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INTRODUCTION

Over the years, much has been written about the successes and failures of students in
schools. There is no end to the solutions offered, particularly for those students who are
struggling with academics. There have been efforts to bring local cultures into the class-
room, thus providing the students with familiar points of departure for learning. However,
most often such instruction has been limited to segregated activities such as arts and
crafts or Native dancing rather than integrating Native culture into the overall learning
process. Two core cultural values, Haa Aani, the reference for and usage of the land,
and Haa Shagdon, the tying of the present with the past and future, are known by both
students and parents, and can be included in a curriculum that simultaneously provides
a basis for self-identity and cultural pride, within the educational setting. This will provide
a valuable foundation for improved academic achievement.

While the inclusion of Native concepts, values, and traditions into a curriculum provides a
valuable foundation for self-identity and cultural pride, it may not, on its own, fully address
improved academic achievement.

This program is designed to meet the academic realities, faced by high school students
every day, using a developmental process that integrates culture with skills development.
The values of Haa Aani and Haa Shagoon are reinforced through the various activities in
the program.

During science lessons, the students are exposed to new information and to key vocabu-
lary that represent that information. While the students may acquire, through various
processes, the scientific information, the vocabulary is often left at an exposure level and
not internalized by them. Over time, this leads to language-delay that impacts negatively
on a student’s on-going academic achievement.

Due to language delay, many Native Alaskan high school students struggle with texts that
are beyond their comprehension levels and writing assignments that call for language
they do not have.

To this end, in this resource program, each key vocabulary word in science is viewed
as a concept. The words are introduced concretely, using place-based information and
contexts. Whenever possible, the concepts are viewed through the Native heritage cul-
tural perspectives, thus reinforcing the value of Haa Shagdon and Haa Aani. Using this
approach, the students have the opportunity to acquire new information in manageable
chunks; the sum total of which, represent the body of information to be learned in the
science program.



When the key vocabulary/concepts have been introduced, the students are then taken
through a sequence of listening, speaking, reading, and writing activities, designed to
instill the vocabulary into their long term memories.

Finally, at the end of each unit, the students will participate in enrichment activities based
on recognized and research-based best practices. By this time, the science information
and vocabulary will be familiar, adding to the students’ feelings of confidence and suc-
cess. These activities will include place-based and heritage culture perspectives of the
information learned.

The Integration of Place-Based,
Culturally Responsive Science
Content and Language Development

Introduction of
Key Science Vocabulary

Science, Vocabulary
Development

Listening, speaking, reading & writing

Reinforcement Activities



The Developmental Language Process

The Developmental Language Process is designed to instill language into long term
memory. The origin of the Process is rooted in the struggles faced by language-delayed
students, particularly when they first enter school.

The Process takes the students/children through developmental steps that reflect the
natural acquisition of language in the home and community. Initially, once key language
items have been introduced concretely to the students, the vocabulary are used in the
first of the language skills, Basic Listening. This stage in the process represents input
and is a critical venue for language acquisition and retention. A baby hears many dif-
ferent things in the home, gradually the baby begins to listen to what he/she hears. As
a result of the input provided through Basic Listening, the baby tries to repeat some of
the language heard — this is represented by the second phase of the Process, Basic
Speaking - the oral output stage of language acquisition.

As more language goes into a child’s long-term memory, he/she begins to understand
simple commands and phrases. This is a higher level of listening represented by the
stage, Listening Comprehension. With the increase in vocabulary and sentence devel-
opment, the child begins to explore the use of language through the next stage in

the Process, Creative Speaking. All of these steps in the Process reflect the natural
sequence of language development.

The listening and speaking skill areas represent true language skills; most cultures,
including Alaska Native cultures, never went beyond them to develop written forms. Oral
traditions are inherent in the listening and speaking skills.

However, English does have abstract forms of language in reading and writing. Many
Native children entering kindergarten come from homes where language is used differ-
ently than in classic Western homes. This is not a value judgment of child rearing prac-
tices but a definite cross-cultural reality. Therefore, it is critical that the Native child be
introduced to the concepts of reading and writing before ever dealing with them as skills
areas. It is vital for the children to understand that reading and writing are talk in print.

