Biozone p. 191

Divergent evolution should be taught in the context of genetic variation of a
species with the understanding that the species did not completely change into
something else. Convergent evolution is a theory with little research. Each species
is made uniquely but their similarities do not necessarily mean they come from
similar source.



Patterns of Evolution

Key Question: What particular pattems of evolution might be seen in populaticns meving mto a
new envircament?

» The diversification of one species mtc ona or more separate species can follow particular pattems.

» Divergant evolution occurs when two species diverge from a common ancestor. Divergenca is common in evolution
and is responsible for evoluionary radiations. When divergent evolution invelves the formation of a large number of
spackes to occupy differant nichas, this is called an adaptive radiation. When unralated spacias evolve similar forms
as a rasult of similar selection pressures, it is calied convergent avolution (convergance).

Divergent evolution Convergent evolution
Alinesge splits and evolves independenily due Unrefated or distantly related sgecies in similar
different selection pressures in different snvironments. emvircnments and under similar selecbon pressures
Species may later occupy the same envkonment, e.g. evohee simidar features., ¢.g. streamlined swimming form
black swan and mute swan. in aquatic birgs and mammals.
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1. Whatis the dflerence betwean civergent avolition and adapsive radiation?

2. 'What is the difference betaween divergence and seguential evolution? e —

3. Penguins and dalphing have converged on 2 streamined body form for maving threugh the water. What other groups of
animats have aso converged an this bady shape?
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Biozone

Gene variation is variation within species and not evolution. This concept can be

discussed without mentioning evolution.

k¥4 Evolutionary Mechanisms in Gene Pools

Key Question: Aside from natural selection, what other evolutionary mechanisms can change a gene
pool over time?

» Mutations, gene flow, genetic drift, and recombination all cantribute to changes in the genstic makeup of a
population, Recall that the total genetic material of a population is its gene pool. Changes to a population's gene
ook over time Js knewn as evolution.

» Four microavolutionary procasses can contributa 1o genatic change In populations: 1. Mutation alters tha ganetic
material and produces new genelic variations. 2. Recombination 'shuffles’ the combinations of parent alleles in
each offspring. Beth mutation and recombination oceur during sexual reproduction. 3. Migration creates gene flow
as genetic material enters or [eaves a population. 4. Ganetic dnét alters the frequency of genstic variants randomly;
its effects are due to chance events. Increasingly, genetic drift is being recognized a3 an important agent of change,

aspecialy in smak, isolated populations, e.g. island coionizers.
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(kY Gene Flow

Key Question: Wnat
PORY

of a population. and how does

D’ » Gene flow is the movement of genes into or out of & population (immigration and emigration). A population may
gain or lose alleles through gene flow. Gene flow tends to reduce the differances betwesn populaticns because the
gene pools become mare similar. The model below grahically represents the elaments. of gene fSow.

Emigration: An aspect of gans
flow. Ganes may be ot 1o olher
o8 poals.

Immigration: An aspect of gene fow.
Populatians can gain alieles o cther

Goographical barriers
solata the gane pact and

prevent reguise gens flow
o gens flow Détwaen DopURIENS.

[Sane Row: Ganes ars sEtarged wih e gene pots 0 iidhiduats movs betwesn ham, Gen fou 1. souace of e geneti
variation and t becausa of natural selection or genatic
it Racall ot ok of gers ow can Jad o speciation ('\ew unewas forming} in isalsled popuistions, over time,

JEIRED > The atele frequenciss.of large populations aro mor stable bcause there i groator reservoi of variabilly and
they are less alftacted by changes invalving ondy a few individuals.
» Small poputations have fawer alleles to bagin with and so tha severity and speed of changes In allela frequencies
are greater when gene flow occurs,
BTN * Ercengered species witn very ow populalion numbiers o reslicled disifBulions, such as P Texss acelot aad
Florida panther, may experiznce severe and rapid alicie changes.
» Human i with low diversity often ivolve artificially creating gene flow by
intraducing mamdums Trom afarant populations, even similar sub-species. This has happened in the example of
the Texas puma. Migratory cormidors can also be created, such as those helping the Texas ocelot.

22026 BIOZONE Inesratizast
1SEN: O76-3.99-101417.7
Photeosingng Protestis




Discovery, Biology, P. 4

This lesson gives several theories for evolution as explanations of how life began

on earth, but no mention of creation.

