetings 
were not 
held and/
or some of 
the team 
members 
did not 
contribute 
at all to the 
project. 
Low levels 
of respect 
were evi-
dent within 
the team. A 
consider-
able adult 
interven-
tion is 
required 
to settle 
issues 
among 
team mem-
bers. 

Timeliness All project 
deadlines 
were met.

Most project 
deadlines 
were met. 
Those that 
were late 
did not have 
signifi cant 
impact on 
the fi nished 
project.

Many 
project 
deadlines 
were not 
met, result-
ing in some 
impact on 
the fi nished 
project.

Deadlines 
were 
regularly 
missed, 
having a 
signifi cant 
impact on 
the fi nal 
project.

TOTAL SCORE: _____________/___
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