The Developmental Language Process integrates the real language skills of listening
and speaking with the related skills of reading and writing. At this stage in the Process,
the students are introduced to the printed words for the first time. These abstract repre-
sentations are now familiar, through the listening and speaking activities, and the rela-
tionship is formed between the words and language, beginning with Basic Reading.

As more language goes into the children’s long-term memories, they begin to compre-
hend more of what they read, in Reading Comprehension.



Many Alaskan school attics are filled with reading programs that didn’t work — in reality,
any of the programs would have worked had they been implemented through a lan-
guage development process. For many Native children, the printed word creates angst,
particularly if they are struggling with the reading process. Often, children are asked to
read language they have never heard.

Next in the Process is Basic Writing, where the students are asked to write the key
words. Finally, the most difficult of all the language skills, Creative Writing, asks the
students to write sentences of their own, using the key words and language from
their long-term memories. This high level skill area calls upon the students to not only
retrieve language, but to put the words in their correct order within the sentences, to
spell the words correctly and to sequence their thoughts in the narrative.

A student’s ability to comprehend well in listening and reading, and to be creatively
expressive in speaking and writing, is dependent upon how much language he/she has
in long-term memory.

The Developmental Language Process is represented in this chart:

( The Developmental Language Process
Vocabulary : | Basic Basic Basic Reading | ([ g | Basic Writing -
EI Listening E] Speaking @ - m
Whole Group Whole Group Sight Recognition Exiax:
Whole Group sion
Indicvdual
Astivities Iredividual Indizidual
Decoding &

As much as possible, use concrete Encoding
materials to introduce the new words to
the students. Match the materials with
the vocabulary pictures.

E’ Listening E‘ Creative Reading EI Creative

Comprehension Speaking Comprehension Writing
Whiole Group

Individual

It should be understood that these materials are not a curriculum - rather, they are
resource materials designed to encourage academic achievement through intensive lan-
guage development in the content areas.

These resource materials are culturally responsive in that they utilize teaching and
learning styles effective with Native students. As the students progress through the
steps of the Process, they move from a concrete introduction of the key vocabulary, to
a symbolic representation of the vocabulary, and finally, to their abstract forms - reading
and writing. This provides a format for the students to develop language and skills that
ultimately lead to improved academic performance.



Alaska Gontent Standards for Science

A. Science as Inquiry and Process
A student should understand and be able to apply the processes and applications of scientific
inquiry. A student who meets the content standard should:

1. develop an understanding of the processes of science used to investigate problems,

design and conduct repeatable scientific investigations, and defend scientific argu-
ments;

2. develop an understanding that the processes of science require integrity, logical rea-
soning, skepticism, openness, communication, and peer review; and

3. develop an understanding that culture, local knowledge, history, and interaction with
the environment contribute to the development of scientific knowledge, and local appli-
cations provide opportunity for understanding scientific concepts and global issues.

B. Concepts of Physical Science
A student should understand and be able to apply the concepts, models, theories, universal
principals, and facts that explain the physical world. A student who meets the content standard
should:
1. develop an understanding of the characteristic properties of matter and the relationship
of these properties to their structure and behavior;

2. develop an understanding that energy appears in different forms, can be transformed
from one form to another, can be transferred or moved from one place or system to
another, may be unavailable for use, and is ultimately conserved,;

3. develop an understanding of the interactions between matter and energy, including
physical, chemical, and nuclear changes, and the effects of these interactions on phys-
ical systems; and

4. develop an understanding of motions, forces, their characteristics and relationships,
and natural forces and their effects.

C. Concepts of Life Science
A student should understand and be able to apply the concepts, models, theories, facts, evi-

dence, systems, and processes of life science. A student who meets the content standard
should:

1. develop an understanding of how science explains changes in life forms over time,
including genetics, heredity, the process of natural selection, and biological evolution;

2. develop an understanding of the structure, function, behavior, development, life cycles,
and diversity of living organisms; and

3. develop an understanding that all organisms are linked to each other and their physical
environments through the transfer and transformation of matter and energy.



