.. ) Stackable Instructionally-
® embedded Portable Science
® (SIPS) Assessments Project

Grade 8 Science
Unit 3 End of Unit Assessment Design Patterns
Understanding Earth History and the Origin of Species
August 2023

The SIPS Grade 8 Science Unit 3 End of Unit Assessment Design Patterns, Understanding Earth History
and the Origin of Species was developed with funding from the U.S. Department of Education under the
Competitive Grants for State Assessments Program, CFDA 84.368A. The contents of this paper do not
represent the policy of the U.S. Department of Education, and no assumption of endorsement by the

Federal government should be made.

All rights reserved. Any or all portions of this document may be reproduced and distributed without prior
permission, provided the source is cited as: Stackable Instructionally-embedded Portable Science (SIPS)
Assessments Project. (2023). The SIPS Grade 8 Science Unit 3 End of Unit Assessment Design Patterns,
Understanding Earth History and the Origin of Species. Lincoln, NE: Nebraska Department of Education.



Table of Contents

Grade 8 SIPS Design Pattern fOr IMIS-ESSL-A..........ciiiiecece sttt sr e ete st st e s s s aes s erssreetestesaennan 1
Grade 8 SIPS Design Pattern fOr IMIS-LSA-1.......c.oo oottt eteste st st e tesevaet s sassassbe st ste e saenneens 5
Grade 8 SIPS Design Pattern fOr IMIS-LS4-2........ccuo ottt st st ste st et e st aes s ae b be e e ae e stesbeste s sasansensaeens 9
Grade 8 SIPS Design Pattern fOr IMIS-LSA-A...........ooeieeetieieeee e ste e et eeee s et e etaes e abe s stesaestestesreensassassansanan 12
Grade 8 SIPS Design Pattern fOr IMIS-LS4-6.........cocoeveiietieieeeee e ste e st e e eeeete ettt e be s saesaestestesnesesssssassansees 16
Grade 8 SIPS Design Pattern fOr IMS-LS3-1.......ciriceiie ettt st s st se e s e e s ass s e sse s see sre e snsnen 20

RO I ENCES ..ttt ettt ettt ettt e be et at e set e e s eabbes sasteabeseaatesabbes sabaesabe senste senatesebbes srbbes sesbeesnreens 24



( (.. SIPS Grade 8 Unit 3 End of Unit Assessment Design Patterns
(MS-ESS1-4, MS-LS4-1, MS-LS4-2, MS-LS4-4, MS-LS4-6, MS-LS3-1)

Grade 8 SIPS Design Pattern for MS-ESS1-4

Element Description

Knowledge and Practices In this task, students:

(DClI, SEP, CCC) e understand that geologic time can be interpreted from rock strata

and provides a way to organize Earth’s history.

e understand that the analysis of rock strata and the fossil record
provides only relative dates and not an absolute scale.

e construct scientific explanations based on valid and reliable
evidence obtained from sources.

The crosscutting concept of applying scale, proportion, and quantity
with respect to time, space, and energy observed at various scales using
models is the organizing concept for these DCls.

Performance Expectation | MS-ESS1-4 Construct a scientific explanation based on evidence from
rock strata for how the geologic time scale is used to organize Earth’s
4.6 billion-year-old history. [Clarification Statement: Emphasis is on how
analyses of rock formations and the fossils they contain are used to
establish relative ages of major events in Earth’s history. Examples of
Earth’s major events could range from being very recent (such as the
last Ice Age or the earliest fossils of homo sapiens) to very old (such as
the formation of Earth or the earliest evidence of life). Examples can
include the formation of mountain chains and ocean basins, the
evolution or extinction of particular living organisms, or significant
volcanic eruptions.] [Assessment Boundary: Assessment does not
include recalling the names of specific periods or epochs and events

within them.]
Knowledge, Skills, & KSA1: Analyze rock strata and fossils to determine the relative age of
Abilities (KSAs) the rock or fossils.

KSA2: Analyze rock strata and fossils to reconstruct aspects of Earth’s
history and interpret ancient environments.

KSA3: Analyze rock formations and the fossils they contain to establish
relative ages of major events in Earth’s history.

KSA4: Construct a scientific explanation based on evidence from rock
strata for how the geological time scale is used to organize Earth’s 4.6
billion-year-old history.

KSAS5: Construct an explanation using geological events, environmental
conditions, and fossil evidence to describe units of geological time.

KSA6: Construct an explanation using evidence, patterns, and reasoning
that geologic principles/processes that occur today also occurred in the
past.
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KSA7: Gather evidence from different data sources to help form an
explanation.

