 LESSON PLAN OVERVIEW

PPT Pres. FowerPoint Presentation LM Lab Manual  EV Exomiiew

PRINTED RESOURCES DIGITAL
OBJECTIVES " & MATERIA e I RESOURCES | ASSESSMENTS.
3.1 OUR LIVING PLANET
3.1.1 Distinguish between ecosystems and the  Teacher Edition | BJU Press Trove® Student Edition
blosphare. + Cage Study: The Great | » Video: Cleaner Fish Section 3.1 Review
3.1.2 Explaln how blatic and abiotic factors Barrier Reef * PPT Pres: Section 3.1 Assessments
work together to sustain life. * MiniLab: Wholsinthe  Slides Section 3.1 Quiz
EIH Design (explaing Community?
= Section 3.1 Review
51-55 Answers
Materials
= ecosystem photos
* opaque bowl
+ colored marbles
+ sampling tools
LAB A TAGI—MARK-AND-RECAPTURE SAMPLING AND POPULATION SIZE
Explain how mark and recapture can be used to I Student Edition
estimate population size. - Lab Report
LM | Collect data by mark and recapture to answer a
19-24 | sclentific question.
Describe the limitations of the mark-and-
recapture methed of sampling.
3.2 BIOMES ) )
3.1.1 Explain the role of climate in determining = Teacher Edition BJU Press Trove | Student Edition
blome types. = Section 3.2 Review + PPT Pres.: Section 3.2 - Section 3.2 Review
s6.63  3:2.2 Classify biomes on the basis of their biotic |~ AnSWers Sltides Assessments
and ablotic factors. Materials Section 3.2 Quiz
3.2.3 Compare biomes and vertical zonation, | - 5Mple climate data
graphs
LAB 3B MUST YOU BE SO COMPETITIVE?—INQUIRING INTO GROWTH RATE
Design and conduct an experiment to evaluate  Teacher Lab Manual Formal Lab Report

the effect of a selected factor on the growth = Lab 3B Teacher Guide

2;-";6 rates of plants.
Evaluate the experimental design on the basis

of callected data,

*Digital resources for homeschool users are available on Homeschool Hub
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PRINTED RESOURCES DIGITAL ASSESSMENTS

OBJECTIVES & MATERIALS RESOURCES

3.3 WEB OF LIFE

3.3.1 Create food webs and ecological Teacher Edition BJU Press Trove Student Edition
pyramids to represent the relationships = Case Study: Fide Pool * Video: Web of Life Section 2.3 Review
between preducers and consumers Ecology (p. 70) « PPT Pres: Section 3.3 Assessmants
within an ecosystem. = Section 3.3 Review Slides Saction 3.3 Quiz

3.3.2 Give examples of neutrallsm, competition, ~ Answers
predation, parasitism, commaensalism, Materials
and mutualism. = Images of animals
3.3.3 Evaluate a statement on the probability

that life exists on ether planets,
I8 Design {evaluate, formulate)

| CHAPTER 3 REVIEW

G4-67

Relate the study of ecology within the larger Teacher Edition Student Edition
context of biology and to other content areas of  « Chapter 3 Review Chapter 3 Review
sclence, ARSwiers

Compare the workahility of various models

used in ecology.

Evaluate the clalm that Earth is divinely
designed to support life.

Estimate the size of a population of organisms.
using mark and recapture, (Lab 34)

Design, conduct, and evaluate an experiment
to assess the effect of a selected factor on the
growth rates of plants. (Lab 38)

CHA P:TER 3TEST

Demonstrate knowledge of concepts from BJU Press Trove Assessments
Chapter 3 by taking the test. = EV: Chapter 3 Test Bonk Chapter 3 Test

68-T1
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CHAPTER Objectives

= Relate the study of ecology within the
larger context of blolagy and to other
content areas of sclence.

= Compare the workability of various
models used in ecology.

« Evaluate the claim that Earth [s divinely
designed to support life,

= Estimate the size of a population of 5.0 O Wivkeg Planat | B3 Bomed | 03 Webol Lite
organksms using mark and recapture,
{Lab 3A)

= Design, conduct, and evaluate an
experiment to assess the effect of a
selected factor on the growth rates of
plants. (Lab 3B)