D. Concepts of Earth Science

A student should understand and be able to apply the concepts, processes, theories, models,
evidence, and systems of earth and space sciences. A student who meets the content standard
should:

1. develop an understanding of Earth’s geochemical cycles;

2. develop an understanding of the origins, ongoing processes, and forces that shape the
structure, composition, and physical history of the Earth;

3. develop an understanding of the cyclical changes controlled by energy from the sun and by
Earth’s position and motion in our solar system; and

4. develop an understanding of the theories regarding the origin and evolution of the uni-
verse.

E. Science and Technology
A student should understand the relationships among science, technology, and society. A student
who meets the content standard should:
1. develop an understanding of how scientific knowledge and technology are used in making
decisions about issues, innovations, and responses to problems and everyday events;

2. develop an understanding that solving problems involves different ways of thinking, per-
spectives, and curiosity that lead to the exploration of multiple paths that are analyzed
using scientific, technological, and social merits; and

3. develop an understanding of how scientific discoveries and technological innovations affect
and are affected by our lives and cultures.

F. Cultural, Social, Personal Perspectives and Sciences
A student should understand the dynamic relationships among scientific, cultural, social, and per-
sonal perspectives. A student who meets the content standard should:
1. develop an understanding of the interrelationships among individuals, cultures, societies,
science, and technology;

2. develop an understanding that some individuals, cultures, and societies use other beliefs
and methods in addition to scientific methods to describe and understand the world; and

3. develop an understanding of the importance of recording and validating cultural knowl-
edge.

G. History and Nature of Science
A student should understand the history and nature of science. A student who meets the content
standard should:
1. develop an understanding that historical perspectives of scientific explanations demon-
strate that scientific knowledge changes over time, building on prior knowledge;

2. develop an understanding that the advancement of scientific knowledge embraces inno-
vation and requires empirical evidence, repeatable investigations, logical arguments, and
critical review in striving for the best possible explanations of the natural world;

3. develop an understanding that scientific knowledge is ongoing and subject to change
as new evidence becomes available through experimental and/or observational
confirmation(s); and

4. develop an understanding that advancements in science depend on curiosity, creativity,
imagination, and a broad knowledge base.

http://www.educ.state.ak.us/ContentStandards/Science.html
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Culturally Responsive & Place-bhased Perspective

Introduction of Science Vocabulary

Rock Cycle
PLACE-BASED PERSPECTIVE

Show a picture of the rock cycle. Discuss
with students that there are no new rocks
today than there were when the Earth was
formed. There are just old rocks that have
been changed into different forms: sedimen-
tary, igneous, and metamorphic.

Show the students the picture from this unit for
this key word. Have them determine how the
picture relates to the word.

\_ J

Integrating
PLACE-BASED PERSPECTIVE

Show the students a piece of marble or
granite and discuss how there are different
types of crystals integrated into the rock.

Show the students the picture from this unit
for this key word. Have them determine how
the picture relates to the word.

Biogeochemical
PLACE-BASED PERSPECTIVE

Using a R.I.P. tombstone as a symbol,
discuss with students how life is a biogeo-
chemical process. Like the saying goesfrom
dust to dust.

Show the students the picture from this unit for
this key word. Have them determine how the
picture relates to the word.

15

HERITAGE CULTURAL PERSPECTIVE

Evidence of rock cycles can be found along
the beaches of Southeast Alaska in the form
of composite rocks.

HERITAGE CULTURAL PERSPECTIVE

| r
\

Southeast Alaska has metamorphic rocks
which are formed by the integration of dif-
ferent rocks.




Culturally Responsive & Place-hased Perspective

Erosion

PLACE-BASED PERSPECTIVE

Show the students a picture of a moun-
tain and discuss the power of erosion that
breaks down huge rocks through freeze/
thaw, water, and wind erosion.