KSAS8: Construct a scientific explanation based on rock strata and the
assumption that theories and laws that describe the natural world
operate today as they did in the past and will continue to do so in the
future.

KSA9: Develop and/or use a model to describe the sequence of major
events in Earth’s history on the geologic time scale.

Student Demonstration of | @ Applies rules that can be applied to rock strata and fossils to
Learning determine relative age.

e Identifies and describes how fossils and rock strata can be used to
reconstruct aspects of Earth’s history and interpret ancient
environments.

e Uses reasoning to connect the evidence and support an explanation
for how fossils and rock strata can be used collectively to establish a
geological time scale.

® Articulates how the geological time scale is broken into smaller units
to establish relationships between geological events, environmental
conditions, and fossil evidence.

® Applies the principle of geological processes occurring today that
have been occurring since Earth formed to help explain major
events in Earth’s history.

e |dentifies and describes the evidence used to explain major events
in Earth’s history.

e Uses the geologic time scale to organize Earth’s 4.6 billion-year-old
history.

Work Product ® Produce or analyze a chart, graph, or timeline.

e (Create a model.

® Interpret a diagram.

e Making a claim using evidence.

e Construct an argument.

e Apply evidence.

e |dentify evidence.

e Organize data into tables/charts/graphs.

e Constructed response.

Task Features e The task focuses on performances for which students’ opportunity
to learn has prepared them.

® The task is based on the assessed KSA(s) and driven by a high-quality
scenario that focuses on a phenomenon or design problem.

® The task scenario is grounded in the phenomena and problems

being addressed.
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® The task prompts students to make connections between observed
phenomena or evidence and reasoning underlying the
observation/evidence.

® The task provides ways for students to make connections of
meaningful local, global, or universal relevance.

e The task scenario is sufficient, engaging, relevant, and accessible to
a wide range of students.

e The task is accessible, appropriate, and cognitively demanding for all
learners, including students with disabilities, students who are
English learners, or those who are working below or above grade
level.

e All prompts within a task are fair and equitable and include a range
of presentation and response modes.

® The task requires students to use scientific reasoning and process
skills to produce evidence that can be used by educators to make
inferences about student learning.

® The task requires students to use reasoning and integrate multiple
dimensions (i.e., SEP, DCI, CCC) to support sense-making about
phenomena or problems.

All tasks elicit core ideas as defined in the PE.
The task uses information that is scientifically accurate.
The task elicits core ideas as defined in the PE.

The task uses active voice and present tense.

The task is written at or below grade level.

Variable Features - The function of models, charts, or diagrams can be varied for
Aspects of an assessment different purposes.
task that can be varied to | ¢ The complexity of the information provided.

shift complexity or focus e Number, type, and complexity of models, tables, graphs, and/or

data sets.
e Use or purpose of the model.
e Types or sources of evidence.
e Domain-specific vocabulary and definitions.

e Format of ‘real-world’ phenomenon under investigation: image,
data, text, combination.

e Phenomenon addressed in the scenario, including but not limited
to:

o Rock strata

*  Rock layers may contain information about the environment
when the rock formed, such as relative age when compared
to other layers.

o Patterns of layering
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* Interpret cross-sections using fossils, faults, and other
evidence.

= Compare the age and history of rock layers at different
locations using widespread and recognizable events, such as
volcanic eruptions.

» Disruption of layers from major geologic events (e.g.,
volcanic eruptions, asteroid impacts, earthquakes, tsunamis,
etc.)

o The fossil record
» Correlate fossil evidence in similar rock layers at different
locations to describe changes through geologic time.
* Mass extinctions of organisms have occurred and are
evident in the geologic record.

Examples of Earth’s major events could include the Ice Age or the
earliest fossils of Homo sapiens, the formation of Earth, and the
earliest evidence of life.

Other examples can include the formation of mountain chains and
ocean basins, the evolution or extinction of specific living organisms,
or significant volcanic eruptions.

Assessment Boundaries

Students will not be asked to recall the names of specific periods or
epochs and events within them.

Students are not expected to recall the names of specific index
fossils.

Students are not expected to recall details about specific geological
events.

Students are not expected to develop counterarguments based on
evidence.

Emphasis should be on analyses of rock strata providing only
relative dates, not an absolute scale.

Technical Terms

Rock strata, ocean basin, mountain chains, glaciations, asteroid
impacts, extinctions, geologic time scale, Ice Age, fossils,
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Grade 8 SIPS Design Pattern for MS-LS4-1

Element

Description

Knowledge and Practices
(DCl, SEP, CCC)

In this task, students:

e understand that the fossil record is a collection of fossils and their
placement in chronological order.

e understand that the fossil record documents the existence,
diversity, extinction, and change of many life forms throughout the
history of life on Earth.

e analyze and interpret data to determine similarities and differences.