Chapter Overview
Chapter 2 is a foundational chapter
that introduces the fascinating topic of
ecology—the study of the complex inter-
play between different kinds of organisms
and between erganisms and their en-
vironment. Students will learn about the
ablotic factors that differentiate between
different types of blomes, the character-
istics of these biomes, and the kinds
of plants and animals that live in each.,
Throughout this chapter stedents will see
that God has divinely engineered Earth to
be a suitable home for living things.
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SECTION 3.1 Overview Dlsimemi:ﬁ
What makes Earth a ) )
good place for life? Materials
— « ecosystem photos
ObjeCtIVE‘S - apaque bowl
3.1.1 Distinguish between ecosystems and « colored marbles
the blosphere. - sampling tools
3.1.2 Explain howi::mlcandmkm Ouerview:
work together to sustain life. [{H Section 3.1 begins with the premise that
Biblical Worldview Shaping God designed Earth for life. The Student
Design (explain): God has wisely orches- Edition defines ecalpgy and then exam-
trated many factors so that living things Ines the different scales at which the
may thrive. (3.1.2) blesphere can be modeled, from biomes
Printed Resources to niches. mﬂj’; two major divisiens
; within biomes are censidered—biotic
= Case Study: The Great Bavrier Reef
 Mini Labe Who fs in the Community? and ablotic factors—including haw they
« Review: Section 3.1 Review Answers impact populations of organisms.

= Assessment: Section 3.1 Quiz

Field Trip Planning

Adfield trip is especially well-suited for
reinforcing the content of Chapter 3 (sew
the Field Trip teacher note on page 66).
We mention this here because you will
need to do some planning ahead if you
want to include such an activity.

ENGAGE

Cleaner Fish

Use the Cleaner Fish video to kick off your
unit on ecology. This short video examines
the cleaner fish’s niche within the coral reef
community. After students have viewed the
videa, ask the following questions to get
them thinking abeut how different parts of
the coral reef community interact. The words
in bold italic in the answers are terms that
will be defined in the chapter. This video is
available as a digital resource.

What is the cleaner fish's "job™? The
cleaner fish removes parasites from ather
reef residents. This is ifs niche.,

What are some of the organizms that the
cleaner fish interacts with? other fish, corals;
These are part of the coral reef community.

What are some nonliving factors that af-
fect the reef community? senfight, weler.
the structure of the reef: These are part of
the cleaner fisi's habitat,

INSTRUCT

Organizing Information

Some students will benefit from using
graphic organizers (see Appendix B) to keep
track of the many vocabulary terms and con-
cepts presented in this chapter. A hlerarchy
chart can be used to organize hierarchical
infarmation, such as the relationships be-
tween the terms biosphere, biome, ecosystem,
habitat, and niche, Students should include 3
brief definition of each term and one or two
examples to jog their memories.

Ecology 51



Clarifying the Biosphere
Emphasize that the biosphere is not de-
lineated by easily seen physical bound-
aries, such as that between the earth
and sky or between the sky and sea. The
Biasphere exists wherever living things
can exist, and that includes some places
that might be counterintuitive, such as
in the ocean’s abyssal plain or even deep
underground. Often the organisms that
thrive on the fringes of the biasphens are
extrermophilic bacteria that can tolerate
extrems of temperature of pressure and
have unusual metabelic pathways for
obtaining energy (see page 256),

Chapter 3
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The Interconnectedness of

Earth's Systems

It’s tempting to think of blomes or
ecosystems as standalone systems, but
remember that these are categories
created to help Us model very complex
systems by dividing them up into more
manageable chunks. The factors that
come into play in these various “chiunks”
are not always obwvious. Northern Ireland,
for example. Is at the same latitude as
central Quebec yet has a much milder
year-round climate because of the influ-
ence of the Guif Stream, which inturn is
driven by the sun's heating of the oceans
surface in the tropics, thousands of
kibometers away from Northemn Ireland.
Nearly every ecological tier, from biome
ta habitat, is influenced by factors from
oufside that system,
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Biotic and Abiotic Factors

Use a visual analysis as a formative assess-
ment to check students’ understanding of
Biotic versus abiotic factors in an ecosystem,
Have students create a T-Chart (see Appendix
B) and label one side of thelr T-Chart Slotic
and the other side Abjotic. Show students a
photo of an ecosystem with some animals

in it, such as a savanna with different kinds of
grazing animals. Allow them a minute or two
to identify as many environmental compo-
nents as they can and place each of them in
the appropriate category. Afterward, have
some students share their answers. Correct
any misconceptions that arise.

Alternatively, you can write eut individual bi-
oftic and abiotic factors on sticky notes. Place
these arcund the classreom, then have teams
of students analyze them and move them to
aT-Chart that you have ereated.

Where Do [ Fit In?