Show the students the picture from this unit
for this key word. Have them determine how
the picture relates to the word.

Phenomena

PLACE-BASED PERSPECTIVE

Show the students pictures of a sun dog
and pictures of the “rings” that form around
the moon. Discuss these phenomena and
the unique circumstances in which they are
created.

Show the students the picture from this unit
for this key word. Have them determine how
the picture relates to the word.

Nebula

PLACE-BASED PERSPECTIVE

Show a picture of a nebula and discuss the
theories supporting their functions in the
universe.

Show the students the picture from this unit
for this key word. Have them determine how
the picture relates to the word.

16

Introduction of Science Vocabulary

HERITAGE CULTURAL PERSPECTIVE

Southeast Alaska has many good examples
of the impact of erosion created by glacial
and water action.

HERITAGE CULTURAL PERSPECTIVE

| r
\

There are different natural phenomena in
Southeast Alaska, including the spectacular
northern lights, sun dogs, rainbows, and
moon rings.




Coriolis Effect

PLACE-BASED PERSPECTIVE

Discuss with the students the fact that hur-
ricanes occur in part because the Earth is
spinning on a rotational axis. This factor is
called the Coriolis effect. The Coriolis effect
prompts currents and winds to flow to the
right in the northern hemisphere and to the
left in the southern hemisphere. The Coriolis
effect does not affect the direction that water
flushes, as some falsely claim.

Aurora

PLACE-BASED PERSPECTIVE

Ask the students if they recall any occur-
rences with radio static or poor cell phone
service, even when the weather was good.
Discuss how the same conditions that cause
the aurora can cause interference in com-
munication equipment.

Show the students the picture from this unit
for this key word. Have them determine how
the picture relates to the word.

17

Culturally Responsive & Place-based Perspective
Introduction of Science Vocabulary

HERITAGE CULTURAL PERSPECTIVE

The aurora can be seen in Southeast Alaska
at different times of the year.
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Language & Skills Development

LISTENING

Use the activity pages
from the Student
Support Materials.

SPEAKING

READING

Use the activity pages
from the Student
Support Materials.

WRITING

Use the activity pages
from the Student
Support Materials.

) 2 4 ) 4 4

Nod and Clap

Mount the vocabulary illustrations on the chalkboard. Point to one of the
illustrations and say its name. The students should nod their heads to indicate
that you said the correct vocabulary word for the illustration. However, when
you point to an illustration and say an incorrect name for it, the students should
clap their hands ONCE. Repeat this process until all of the vocabulary illustra-
tions have been used a number of times in this way.

Calendar Bingo

Before the activity begins, prepare a page that contains a calendar page (com-
plete with days and dates). Provide each student with a copy of the calendar
page. Also, provide each student with 10 small markers. Each student should
place the markers on different dates on his/her calendar page. Mount the vocab-
ulary illustrations on the chalkboard. Call a student’s name and say a date in the
month. If a marker is not on the date you named, he/she should say a complete
sentence about a vocabulary illustration you point to. However, if a marker is on
the date you called, he/she may “pass” to the next player. Repeat this process
until all students have participated. You may wish to provide each student with
more than one marker for this activity.

Who’s Next?

Provide each student with a blank flashcard. Each student should write his/her
name on the blank flashcard. When the students’ name cards are ready, collect
them and mix them together. Redistribute the name cards to the students (so that
each student has a name card from another student). Mount the sight words on
the chalkboard. Show a clozure sentence and call a student's name. That stu-
dent should then read the name on the name card he/she has. It is that student
who must read the clozure sentence and then point to the sight word that best
completes it. Repeat this process until all of the students have responded. The
exciting aspect of this activity is that a student never knows when his/her name
will be called.

Sentence Build

Group the students into two teams. Give each team a long strip of writing paper
and a felt pen. When you say “Go,” the first player in each team must write the
first word of a sentence (any word), for example, “The.” The second player must
add another word, for example, “dog.” The players should continue in this way
until a complete sentence has been created, word by word. Repeat.

