NEXT GENERATION
*Unless otherwise specified, “descriptions” referenced in the evidence statements
Sc I ENc E could include but are not limited to written, oral, pictorial, and kinesthetic descriptions.

For States, By States

HS-LS4-3

Students who demonstrate understanding can:

HS-LS4-3. Apply concepts of statistics and probability to support explanations that organisms
with an advantageous heritable trait tend to increase in proportion to organisms
lacking this trait. [Clarification Statement: Emphasis is on analyzing shifts in numerical
distribution of traits and using these shifts as evidence to support explanations.] [Assessment
Boundary: Assessment is limited to basic statistical and graphical analysis. Assessment does
not include allele frequency calculations.]

The performance expectation above was developed using the following elements from A Framework for K-12 Science Education:

Science and Engineering Practices Disciplinary Core Ideas Crosscutting Concepts

Analyzing and Interpreting Data LS4.B: Natural Selection Patterns
Analyzing data in 9-12 builds on K-8 e Natural selection occurs only if e  Different patterns may be
experiences and progresses to introducing there is both (1) variation in the observed at each of the
more detailed statistical analysis, the genetic information between scales at which a system
comparison of data sets for consistency, and organisms in a population and (2) is studied and can provide
the use of models to generate and analyze variation in the expression of that evidence for causality in
data. genetic information — that is, trait explanations of
e  Apply concepts of statistics and variation — that leads to phenomena.
probability (including determining differences in performance among
function fits to data, slope, intercept, and individuals.
correlation coefficient for linear fits) to e The traits that positively affect
scientific and engineering questions and survival are more likely to be
problems, using digital tools when reproduced, and thus are more
feasible. common in the population.

LS4.C: Adaptation

e Natural selection leads to
adaptation, that is, to a population
dominated by organisms that are
anatomically, behaviorally, and
physiologically well suited to
survive and reproduce in a specific
environment. That is, the
differential survival and
reproduction of organisms in a
population that have an
advantageous heritable trait leads
to an increase in the proportion of
individuals in future generations
that have the trait and to a
decrease in the proportion of
individuals that do not.

e  Adaptation also means that the
distribution of traits in a population
can change when conditions
change.

Observable features of the student performance by the end of the course:
1 | Organizing data

a | Students organize data (e.qg., using tables, graphs and charts) by the distribution of genetic traits
over time.

b | Students describe* what each dataset represents

2 | Identifying relationships

a | Students perform and use appropriate statistical analyses of data, including probability measures,
to determine patterns of change in numerical distribution of traits over various time and
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population scales.

Interpreting data

a | Students use the data analyses as evidence to support explanations about the following:

Positive or negative effects on survival and reproduction of individuals as relating
expression of a variable trait in a population;

to their

Natural selection as the cause of increases and decreases in heritable traits over
a population, but only if it affects reproductive success; and

time in

The changes in distribution of adaptations of anatomical, behavioral, and physiological

traits in a population.
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