Use a personal analogy to assess students
grasp of the cancepts from Section 1. Starting
with thinking of themselves as an individual
organism—a student—students should make
determinations about their niches and the
populations and communities they belong
ton They should also identify the parts of their
educational environment that are analogous
to a habitat, ecosystem, and biome.

= niche: My role Is to lsarn new things.

« papulation: This refers to the other
students at my schoaol.

« community: This refers to the students
at my school plus the other people who
work there, such as teachers, aides, and
custodians,

« habitat: This is my classroom.

+ ecosystem: This is the school that my
classroom ks part of,

= biome: This is the town where my
scheol is lecated.

MINI LAB: Whols in the
Community?

Use the mini lab activity to illustrate how
scientists make estimates about the size and
composition of 2 community.

The bowl should be opaque so that only the
top layer of marbles can be seen, A wide-
miouth far may also be used. It ks helpful, but
net absolutely necessary, to know the percent-
age of each color in your marble mixture,
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Aknown mixture will allow students to caleu-
late the percent error of their estimates. To
make things mare interesting, instead of thor-
aughly mixing the marbles, you may choose
to Layer them by cobor, much as real organ-
Isms are sorted in vertically zonated systems.
Students who dip only shallow samples from
such a system will have large enors in their
estimates of the percentage of each color

A small measuring cup or aquarium dip net
makes a logical sampling toal, but provide
students with a variety of options, some
useful and some nat so useful {e.g.. masking
tape, chopsticks, tongs),

Students’ procedures will vary. Having adip
net or measuring cup should suggest the
passibility of dipping samples from the bowl,
ceunting the markles in each sample, and

extrapolating the data to the entire bowl
of marbles. Some students may realize that
increasing the number of dipped samples
will increase the reliability of the data and
produece better population estimates.

Instead of having students turn in theie work,
you may choose to review their answers in a
discussion,

Answers

1. Answeers will vary, Some students may
realize that the most accurate estimate
will ba one produced by evaluating the
entire content of the bowl of markbles. A
mare manageable and realistic improve-
ment would simply be to increase the
number of samples to provide more
reliable data.
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Section 3.1 Review Answers

1. Sclentists at NASA suspect that Europa
has liquid water and a structure like
Earth's, providing some of the things
that we think life needs to exist in the
universe. (p. 51)

2. The heavens, among ather things, exist to
declare the glory of God. How important
the glory of God is 1o a persen will deter-
mine whether he thinks a vast universe

Materiak : withaout Iife is a waste, Christians know
expadyut Bowl Ml with Solied misbint » Rargliag sl that M!M i infinite. So w et

PRSI [ e o estimats e Rkt raassngr of hawe a universe as big as ours? (p. 51)

N o o of e et s oy e 3. The biesphere weuld exclude any place
pidger s I h'mm e oithe Cormgts on Earth where things can't live, such as
‘:::ﬁﬂ" "::I:;m": '*“"::" ’ i its interior or the upper reaches of the
R, the Bokal Purrins of masbies, andthepes atmosphere, (p, 51)

i oo (e Gt et D wach oloe 1 Bty s edin, edoding A engTa
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b iminisoimdonld letter keys represent a community living
. in an ecosystem, represented by the key-
3.1 SECTION REVIEW [ board, The keyboard, together with the
1. Wy ko o Thind KRR I Thinking ofancing (P 180 e bEcedly o Dhs Garkal Marriua el RANIGL MalIse, and tand far the
1 i Caa n At i
am::unmwmﬁhlwlﬁr!mmn G e Takeg page 1o erwe Guritiom 3213, h}bl‘l‘l@\. th:h a!MQ W‘".h OHIEI' b\‘ﬁl‘ﬂﬁ
i e oo e, R '*'W*:*““""’ . What 1S iriped 1 ot cotiem? (computers connected ta the internet)
3. Corudciog Puskm 120 npond 10 CHUMGNI. o | iyn s sbissis itions i 1 ccayiem represent the bios re. (pp. 51=54)
ot s e s - Mty ol et 5. the Great Barrier sﬂfw gal reefs)
oy B R DT Lty Dt D i
a.x-:*wr.uﬂummwwm r«m‘nmum—uu ‘m‘:nw {p. 54)
A B ety
i “'“mmmﬁmm . Vel okl s oy AL &, Accept any three: light, salt water, dis-
Eetmren e gt tasire, w::-im 0L WA b reT solved oxygen in the water, water tem:
EOFTETATL Y, Pgls S L N
ﬂ\rlﬂ#ﬂ’."ﬂaw&cmwmlh " mmwmr‘“w“muf.m perature, water depth. weater pressue,
e e et D G R 13, O ok o vk B o b e acean floor, and ocean currents (not all
Prenrioet a0 v idus prounim s the PRuces ity et why rott of which are specifically mentioned in
WEet it the Nk, the Student Edition). (p. 54)