The crosscutting concept of identifying patterns in data using graphs,
charts, and images is the organizing concept for these DCls.

Performance Expectation

MS-LS4-1 Analyze and interpret data for patterns in the fossil record
that document the existence, diversity, extinction, and change of life
forms throughout the history of life on Earth under the assumption that
natural laws operate today as in the past. [Clarification Statement:
Emphasis is on finding patterns of changes in the level of complexity of
anatomical structures in organisms and the chronological order of fossil
appearance in the rock layers.] [Assessment Boundary: Assessment does
not include the names of individual species or geological eras in the
fossil record.]

Knowledge, Skills, &
Abilities (KSAs)

KSA1: Students can identify patterns between sedimentary rock layers
and the relative age of rock layers using a data representation.

KSA2: Students use graphs, charts, and images to identify patterns
within the fossil record (e.g., observed patterns in the fossil record as
evidence for when mass extinctions occurred).

KSA3: Students identify patterns of changes in the level of complexity of
anatomical structures in organisms in the fossil record, as a function of
time.

KSA4: Students can identify data to find patterns in rock layers to
determine the relative age of fossils and/or time periods when a given
fossil organism is present.

KSAS: Students can identify evidence for the long-term increase in the
diversity and complexity of organisms on Earth.

KSAG6: Students can identify evidence for a change of life forms
throughout the history of life on Earth (e.g., observed patterns in the
fossil record as evidence for when organisms emerged, evolved, or went
extinct).

KSA7: Student identifies or uses a data representation (e.g., chart, table,
or graph) about the fossil record to provide evidence to support a claim.

Student Demonstration of
Learning

® Analyzes and interprets data to determine evidence for the long-
term increase in the diversity and complexity of organisms on
Earth.
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® Analyzes and interprets data to find patterns in rock layers to
determine the age of fossils.

® Analyzes and interprets data within the fossil record to determine
similarities and differences in findings.

e |dentifies patterns from given data about fossils found within
various rock layers.

® Makes logical and conceptual connections between evidence in the
fossil record and explanations about the existence, diversity,
extinction, and change in many life forms throughout the history of
life on Earth.

e |dentifies patterns in the fossil record that document the existence,
diversity, extinction, and change of life forms throughout the history
of life on Earth.

Work Product e Create or complete a model.

e Constructed response.

® Interpret a diagram.

® Making a claim using evidence.

e Construct an argument.

e Apply evidence.

e Identify evidence.

e Organize research or data into tables/charts/graphs.

e Utilize graphic organizers.

Task Features ® The task focuses on performances for which students’ opportunity
to learn has prepared them.

e The task is based on the assessed KSA(s) and driven by a high-quality
scenario that focuses on a phenomenon or design problem.

® The task scenario is grounded in the phenomena and problems
being addressed.

e The task prompts students to make connections between observed
phenomena or evidence and reasoning underlying the
observation/evidence.

e The task provides ways for students to make connections of
meaningful local, global, or universal relevance.

e The task scenario is sufficient, engaging, relevant, and accessible to
a wide range of students.

e The task is accessible, appropriate, and cognitively demanding for all
learners, including students with disabilities, students who are
English learners, or those who are working below or above grade
level.

e All prompts within a task are fair and equitable and include a range

of presentation and response modes.
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e The task requires students to use scientific reasoning and process
skills to produce evidence that can be used by educators to make
inferences about student learning.

® The task requires students to use reasoning and integrate multiple
dimensions (i.e., SEP, DCI, CCC) to support sense-making about
phenomena or problems.

All tasks elicit core ideas as defined in the PE.
The task uses information that is scientifically accurate.
The task elicits core ideas as defined in the PE.

The task uses active voice and present tense.

The task is written at or below grade level.

Variable Features -
Aspects of an assessment
task that can be varied to
shift complexity or focus

Complexity of provided information.
Complexity of scientific concept(s) to be modeled.

Domain-specific vocabulary and definitions.

Phenomenon addressed in the scenario, including but not limited
to:

o The geographic distribution of species.

o Changes in the size and function of anatomical structures over
time.

Evidence of mass extinctions.
Evidence for the emergence and extinction of species.

o Evidence for the increasing diversity and complexity of
organisms.

o Use of vertical location in strata to determine relative ages of
different fossils.

e Format of "real-world" phenomenon under investigation: image,
data, text, combination.

e Number and types of relationships and patterns in the data.

e Complexity and amount of data represented by graphs, charts,
and/or images.