## Biology New Content - Discovery Education_acc.pdf

Ol el

i n Li Volvi
https://app.discoveryeducation.com/leamn/player/305adcf4-a887-4243-8ff9-
27794e663838

New citation:

Unit 7: Life's Diversity

Concept 1: History of Life on Earth

Lesson 6: What Are Different Scientific Explanations for How and When Life on Earth Evolved?
Activity location: Unit: Life's Diversity > Concept: The History of Life on Earth > 5E: Explore > Lesson
6: What Are Different Scientific Explanations for How and When Life on Earth Evolved? > Section:
Check for Understanding > Origin Hypotheses

Ewolution of DNA

Page 4of 7
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Houghton 8" Grade, Human Influences on Global Climate, TEKS 8.11.B

Mentioning of a scientist’s sexual identity is not relevant to the subject. This fact

should be deleted and just focus on Shayle Matsuda’s contribution to Science.

Elaborate (TEKS 8.11.B)

Human Influences on Global Climate (TEKS
8.11B)

Engage (TEKS8.11B)

Exploration 1: Analyzing Recent Climate
Change (TEKS8.11.B)

Exploration 2: Describing Human
Influence on Global Climate (TEKS
8.11B)

Exploration 3: Investigate Heat Islands
around School (TEKS8.11.B)

Exploration 4: Engineer It: Design a
Solution to Address Heat Islands (TEKS
8.11B)

Elaborate (TEKS8.11.B)

Evaluate (TEKS8.11.B)

e-Dynamics Learning

Shayle Matsuda, Ph.D. is a marine biologist and
postdoctoral researcher at Chicago's Shedd Aquarium.
Matsuda studies how corals respond to rising sea
surface temperatures, and he also explores ways to
partner coral larvae with algae that can withstand
higher temperatures.

As a young person, Matsuda’s many interests led him to
pursue a double major in both the humanities and the
sciences. After college, he spent many years working
with young people before learning to SCUBA dive. While
diving, he witnessed firsthand the biodiversity and
beauty of coral reefs alongside the undeniable impact
humans are having on these fragile environments. His
concern led him to return to school for a Master’s
degree in ecology, evolution and conservation biology,
and then a Ph.D. in marine biology.

As a scientist who identifies as biracial and as a
member of the LGBTQ+ community, Matsuda advocates
and mentors students from under-represented
communities so they can be part of a future generation
of diverse scientists.

Lesson 02, The Origin of the Universe

The lesson mentions the “Big Bang Theory” as the predominant theory for how
the universe was created. However, no other theories are mentioned to balance

out this opinion.




Green Ninja, Introductory letter

The introductory letter for these Science materials addresses “Family members”
and “Caregivers”. This letter is over politicized by refusing to use the word
“parent” and could give kids the wrong idea of who should be responsible for
their learning. Letter should read “Parents and Caregivers”.

HEUIC UL NESUUILED STLUUN U TULi Ui,

Family and Caregivers

Dear Family Members and Caregivers,

We are excited to introduce the Green Ninja curriculum to our Texas middle school students! This innovative program is based on the latest
research and focuses on engaging students in authentic science experiences that enhance engagement and drive academic performance.
The Green Ninja curriculum is unique in several ways:

1. Real-world connections: By presenting science concepts within the context of solving real-world environmental challenges, students
gain a deeper understanding of the material and become more invested in their learning.

2. Hands-on learning: Students participate in a variety of hands-on activities, experiments, and projects that encourage critical thinking,
problem-solving, and collaboration.

3. Interdisciplinary approach: The curriculum integrates multiple subject areas, including science, technology, engineering, and math
(STEM). as well as social studies, language arts, and environmental education, to provide a well-rounded learning experience.

As family members and caregivers, your support and involvement play a crucial role in your student’s success. Here are some ways you can
support their learning:

1. Encourage curiosity: Ask your student about what they learned in school, and engage in conversations about science and the
environment to foster their curiosity.