Ry 24 7. Accept any three: damselfish, clown fish,
sea anemones, codal reef, crown-of-thoms,
algae, and plankton, all of which are men-

2. There is normally no way for scientists to  the things needed for lving things to thrive, ticned in the Student Edition. (p. 54)
count all the members of a population amang which are liquid water, year-round mifd 8. The bictic factors and the community
of arganisms. Therefore, total numbers temperatures, anabundance of energy, and of the striped surgeonfish are the same.
are nearly always estimates, not known avariety of habitars that provide fiving things (. 54)
quantities. with food and shelter.

9, the ocean floor near coral reefs (p. 52)

. I 10. Male surgeonfish are territorial and form
LAB 34t Tag! ASSESS harems. Surgeanfish return nutrients to

Use this guided discovery lab activity to

intraduce students to a real-world technique Section 371 Review the water to maintain algae and plank-
used by biclogists to estimate population Assign the section review as a formative Yo popnltions, Surgequfish conyete
sizes: mark-and-recapture sampling. Stuclents  assessment to help students solidify their ith chimaatoh and el ey fon b
should be able to do this activity after finish-  understanding of Section 1. cudy e
ing Section 3.1, _ " 11. The Great Barrler Reef has the rght
Section 3.1 Quiz combination of biotic and ablotic factors
What makes Earth a good place for life? Use the Section 3.1 quiz as a formative te make 3 good home for the striped
The main reason, of course, why Farth isa assessment to check students’understanding surgeonfish, (p, 54)
good place for ife s that our wise and caring  of Section 1. 12, Yes. This fish can live in other places that
Creatar designed it to meet the needs of fiving have similar Biotic and ablotie factors,
things. Earth has the necessary balance of all {p. 54)
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SECTION 3.2 Overview

Why do certain arganisms
live in certain places?

Objectives
3.2.1 Explain the role of climate in deter-
mining biome types.
3.2.2 Classify blomes on the basis of their
biotic and abiotic factars.
3.2.3 Compare bicmes and vertical
zonation.

Printed Resources
« Review: Section 3.2 Review Answers
« Assessment: Section 3.2 Quiz

Materials
« Sample climate data graphs

Overview
Section 3.2 examines the factors that de-
termine climate and the role that climate
in turn plays in determining the character-
tstics of Earth's biomes. This is followed
by a survey of Earth's major blomes, The
section concludes with a brief look at how
biames are affected by vertical zonation.

ENGAGE

Recalling Definitions

Use a warm-up to activate prior knowledge
from the previous lesson, Write the vocabu-
lary terms from Section 3.1 on the board,
but in random order, such as biome, popu-
lation, ecology, biosphere, biotic foctor, niche,
evosystem, abiatic factor, habital, biodiversiny.
Give students two to three minutes to wiite
dewn definitions for each term. Give pairs of
students anather minute or two 1o compare
answers, then call on students for answers.
Correct any misconceptions that may arlse.

INSTRUCT

Climate Data

Use some guided graphic analysis to help
students master the skill of reading climate
data graphs, such as those on this page. With
their cambinations of lines and bars as well

DIFFERENTIATED INSTRUCTION.

Memorization Aid
The hierarchical relationship of the
terms niche, habital, ecosystem, and
biome will help some stedents recall the
definitions of those terms. You can re-
duce the rigor of the warm-up exercise
by leaving those terms in that order.
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as labels on three axes Iinstead of the more
usual two, these will no doubt be confusing
to some students, especially if they are below
grade level in math. Do an internet search on
temperature and precipitation graphs, climate
graphs, or dimographs. You should find many
examples of graphs like the ones on this
page. Choose one that you can display to

the class with its title removed or obscured,
Guide students through an analysis of the
graph’s data, then ask them what biome they
think the data represents. You may find it
helpful to do an additional example for the
same type of biome, but for an area whose
data curves look significantly different, such
as two rainforests—one with wet and dry
seasons and the other with 3 more even
distribution of rain throughout the year.

Call on additional students to talk through
the process using additional examples. Wrap
up the practice by giving one or two exam-
ples for students to analyze independently:
then verify their answers.

Abiotic Factors

Students may find a T-Chart (see Appendix B)
handy for organizing the information about
ablotic factors on pages 56-57, One side of
the chart should be labeled Abiotic Factor
and the other Effects on Biome. Have students
fill In the relevant details as you cover the
material.