® Sentence starters.
e Number and types of life forms.
® Geologic period.

e Patterns to be used as evidence of existence, extinction, diversity,
and/or change in life forms in the fossil record.

Assessment Boundaries ® Assessment does not include the names of individual species or
geological eras in the fossil record.

o Assessment does not include the use of other objects in the solar
system, such as lunar rocks, asteroids, and meteorites as
information about Earth’s early formation and early history.
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Students are not expected to recall the ongoing branches that
produce multiple lines of descent that can be inferred by comparing
DNA sequences, amino acid sequences, and anatomical and
embryological evidence of different organisms.

Technical Terms

Fossils, anatomical similarities and differences, diversity, extinction,
fossil record, sedimentary layers, evolution, relative age
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Grade 8 SIPS Design Pattern for MS-LS4-2

Element

Description

Knowledge and Practices
(DCl, SEP, CCC)

In this task, students:

e understand that anatomical similarities and differences between
various organisms living today and the fossil record enable the
reconstruction of evolutionary history.

e understand that these similarities and differences can provide
information to make inferences of lines of evolutionary descent.

e construct explanations about real-world phenomena.

The crosscutting concept of applying patterns to identify cause-and-
effect relationships is the organizing concept for these DCls.

Performance Expectation

MS-LS4-2 Apply scientific ideas to construct an explanation for the
anatomical similarities and differences among modern organisms and
between modern and fossil organisms to infer evolutionary
relationships. [Clarification Statement: Emphasis is on explanations of
the evolutionary relationships among organisms in terms of similarity or
differences of the gross appearance of anatomical structures.]

Knowledge, Skills, &
Abilities (KSAs)

KSA1: Identify or describe anatomical similarities and differences among
modern organisms.

KSA2: |dentify or describe similarities and differences between modern
organisms and fossil organisms.

KSA3: Apply scientific ideas to construct explanations for evolutionary
relationships between modern and fossil organisms.

KSA4: Construct an explanation related to how an organism or
organisms evolve based on similarities and differences between modern
organisms and fossil organisms.

KSA5: Construct an explanation for the anatomical differences between
modern organisms.

KSA6: Apply the patterns in gross anatomical structures among modern
organisms and between modern organisms and fossil organisms to
construct explanations of evolutionary relationships between modern
organisms and fossil organisms.

KSA7: Identify or describe evidence of similarities and differences in
anatomical patterns that support a conclusion about evolutionary
relationships.

Learning

Student Demonstration of

e Accurately describes (or identifies) similarities and differences
among modern organisms.

e Accurately describes (or identifies) similarities and differences
between modern organisms and fossil organisms.

e Constructs an appropriate explanation related to how an organism
or organisms evolve based on similarities and differences between
modern organisms and fossil organisms based on the provided data.
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® Supports a claim that organisms are more likely to be closely related
if they share a pattern of similar anatomical features due to the
cause-and-effect relationship between genetic makeup and
anatomy.

® Supports an explanation with relevant and accurate evidence
related to similarities and differences, and the evolutionary
relationships among modern organisms and between fossil
organisms and modern organisms.

® Supports an explanation with relevant and accurate evidence for
evolutionary relationships evidenced by similarities or differences in
the gross appearance of anatomical structures.

Work Product e Constructed response.

® Selected response.

e Making a claim using evidence.

e Construct an argument.

e Apply evidence.

e |dentify evidence.

Task Features ® The task focuses on performances for which students’ opportunity
to learn has prepared them.

® The task is based on the assessed KSA(s) and driven by a high-quality
scenario that focuses on a phenomenon or design problem.

e The task scenario is grounded in the phenomena and problems
being addressed.

® The task prompts students to make connections between observed
phenomena or evidence and reasoning underlying the
observation/evidence.

e The task provides ways for students to make connections of
meaningful local, global, or universal relevance.

e The task scenario is sufficient, engaging, relevant, and accessible to
a wide range of students.

e The task is accessible, appropriate, and cognitively demanding for all
learners, including students with disabilities, students who are
English learners, or those who are working below or above grade
level.

e All prompts within a task are fair and equitable and include a range
of presentation and response modes.

e The task requires students to use scientific reasoning and process
skills to produce evidence that can be used by educators to make
inferences about student learning.

e The task requires students to use reasoning and integrate multiple
dimensions (i.e., SEP, DCI, CCC) to support sense-making about
phenomena or problems.

e All tasks elicit core ideas as defined in the PE.
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The task uses information that is scientifically accurate.
The task elicits core ideas as defined in the PE.