— 21
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STUDENT SUPPORT MATERIALS

Listening
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Say these words to the students - they write the numbers of the

words under the pictures.
1. rock cycle, 2. integrating, 3. biogeochemical, 4. erosion, 5. phenomena, 6. Coriolis effect,
7. aurora, 8. nebula




True Or False?

Read the following sentences to the students. The students should write “true” or “false” for
each of the sentences.

1) Rock Cycle
a) Subduction results in material returning to the mantle in the rock cycle.
2) Integrating
a) Loose rock on a mountain slope is integrated.
3) Biogeochemical
a) A number of biogeochemical cycles have been influenced by humans because of
our mining practices.
4) Erosion
a) Diamonds are formed by erosion of other minerals.
5) Phenomenon
a) One phenomena of outer space is that it is warm.
6) Coriolis effect
a) Wind and surface ocean currents are influenced by the Coriolis effect.
7) Aurora
a) Auroras are most often seen in polar latitudes.
8) Nebula
a) Sometimes, the captain of the Enterprise in the television series Star Trek used the
dust present in a nebula to hide from the Romulans.
ANSWERS

14, 2.1,3.1,4.1,5.1,6.t, 7.t 8.t
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Word Find
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Sight Words Activity Page

Have the students highlight or circle the words for the pictures.

rock cycle | rock cycle
integrating /’“\ "'“‘s\ integrating
biogeochemical f" \“\\ “\ biogeochemical
. i / ! .
erosion h / h \\ erosion
phenomena T | V |~ phenomena
,Q‘ Coriolis-effect "x\ ,/fi‘*’f Coriolis-effect
aurora aurora
nebula nebula
rock cycle —_— rock cycle
integrating integrating
biogeochemical | biogeochemical
erosion erosion
phenomena \ phenomena
Coriolis-effect | Coriolis-effect
aurora aurora
nebula nebula
rock cycle rock cycle
integrating integrating
biogeochemical biogeochemical
erosion erosion
phenomena phenomena
Coriolis-effect Coriolis-effect
aurora aurora
nebula nebula



Sight Words Activity Page

Have the students highlight or circle the words for the pictures.

rock cycle rock cycle
integrating ' integrating
biogeochemical biogeochemical
erosion erosion
phenomena phenomena
Coriolis-effect Coriolis-effect
aurora aurora

nebula nebula



Sentence Halves

Have the students write the numbers/letters for sentence halves that match.

The process that begins in a spreading
center, and includes subduction,

2) lons in the ocean are always attaching
themselves,

3) A familiar biogeochemical cycle that
involves water is called

4)  The slow destruction of mineral material

5) Hypotheses are initial explanations

6) The trade winds blow in an easterly
direction

7) Red, green, and white seem

8) Consisting of dust and stellar matter,

ANSWERS

1/D 2/H 3/C 4/E 5/G 6/F 7/A 8/B

57 —

To be the most prevalent colors visible in
the aurora.

A nebula is the birthplace of a star
The hydrologic cycle.

And finally re-emergence as igneous or
basaltic rock, is called the rock cycle.

Is called erosion.

And not just from north to south, because
of the Coriolis Effect.

of phenomena observed by scientists.

And thus integrating with sediment on the
ocean floor.



1. rock cycle

6. Coriolis effect

Word & Definition Match

Have the students write the word numbers on their matching definitions.

example: where new the slow
carbon cycle stars and gesimeton ol
mineral mate-
planetary rial by climatic
bodies form and physical
forces
apparent process by which a radiant
deflection of a rocks are altered, emission
body in motion eventually turn into from the
with respect to magma, then turn
the earth to rock again aind upper atmo-
So on. sphere
2. integrating 3. biogeochemi-
cal
7. aurora 8. nebula

58

4. erosion

process
by which
compounds
become
fused togeth-
er

a natural
occurrence
observed

5. phenomenon



Which Belongs?

Have the students circle/identify the word that is correct for each sentence.

