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Unit Focus

In this unit, students will understand that reproduction is the process that produces the next generation of every species and the traits they
possess. Students will explain, model, and utilize the principles of genetics, including DNA and chromosome structure, duplication, and division,
as well as the events that produce variation within species. Students will show how evolution by natural selection explains the diversity of life
on Earth and how species adapt and change over time. Summative assessments may include application problems, experimental designs,
laboratory practices, data analyses, models, projects, and position statements. These may be in the form of stand-alone tasks or as part of
quizzes, tests, labs, or other assignments. Primary instructional materials include the Prentice-Hall textbook Cells and Heredity, as well as a
related laboratory equipment and materials.

Stage 1: Desired Results - Key Understandings
Established Goals Transfer

Next Generation Science Standards (DCI)
Science: 7

Adaptation by natural selection acting
over generations is one important
process by which species change over
time in response to changes in
environmental conditions. Traits that
support successful survival and
reproduction in the new environment
become more common; those that do
not become less common. Thus, the
distribution of traits in a population

T1 (T5) Communicate scientific information clearly, thoroughly, and accurately.
T2 (T2) Design an investigation or model using appropriate scientific tools, resources, and
methods.
T3 (T4) Develop a valid scientific conclusion, assess its validity and limitations, and
determine future course of actions to inspire further questions.
T4 (T1) Integrate knowledge from a variety of disciplines and apply it to new situations to
make sense of information, formulate insightful questions, and/or solve problems.
T5 (T6) Use mathematics to represent physical variables and their relationships, to make
quantitative predictions, and to solve problems.
T6 (T3) Collect, analyze, and evaluate the quality of evidence in relation to a question.

Meaning
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changes. LS4.6.C1
Anatomical similarities and differences
between various organisms living today
and between them and organisms in the
fossil record, enable the reconstruction
of evolutionary history and the inference
of lines of evolutionary descent. LS4.6.A2
Comparison of the embryological
development of different species also
reveals similarities that show
relationships not evident in the fully-
formed anatomy. LS4.6.A3
Genes are located in the chromosomes
of cells, with each chromosome pair
containing two variants of each of many
distinct genes. Each distinct gene chiefly
controls the production of specific
proteins, which in turn affects the traits
of the individual. Changes (mutations) to
genes can result in changes to proteins,
which can affect the structures and
functions of the organism and thereby
change traits. LS3.6.A1
Genetic factors as well as local
conditions affect the growth of the adult
plant. LS1.6.B4
In addition to variations that arise from
sexual reproduction, genetic information
can be altered because of mutations.
Though rare, mutations may result in
changes to the structure and function of
proteins. Some changes are beneficial,
others harmful, and some neutral to the
organism. LS3.6.B2
In artificial selection, humans have the
capacity to influence certain
characteristics of organisms by selective
breeding. One can choose desired
parental traits determined by genes,
which are then passed on to offspring.
LS4.6.B2
In sexually reproducing organisms, each

Understandings Essential Questions

U1 (U377) An organism`s chance of survival
is directly related to its ability to adapt to
environmental factors.
U2 (U381) Environmental influences select
for predominant traits enabling a population
to survive and reproduce.
U3 (U380) Evolution is supported by
scientific evidence including fossils, anatomy,
embryological development, and genetic
information.
U4 (U354) Variations among organisms are a
result of random chromosomal inheritance
from parents, as well as gene-altering
mutations.
U5 (U353) Organisms inherit chromosomes
from their parents containing genes that code
for different proteins, thus different traits.
U6 (U353) Organisms inherit chromosomes
from their parents containing genes that code
for different proteins, thus different traits.
U7 (U302) Reproduction is essential to the
survival of all species and is accomplished in
a variety of ways.

Q1 (Q302) How do parents and offspring
behave to help them survive? How do these
behaviors differ for different kinds of living
things?
Q2 (Q307) How are organisms affected by
genetic and environmental factors?
Q3 (Q331) What factors influence the
stability of an ecosystem?
Q4 (Q354) In what ways can traits vary from
one individual to another?
Q5 (Q378) How do scientists use evidence to
learn about organisms and ecosystems from
the past?
Q6 (Q379) How can differences in
characteristics between individuals help them
to survive?
Q7 (Q381) How does natural and artificial
selection contribute to evolution of a species
in a dynamic world?
Q8 (Q380) How do populations of organisms
adapt to environmental stressors in order to
survive?

Acquisition of Knowledge and Skill

Knowledge Skills

K1

Understand that reproduction, whether
asexual or sexual, is the process responsible
for the continuation of all species

K2

Explain that traits are passed from one
generation to the next through the
inheritance of genetic information
(chromosomes, genes, DNA)

S1

Calculate percentages of observed
phenotypes and corresponding genotypes
and compare to Mendellian ratios

S2

Use Punnett squares to predict probable
genotypes and phenotypes
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parent contributes half of the genes
acquired (at random) by the offspring.
Individuals have two of each
chromosome and hence two alleles of
each gene, one acquired from each
parent. These versions may be identical
or may differ from each other. LS3.6.B1
Natural selection leads to the
predominance of certain traits in a
population, and the suppression of
others. LS4.6.B1
Organisms reproduce, either sexually or
asexually, and transfer their genetic
information to their offspring. LS1.6.B2
The collection of fossils and their
placement in chronological order (e.g.,
through the location of the sedimentary
layers in which they are found or through
radioactive dating) is known as the fossil
record. It documents the existence,
diversity, extinction, and change of
many life forms throughout the history of
life on Earth. LS4.6.A1

K3

Describe the processes and events that result
in variation within a species

K4

Describe multiple sources of evidence in
support of the process of evolution by natural
selection

K5

Explain how the process of natural selection
explains the diversity of life on Earth and how
species have changed over time
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