2. Reinforce learning: Help your student with homework and projects, and encourage them to explore additional resources relatg
topics they are studying. Contact Us
3. Connect with the school: Attend parent-teacher conferences, join school committees, and participate in school events to stay
HMH 8% Grad 207, 210-211
rade p. , -

The lesson lists Big Bang Theory as an explanation for the beginning of the
universe but does not explore in detail other theories for the existence of the
universe. The quiz on pp. 210-211 mentions one other possible theory, the Steady
State, but the questions suggest that students should accept the Big Bang Theory
over any other theory.



© Howghion M Marcourt Pubishing Corgary @ imagn Cradis CESAMALL LS

TEKS 8.9.C
Lesson Summary

Lesson Objective

Research and analyze scientific data used as evidence to develop scientific theories to

describe the origin of the universe.

Lesson Vocabulary

hypothesis: a testable idea or explanation that
leads to scientific investigation

law: a descriptive statement or equation that
rediably predicts events under certain conditions

theory: a system of ideas that explains many related
observations and is supported by a large body of

evidence acquired through scientific investigation

universe: space and all the matter and energy in it

Key Points

* In 1929, scientists discovered that most galaxies were moving away from each other.

* Hubble's law implied the universe is expanding. Scientists developed theories to

explain why the universe is expanding.

« Then scientists tested hypotheses suggested by theories

* Atheory becomes more widely accepted when its predictions are verified,

« There is much data to support the Big Bang theory about the origin of the universe

Notes

The Origin of the Universe (TEKS 8,9.C) 207



se questions to review the lesson and practice for the lesson quiz.

Match the term with the definition.
f
: |
hypothesis __ prediction that can be tested
“theory (@) _ patternin nature always found to be true
scientificlaw  system of ideas to explain observations
|

apart.

. Consider the rising bread model of the universe. Which statements describe the
expansion of the universe? Select all that apply.
A. The galaxies are growing larger.
B. Our galaxy is in the center of the universe.
C. The space between the galaxies is stretching.
D. Galaxies to be moving apart fr hother.

Phninbasiotion abila Hlalincea (TEVE © OY

© Hosgon Mitlie Harcourt Pubilshing Comgasy

© Houginon Mt Harcourt Publsting Comory

Answer these questions to review the lesson and practice for the lesson quiz.

5. For many decades, the Steady State and Big Bang theories claimed to explain the
expanding universe. Why was it difficult for decide which ot?
A, Different laws applied to the two theories,

B. Astronomers were not able to test predictions of the theories.
C. The two theories both appeared to be true,
D. Equal numbers of astronomers favored each theory,

6. Which of the following investigations provi idence that di he Steady
State theory?
A. redshift of distant galaxies
B. process by which new stars are born

C. speed with which the universe is expanding
D. comparison of galaxies in the modern and early universe

7. Which pieces of evidence supported the Big Bang theory of the origin of the universe?
Select all that apply.
A. discovery of black holes
B. Cosmic Microwave Background
c.nahﬁun ts 'L' 0 A helil inth

D. use of Hubble's law to estimate backward to when galaxies were together

Thon Aulali af bhaa Halimuan ITEVE 8 1



Savaas, 8" grade, pp. 224- 225

The Big Bang Theory is presented as fact and the only explanation/ theory of how
the universe began without listing other theories as possible alternatives.

READ ABOUT IT ‘
© Texs s9c, .14 \\ I ///// Our Expandmg Universe
Origin of the Umverse {; D de Dt B pown i

Imagine trying to pack everything in your dassroom— ///// ’ \\\

all books, desks, and other supplies—into a suitcase
smaller than the head of a pin. Now, try to imagine the
entire universe—all the planets, stars, and galaxies—packed
into the same tiny volume. It may sound impossible, but

i Sastmnomcvs think this is how the unverse began.

AR

The Big Bang Theory

xigh of the Universe THE UNIVERSE 225

Kiddom Biology Unit 4, Chapters 18-20

Much emphasis is placed on Evolution throughout the textbook. Textbook should
be more balanced with multiple theories.

McGraw Hill, Texas Biology Student e Book, Chapter 19

Chapter 19 places major emphasis on a disputed theory of the evolution of
humans from primates, specifically chimpanzees. As seen below references are
made to suggest that humans are a part of the “ape” family. The chapter points



out the many physical differences between humans and apes which would seem
to disprove the theory of common ancestry. The chapter presents all evidence as
fact when common belief and theory is that humans did not evolve from
primates.

ateractive Student eBook: Biology E] ‘
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Femur angled outward = Femur angled inward

Long Description @

Hominins

312V (cRelBiaoyp(el Hedel | [ Jegi(el ] Humans are included in the great ape or hominid

family. However, they are further classified in a separate subcategory of hominids called
hominins. Hominins are the lineage that most likely led to humans split off from the other
African apes sometime between 8 and 5 mya.