The task uses active voice and present tense.

The task is written at or below grade level.

Variable Features -
Aspects of an assessment
task that can be varied to
shift complexity or focus

Complexity of provided information.
Complexity of scientific concept(s) to be modeled.
Domain-specific vocabulary and definitions.

Phenomenon addressed in the scenario, including but not limited
to:

Comparison of homologous, analogous, or vestigial structures.
Adaptations for aquatic or terrestrial life.

Trends in complexity over geologic time.

Comparison of extant vs. extinct fossils.

O O O O O

Interpolating gaps in the fossil record.

Format of "real-world" phenomenon under investigation: image,
data, text, combination.

Number and type of organism(s).

Degree and type of similarities and differences of organisms.
Representation of data.

Degree and complexity of data.

Number and types of relationships and patterns in the data.
Sentence starters.

Number and types of life forms.

Geologic period.

Patterns to be used as evidence of similarities and differences
among modern organisms and between modern and fossil
organisms to infer evolutionary relationships.

Type and number of anatomical similarities and differences among
modern organisms and between modern organisms and fossil
organisms.

Assessment Boundaries

Students are not expected to recall the ongoing branches that
produce multiple lines of descent that can be inferred by comparing
DNA sequences, amino acid sequences, and anatomical and
embryological evidence of different organisms.

Assessment does not include the use of other objects in the solar
system, such as lunar rocks, asteroids, and meteorites as
information about Earth’s early formation and early history.

Technical Terms

Fossils, anatomical similarities and differences, evolutionary
descent, fossil record, modern organisms, fossilized organisms,
extinct organisms, evolutionary relationships
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Grade 8 SIPS Design Pattern for MS-LS4-4

Element

Description

Knowledge and Practices
(DCl, SEP, CCC)

In this task, students:

e demonstrate an understanding that natural selection leads to the
predominance of certain traits in a population and the suppression
of others.

e construct explanations that include relationships between variables
that describe phenomena.

The crosscutting concept of identifying that phenomena may have more
than one cause and some cause-and-effect relationships in systems can
only be described using probability as the organizing concept for the
disciplinary core ideas.

Performance Expectation

MS-LS4-4. Construct an explanation based on evidence that describes
how genetic variations of traits in a population increase some
individuals’ probability of surviving and reproducing in a specific
environment. [Clarification Statement: Emphasis is on using simple
probability statements and proportional reasoning to construct
explanations.]

Knowledge, Skills, &

Abilities

(KSAs)

KSA1: Identify data that provides information about how changes in
genetic traits relate to a population’s probability of surviving.

KSA2: Construct an explanation using evidence between traits and the
cause-and-effect relationships between those traits that affect the
probability of survival and reproduction of a given organism in a specific
environment.

KSA3: Describe how the increasing frequency of one variation over other
variations is evidence for how the variation is more advantageous for a
specific environmental change using data.

KSA4: Use reasoning to explain how changes in genetic traits in a
population relate to a species' probability of surviving in a specific
environment.

KSAS5: Explain how an environmental change resulted in different
frequencies of traits using data on changing frequencies of multiple
variations of a trait within a given population.

KSA6: Construct an explanation of how natural selection leads to the
predominance of certain traits in a population and the suppression of
others.

Student Demonstration of

Learning

e Correctly identifies or interprets data that relates changes in genetic
traits to the population's probability of surviving.

e Accurately describes how genetic traits have changed over time.

® Accurately describes how a given genetic trait can increase a
population’s chance of surviving.
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Accurately explains how changes in genetic traits in a population
relate to a species' probability of surviving in a specific environment.

Describes how cause-and-effect relationships can be used to explain
why some individuals survive and reproduce in a specific
environment.

Constructs explanations that describe how genetic variations
increase some individuals’ probability of surviving and reproducing.

Predicts a likely change in frequency of the phenotypes in a
population given data representing changing phenotypes within a
given population in response to environmental change.

Analyzes numerical data sets that represent a proportional
relationship between some change in the environment and
corresponding changes in genetic variation over time.

Work Product

Produce or analyze a chart, graph, or timeline.
Create a model.

Interpret a diagram.

Make a claim using evidence.

Construct an argument.

Apply evidence.

Identify evidence.

Organize data into tables/charts/graphs.
Make predictions.

Constructed response.

Summarize numerical data sets.

Task Features

The task focuses on performances for which students’ opportunity
to learn has prepared them.

The task is based on the assessed KSA(s) and driven by a high-quality
scenario that focuses on a phenomenon or design problem.