1. Stars are formed in a aurora/nebula.

2. The rock cycles/biogeochemical cycles, are the ones that are out of natural balance the
most.

3. “The aurora/nebula displays were beautiful last night,” the astronomer said.
4. Aware of the rock cycle/Coriolis effect, the oil companies explore for oil by drilling.

5. The Coriolis effect/phenomenon occurs because a point on the Earth at the pole travels
less distance than a point at the equator as the Earth rotates.

6. It was dangerous to walk on the mountain slope due to the possibility of slipping on
the loose sediment caused by rock cycle/erosion.

7.  When put under pressure, sand and other sediment become erosion/integrated into
forms of rock.

8. There are numerous phenomena/rock cycles that have not been explained yet.

ANSWERS
1. nebula, 2. biogeochemical, 3. aurora, 4. rock cycle, 5. Coriolis effect, 6. erosion, 7. integrated
8. phenomena



What's The Answer?

Have the students read the questions and then select the correct answer for them. They should fill-in the appropriate circles, beside the
answers of their choice.

1) Which is not a major part of the rock cycle?
() mining;
(b) subduction;
@ divergence of tectonic plates.

2) Shale is an example of rock formed by
@ Processes of subduction;
(b) Volcanoes;
@ Integration of sediment.

3) The biogeochemical cycle of an element nutrient refers to
@ Its movement through the atmosphere, ocean, and biological organisms;
@ Its movement through the atmosphere, rocks, and ocean and biological
organisms;
@ Its movement through biological organisms only.

4) The reduction of mountains and hillsides
@ Is referred to as erosion;
@ Is referred to as landscaping change;
@ Is primarily the result of construction.

5) Phenomena
@ That can’t be observed are what science attempts to explain;
@ Are any observed events;
@ Are any observed events for which there are no explanations.

6) Missiles veer to the right in the northern hemisphere because of:
(a) Centripetal force;
(b) Faulty computer guidance;
(c) The Coriolis effect.

7) The aurora is caused by
@ The collision of charged solar particles with atoms and molecules in the
atmosphere
@ Collision of our atmosphere and small meteors;
@ Light reflecting off the moon and scattering in the upper atmosphere.

8) Stars
@ Were all formed during the Big Bang;
(b) Are formed in black holes;
(c) Are formed in nebulas.

ANSWERS

1.a,2.¢,3.b,4.a,5.b,6.¢,7.a,8.¢c 60
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D-1 Concepts of Earth Science

11th Grade
1
2
3 4 5
6
7
8
www.CrosswordWeaver.com
ACROSS DOWN
7 the apparent deflection of a body in motion 1 refers to the cycle of any element through the
with respect to the earth, as seen by an atmosphere, ocean, organisms, and the
observer on the earth, attributed to a fictitious Earth
force but actually caused by the rotation of 2 acloud of dust and stellar matter in which
the earth new stars and planetary bodies form
8 aradiant emission from the upper 3 the process by which rocks are formed,
atmosphere that occurs sporadically over the altered, destroyed, and reformed by
middle and high latitudes of both hemisperes geochemical processes and which is
in the form of luminous bands, streamers, or recurrent, returning to a starting point
the like, caused by bombardment of the 4 any observed natural ocurance
atmosphere 5 process by which compounds, or different

rocks, become fused together

6 the slow destruction of mineral material by
climatic and physical forces including rain,
wind, water, waves, etc.



D-1 Concepts of Earth Science

11th Grade

Solution:
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Write The Words!




Complete The Sentence

Have the students write the key words in the blanks.

Oceanography textbooks include observations of geological, physical,
biological, and chemical aspects of the ocean and the planet Earth. Nearly

all Oceanography text books begin with the formation of our solar system in
a___ 1 . ltisthe sun that provides the energy to the planet to sustain

life in the ocean or anywhere else on the planet. Coincidentally, it is also the
sun, via the bombardment of cosmic rays on our atmosphere, that creates the
2 . Adiscussionofthe 3  knownasthe 4  —the
apparent deviation of wind or other moving objects over the Earth’s surface — is

also discussed early in Oceanography textbooks.