10



LESSON 3

Primate Evolution

In 1868 near the village of Les Eyzies, France, road construction
revealed a cave. In the cave were the remains of four adult skeletons
and one infant. This site, Cro-Magnon, is one of the key historic sites in
France. The skeletons at the site, including the skull shown in Figure
18, represent some of the oldest populations of the primate species
Homo sapiens or humans. Yet, these skeletons are considered
relatively young in our primate lineage. This lesson takes you through
how primates evolved from our earliest ancestor to the Homo sapiens
species of today.

Essential Question

How do the characteristics and features of primates compare?

Advantages of bipedalism

Page b54 )

Figure 18 A cast of a skull of a male skeleton found at Cro- (]
Magnon in France. Scientists estimate the male was less than

There is no single answer to the question of why bipedalism developed. Bipedalism may
have been selected for because it uses less energy than walking on all fours over long
distances. Standing upright could have made it easier to see food sources. In addition,
walking upright for long distances might also have reduced the total area of the body
exposed to sunlight and increased the area exposed to cooling winds.

11



<

1230f174 >

I

£ Aa
30, and Homo ergaster, Homo erectus, shown'in | Ty

Figure 31, Homo floresiensis, Homo
heidelbergensis, and Homo neanderthalensis.

Figure 30 lllustration of how Homo

habilis may have appeared.

Homo ergaster Homo erectus

Figure 31 H. ergaster appeared only briefly in the fossil record, from about 1.8 to 1.3 mya. It
had a rounded skull, reduced teeth, and what many scientists think was the first human nose
(with the nostrils facing downward). H. erectus, lived between 1.8 million and 400,000 years
ago and appears to have evolved from H. ergaster as it migrated out of Africa. Evidence
indicates that H. erectus made sophisticated tools, used fire, and sometimes lived in caves.

12



Hominoids

Lesser apes

Hominids

I
Hominins
(humans and their extinct ancestors)
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Human Evolution

A natural question to ask after reading about hominins is, “When did humans appear in
primate lineage?” Currently, it is thought that the genus Homo, which includes living and
extinct humans appeared somewhere between 3 and 2.5 mya in Africa, as the
environment became cooler. During this time, forests became smaller in size, and the
range of grasslands was extended. Although the fossil record is lacking fossils, many
scientists infer that they evolved from an ancestor of the australopithecines, a hominin
that lived in the east-central and southern parts of Africa between 4.2 and 1 mya.

DRIVING QUESTION CONNECTION [zlelyle]

species had bigger brains, lighter skeletons,
flatter faces, and smaller teeth than their
australopithecine ancestors. They are also the
first species known to control fire and to modify
stones for tool use. As they evolved, they
developed language and culture. Early Homo
species include Homo habilis, shown in Figure

30, and Homo ergaster, Homo erectus, shown in
Figure 31, Homo floresiensis, Homo

heidelbergensis, and Homo neanderthalensis.
Figure 30 lllustration of how Homo

habilis may have appeared.

TPS Publishing, Biology, Student Textbook, p. 309

This publisher does a good job of balancing religious belief with Science. More
textbooks should follow this model and this textbook should be approved.

Whilst all major religions have a creation story as one of their key tenets, most scientists believed

that there had been gradual and observable changes in species over very long time periods as had
been demonstrated in the discovery of fossilized remains, which were starting to be organized into a
fossil record. It is also true to say that many scientists did not see any disparity between a traditionally
Christian belief in the creation of life and the fossil evidence which suggested there were similarities
between specimens which could be used to organize and classify organisms into particular groups such
as mammals and reptiles and even into much smaller groups such as primates. Observed similarities in
both fossil and living species was greatly influential in the development of ideas about evolution and
these similarities between different species had been organized into a hierarchical system of placing
living things in groups by Carl Linnaeus in the mid-1700s.

Evidence of Common Ancestry
Tinnaeus had classified oreanisms due to their structural similarities into {at the tiime) one of 3
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