The task scenario is grounded in the phenomena and problems
being addressed.

The task prompts students to make connections between observed
phenomena or evidence and reasoning underlying the
observation/evidence.

The task provides ways for students to make connections of
meaningful local, global, or universal relevance.

The task scenario is sufficient, engaging, relevant, and accessible to a
wide range of students.

The task is accessible, appropriate, and cognitively demanding for all
learners, including students with disabilities, students who are
English learners, or those who are working below or above grade
level.
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e All prompts within a task are fair and equitable and include a range
of presentation and response modes.

e The task requires students to use scientific reasoning and process
skills to produce evidence that can be used by educators to make
inferences about student learning.

e The task requires students to use reasoning and integrate multiple
dimensions (i.e., SEP, DCI, CCC) to support sense-making about
phenomena or problems.

e All tasks elicit core ideas as defined in the PE.

e The task uses information that is scientifically accurate.

e The task elicits core ideas as defined in the PE.

e The task uses active voice and present tense.

® The task is written at or below grade level.

Variable Features - e Complexity of provided information.

Aspects of an assessment | ¢ Complexity of scientific concept(s) to be modeled.
ta?k that M e e Domain-specific vocabulary and definitions.

shift complexity or focus

e Phenomenon addressed in the scenario, including but not limited to:

o Environmental changes over time.

o Changes in available resources.

o Disease outbreak.

o Introduction/removal of a species.

o Changes from increased gene flow with other populations.

o Effects of habitat change due to human activity.

o Changes in phenotypic frequency over time between two
populations.

e Format of "real-world" phenomenon under investigation: image,
data, text, combination.

e Type of population(s) used.

e Range and complexity of data provided.

e Representation of data.

e Degree and complexity of data.

e Type and number of variations of a trait within a given population.

e Frequencies of variations of a trait within a given population in
response to environmental change.

Assessment Boundaries ® Assessment does not rely on an understanding of independence and
conditional probability and the analysis of two-way tables.

® Assessment does not include computation of probabilities of
compound events.

e Assessment does not include an understanding of how the crossover

between chromosomes during meiosis results in increased genetic
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variation; genetic mutations; or how genetic and environmental
factors can affect the expression of traits.

Technical Terms

Genetic variation, trait, environmental change, species, phenotypes,

frequencies of traits, natural selection, survival, reproduction,
probability, proportional relationships

Grade 8 SIPS Unit 3 End of Unit Assessment Design Patterns
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Grade 8 SIPS Design Pattern for MS-LS4-6

Element

Description

Knowledge and Practices
(DCl, SEP, CCC)

Students:

e demonstrate an understanding that adaptation by natural selection
is a process by which species change over time in response to
changes in environmental conditions.

e demonstrate an understanding that traits that support successful
survival and reproduction in the new environment become more
common; those that do not become less common.

e demonstrate an understanding that the distribution of traits in a
population changes.

e use mathematical representations to support scientific conclusions
related to measurable changes in selected traits in a population over
time.

The crosscutting concept of identifying that phenomena may have more
than one cause and some cause-and-effect relationships in systems can
only be described using probability as the organizing concept for these
DCls.

Performance Expectation

MS-LS4-6. Use mathematical representations to support explanations of
how natural selection may lead to increases and decreases of specific
traits in populations over time. [Clarification Statement: Emphasis is on
using mathematical models, probability statements, and proportional
reasoning to support explanations of trends in changes to populations
over time.] [Assessment Boundary: Assessment does not include Hardy
Weinberg calculations.]

Knowledge, Skills, &
Abilities (KSAs)

KSA1: Use mathematical representations that display a measurable
change in selected traits in a population over time to support scientific
conclusions.

KSA2: Use mathematical representations to support an explanation of
how a specific change in an environmental condition has led to an
observed change in traits in a population over time.

KSA3: Use mathematical representations to describe cause and effect
relationships with phenomena in relation to the distribution of traitsin a
population over time.

KSA4: Analyze data and determine ratio relationships to provide
evidence of why some inherited traits result in individuals that have a
survival advantage in a specific environment over time or why other
traits in a population are suppressed.

KSAS5: Analyze mathematical and/or graphic representations as
evidence to support the explanations that through natural selection,
traits that better support survival and reproduction are more common
in a population than those traits that are less effective.
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KSA6: Construct an explanation of the causes of natural selection and
the effect it has on the increase or decrease of specific traits in
populations over time.