A basic concept in Oceanography is that of the 5 . This cycle consists
of the formation of rock, its subsequent 6 and washout into the ocean
as sediment, and then its 7 into rock again. Many important (to life)

compounds, like phosphate, are part of the rock cycle. These compounds
move through the atmosphere, oceans, land, and life in what are referred to as

8

ANSWERS

1. nebula, 2. aurora, 3. phenomenon, 4. Coriolis effect, 5. rock cycle, 6. erosion,
7. integration

8. biogeochemical cycles



Creative Writing Activity Page

Have the students write sentences of their own, using the key words from this unit. When the
students’ sentences are finished, have them take turns reading their sentences orally. The
students should say “Blank,” for the key words; the other students must name the “missing”
words. You may wish to have the students write the “definitions” for the key words.

rock cycle

integrating

biogeochemical

erosion

phenomena

Coriolis effect

aurora

nebula




Creative Writing Activity Page

Have the students write sentences of their own, based on the picture below. When finished,
have each student read his/her sentences to the others.




- O . —— N > - " -~ A ’ -

’ / ‘/ ’, P ~\‘. /— ‘/ /— \‘//‘ \/ /. v
b .

e ®o e «? € ce (ks «® *s er S -] - st o/ i

Reinforcement

Activities







Countering the Coriolis Effect Misunderstanding

There is a long-held, false belief that due to the Coriolis effect, water drains in a clockwise
direction in the southern hemisphere and in a counter-clockwise direction in the northern
hemisphere. This is untrue, and in this exercise, you’ll see how people fake this unnatural
event.

What vou will need:

Two plastic containers: a pan to be drained and a bucket for the storage of water. The
draining pan should be non-circular (like a square plastic container). Drill a hole (1/4 inch or
3/8 inch) through the center of the bottom. Use your finger as a stopper.

The other container can be any small plastic bucket that your pan should be able to sit on
top of so the bucket can catch the water as it drains.

Fill the pan

Choose the spot to pretend is the equator (the center of your classroom will do). Fill the pan
from the bucket and let the motion from filling stop. (You can insert and then gently remove
a vertical object, such as index card, into the water to dampen the motion.) You can then
show that there is little or no circulation by floating a match stick (or sprinkling pepper) on
the water.

Simulate the northern hemisphere

If you are pretending to be going to the north side of the equator, turn in a circle to your left
several times. As you have a non-circular pan, you have now introduced counter-clockwise
rotation (which is cyclonic in the northern hemisphere) into the water. Add a tracer (such as
matches or pepper). Remove your finger and let the water drain. Note the direction that the
water drains.

Simulate the southern hemisphere

Fill the pan with water. Go back to the equator (center of the room) but this time turn in a
circle to your right several times. As you have a non-circular pan, you have now introduced
a clockwise direction (which is cyclonic rotation in the southern hemisphere). Add a tracer
(such as matches or pepper). Remove your finger and let the water drain. Note the direction
that the water drains.

The equator

This is the hardest demonstration because it is actually very difficult indeed to eliminate all
rotation from a pan of water. The pan should sit for a very long time (and your finger might
get tired). You may want to use a cork stopper for this demonstration.
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Unit Assessment

Unit Quiz
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Name:
Date:

Grade 11: Concepts of Earth Science D1 Quiz

Multiple Choice: Select the word or words that best fit the definition. Circle the correct
answer.

1)

2)

3)

When a solar wind reaches Earth's atmosphere, it can produce spectacular atmospheric
displays that are best seen at night, and are known as

a) coriolis effects

b) auroras

c) erosion's

The cycle of any element through the atmosphere, ocean, organisms, and the Earth (e.g. the
carbon cycle) is

a) biogeochemical
b) geochemical
c) biochemical

The curving of the path of a moving object from an otherwise straight path due to the Earth's
rotation is known as

a) the coriolis effect.
b) an aurora.
c) a nebula.

Fill in the Bank: Select the word that best completes each of the following sentences.
Choose the word from the Word Bank.