Student Demonstration of | @ Gathers information to show that traits that do not support survival
Learning based on the environmental conditions will decrease in frequency
within a given population over time.

e Interprets graphs to identify patterns that show how traits that
support successful survival and reproduction in the new
environment become more common and those that do not become
less common.

e Describes evidence that shows that environmental conditions act as
selective pressures.

e Constructs an explanation to support (mathematical
representations) natural selection caused organism structures to
change over time because of the cause-and-effect relationships
between organisms and their environment.

e Demonstrates how mathematical representations be used to
support explanations of how natural selection may lead to increases
and decreases of specific traits in populations over time.

Work Product ® Produce or analyze a chart, graph or timeline.

e (Create a model.

® Interpret a diagram.

e Make a claim using evidence.

e Construct an argument.

e Apply evidence.

e Identify evidence.

e Organize data into tables/charts/graphs.

® Makes predictions.

e Constructed response.

® Summarize numerical data sets.

Task Features ® The task focuses on performances for which students’ opportunity
to learn has prepared them.

® The task is based on the assessed KSA(s) and driven by a high-quality
scenario that focuses on a phenomenon or design problem.

® The task scenario is grounded in the phenomena and problems
being addressed.

® The task prompts students to make connections between observed
phenomena or evidence and reasoning underlying the
observation/evidence.

e The task provides ways for students to make connections of

meaningful local, global, or universal relevance.
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e The task scenario is sufficient, engaging, relevant, and accessible to
a wide range of students.

® The task is accessible, appropriate, and cognitively demanding for all
learners, including students with disabilities, students who are
English learners, or those who are working below or above grade
level.

e All prompts within a task are fair and equitable and include a range
of presentation and response modes.

e The task requires students to use scientific reasoning and process
skills to produce evidence that can be used by educators to make
inferences about student learning.

e The task requires students to use reasoning and integrate multiple
dimensions (i.e., SEP, DCI, CCC) to support sense-making about
phenomena or problems.

e All tasks elicit core ideas as defined in the PE.

e The task uses information that is scientifically accurate.

e The task elicits core ideas as defined in the PE.

® The task uses active voice and present tense.

e The task is written at or below grade level.

Variable Features - e Complexity of provided information.

Aspects of an assessment | ¢ Complexity of scientific concept(s) to be modeled.
ta?k that can!oe—varied 42 e Domain-specific vocabulary and definitions.

shift complexity or focus

® Phenomenon addressed in the scenario, including but not limited

to:

o Defense from predation.

o Changes in food sources.

o Response to disease or parasitism.

o Effect of changes in environmental conditions on phenotype
and allele frequency.

o Changes in competition with other species for resources.

o Changes in competition within a species for resources.

o Variation in the population.

o Differential reproductive success.

o Heritable traits.

e Format of "real-world" phenomenon under investigation: image,
data, text, combination.

e Use or purpose of mathematical representations.

e Mathematical and/or computational representations.

e Type of population(s) used.

e Range and complexity of data provided.

e Representation of data.
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Degree and complexity of data.
Type and number of variations of a trait within a given population.

Frequencies of variations of a trait within a given population in
response to environmental change.

Assessment Boundaries

Assessment does not include Hardy Weinberg calculations.

Assessment does not include an understanding of how the
crossover between chromosomes during meiosis results in
increased genetic variation; genetic mutations; or how genetic and
environmental factors can affect the expression of traits.

Technical Terms

Genetic variation, trait, environmental conditions, species,
phenotypes, inherited traits, natural selection, survival,
reproduction, ratio relationships, suppressed, survival advantage,
environmental factors
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Grade 8 SIPS Design Pattern for MS-LS3-1

Element

Description

Knowledge and Practices
(DCI, SEP, CCC)

In this task, students:

e demonstrate an understanding that genes are located in the
chromosomes of cells and each distinct gene chiefly controls the
production of specific proteins, which in turn affects the traits of the
individual.

e demonstrate an understanding that changes (mutations) to genes
can result in changes to proteins which can affect the structure and
functions of the organism and thereby change traits.

e demonstrate an understanding that genetic mutations can result in
changes to the structure and function of proteins which may be
beneficial, harmful, or neutral to the organism.

e develop and use models to describe phenomena related to the
inheritance and variation of traits.

The crosscutting concept of applying the structure and function of
complex and microscopic structures and systems to describe how their
function depends on the shapes, composition, and relationships among
their parts is the organizing concept for these DCls.

Performance Expectation

MS-LS3-1. Develop and use a model to describe why structural changes
to genes (mutations) located on chromosomes may affect proteins and
may result in harmful, beneficial, or neutral effects on the structure and
function of the organism. [Clarification Statement: Emphasis is on
conceptual understanding that changes in genetic material may result in
making different proteins.] [Assessment Boundary: Assessment does not
include specific changes at the molecular level, mechanisms for protein
synthesis, or specific types of mutations.]