Word Bank
aurora Biogeochemical coriolis effect
coriolis effect Erosion Integrating
nebula phenomena rock cycle
4) occurs with the destruction of mineral matter by wind, water, waves, ice and

5) An observed natural occurrence is a

other climatic or physical forces.




6)

7)

8)

9)

10)

A is a cloud of dust and stellar matter in which new stars and planetary
bodies are formed.

refers to the cycle of any element through the atmosphere, ocean,
organisms, and the Earth; the cycling of chemical elements and compounds between the living
and nonliving parts of an ecosystem.

is a process by which compounds, or different rocks, become fused
together. (e.g. sediments form sedimentary rock)

The is the apparent deflection of a body in motion with respect to the earth,
as seen by an observer on the earth, attributed to a fictitious force but actually caused by the
rotation of the earth. This deflection appears as a deflection to the right in the Northern
Hemisphere and a deflection to the left in the Southern Hemisphere. T

The process where rocks change into other kinds of rocks, and are formed, altered, destroyed
and reformed by recurring geological processes is the




Grade 11: Concepts of Earth Science D1 Quiz

Name:
Date:

Multiple Choice: Select the word or words that best fit the definition. Circle the correct
answer.

1) When a solar wind reaches Earth's atmosphere, it can produce spectacular atmospheric
displays that are best seen at night, and are known as

a) coriolis effects

[b) auroras

c) erosion's

2) The cycle of any element through the atmosphere, ocean, organisms, and the Earth (e.g. the
carbon cycle) is

[a) biogeochemical

b) geochemical
c) biochemical

3) The curving of the path of a moving object from an otherwise straight path due to Earth's
rotation is known as

[a) the coriolis effect.

b) an aurora.
c) a nebula.

Fill in the Bank: Select the word that best completes each of the following sentences.
Choose the word from the Word Bank.

Word Bank

aurora Biogeochemical coriolis effect
coriolis effect Erosion Integrating
nebula phenomena rock cycle

4) _Erosion occurs with the destruction of mineral matter by wind, water, waves, ice and other
climatic or physical forces.



S)

6)

7)

8)

9)

10)

An observed natural occurrence is a_phenomena .

A nebula is a cloud of dust and stellar matter in which new stars and planetary bodies are
formed.

Biogeochemical refers to the cycle of any element through the atmosphere, ocean,
organisms, and the Earth; the cycling of chemical elements and compounds between the living
and nonliving parts of an ecosystem.

Integrating is a process by which compounds, or different rocks, become fused together.
(e.g. sediments form sedimentary rock)

The coriolis effect is the apparent deflection of a body in motion with respect to the earth, as
seen by an observer on the earth, attributed to a fictitious force but actually caused by the
rotation of the earth. This deflection appears as a deflection to the right in the Northern
Hemisphere and a deflection to the left in the Southern Hemisphere. T

The process where rocks change into other kinds of rocks, and are formed, altered, destroyed
and reformed by recurring geological processes is the rock cycle .
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INTRODUCTION OF

Key Vocabulary







Culturally Responsive & Place-bhased Perspective

Introduction of Science Vocabulary

Social
PLACE-BASED PERSPECTIVE

Discuss how students’ actions and reactions
at school dances are often based on social
perceptions.

Show the students the picture from this unit
for this key word. Have them determine how
the picture relates to the word.

Economic
PLACE-BASED PERSPECTIVE

Show a picture of a bank and discuss how
banks borrow and lend money based on
economic trends.

Show the students the picture from this unit
for this key word. Have them determine how
the picture relates to the word.

Technology
PLACE-BASED PERSPECTIVE

Show the students pictures of a pencil and a
computer. Reinforce that inventions such as
a pencil are technology, as well as comput-
ers and newer technology.

Show the students the picture from this unit
for this key word. Have them determine how
the picture relates to the word.
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In Southeast Alaska, Native peoples com-
bined modern technology, such as purse
seines, with traditional fishing knowledge to
establish economic bases.

HERITAGE CULTURAL PERSPECTIVE

\

HERITAGE CULTURAL PERSPECTIVE

Southeast Alaska Nat