Knowledge, Skills, &
Abilities (KSAs)

KSA1: Identify and make distinctions between chromosomes and genes
and understand the connections between them.

KSA2: Develop or complete a model to show how a mutation of genetic
material could have a positive, negative, or neutral impact on the
expression of traits in organisms.

KSA3: Identifies a model that shows a mutation and/or the resulting
proteins.

KSA4: Use the model to categorize the effects of mutations as
beneficial, harmful, or neutral changes to trait structure and function.

KSAS5: Develop a model (concept map) that accurately represents the
expression of genes as traits.

KSAG6: Identify proteins as the link between gene structure to trait
structure and function.

KSA7: Use the model to explain what the effects of a mutation could be
on the resulting protein and a trait of an organism.

Grade 8 SIPS Unit 3 End of Unit Assessment Design Patterns 20



KSA8: Develop or complete a model showing a gene, a resulting protein,
the protein’s function, and the resulting structural/functional change in

an organism.

Student Demonstration of | ¢ Model accurately represents the relationship between protein
Learning structure and function.

® Model accurately represents the relationship between trait
structure and function.

® Model accurately represents the relationship between genes,
proteins, and traits.

® Model accurately represents the expression of genes as traits.

e Model accurately represents how observable organism traits result
from the activity of proteins.

® Accurately categorizes the effects of mutations and describes why
they are beneficial, harmful, or neutral changes to protein function.

e Accurately predicts how an example mutation of a protein affects
the structure and function of a trait.

® Predicts if the mutation is helpful, harmful, or neutral.

Work Product e Develop or complete a model.

e Constructed response.

e Concept map.

e Prediction.

e Represent mechanisms, relationships, and connections.

Task Features e The task focuses on performances for which students’ opportunity
to learn has prepared them.

® The task is based on the assessed KSA(s) and driven by a high-quality
scenario that focuses on a phenomenon or design problem.

e The task scenario is grounded in the phenomena and problems
being addressed.

e The task prompts students to make connections between observed
phenomena or evidence and reasoning underlying the
observation/evidence.

® The task provides ways for students to make connections of
meaningful local, global, or universal relevance.

e The task scenario is sufficient, engaging, relevant, and accessible to
a wide range of students.

® The task is accessible, appropriate, and cognitively demanding for all
learners, including students with disabilities, students who are
English learners, or those who are working below or above grade
level.

e All prompts within a task are fair and equitable and include a range

of presentation and response modes.
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The task requires students to use scientific reasoning and process
skills to produce evidence that can be used by educators to make
inferences about student learning.

The task requires students to use reasoning and integrate multiple
dimensions (i.e., SEP, DCI, CCC) to support sense-making about
phenomena or problems.

All tasks elicit core ideas as defined in the PE.

The task uses information that is scientifically accurate.
The task elicits core ideas as defined in the PE.

The task uses active voice and present tense.

The task is written at or below grade level.

Variable Features -
Aspects of an assessment
task that can be varied to
shift complexity or focus

Complexity of provided information.
Complexity of scientific concept(s) to be modeled.
Domain-specific vocabulary and definitions.

Phenomenon addressed in the scenario, including but not limited
to:

o Genes and proteins are the same thing.

o Traits change due to the environment, which in turn changes
genes.

o The information in genes provides instructions for rearranging
chromosomes into traits.

o Mutations are always harmful to the functioning of an organism.

Format of "real-world" phenomenon under investigation: image,
data, text, combination.

Complexity of genes, proteins, and trait expressions presented.

Complexity of definitions for beneficial, harmful, or neutral changes
to protein and trait structure and function.

Complexity of scientific concept(s) to be modeled.

Function of the model:

o To explain a mechanism underlying a phenomenon.

o To predict future outcomes.

o To describe a phenomenon.

o To generate data to inform how the world works.

The degree to which components of the model are provided.

The model may be provided for revision or one that is created from
scratch.

Representation of model.
Use or purpose of the model.

Type of model (e.g., physical/virtual).
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Assessment Boundaries

Assessment does not include specific changes at the molecular level,
mechanisms for protein synthesis, or specific types of mutations.
Assessment does not include meiosis, mitosis, or the process of
sexual reproduction.

Models focus on the expression of genetic traits, rather than on the

molecular-level mechanisms for protein synthesis or specific types
of mutations.

Technical Terms

Genes, chromosomes, proteins, traits, mutation, protein function,
genetic information, cell, nucleus, genetic material, protein
synthesis, gene expression
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