
ASSESSMENT SYSTEM OVERVIEW
Each OpenSciEd unit includes an assessment system that offers many opportunities for different types of assessments throughout the lessons, including pre-assessment, formative
assessment, summative assessment, and student self assessment. Formative assessments are embedded and called out directly in the lesson plans. Please look for the “Assessment
Icon” in the teacher support boxes to identify places for assessments. In addition, the table below outlines where each type of assessment can be found in the unit.

Overall Unit Assessment

When Assessment and Scoring
Guidance Purpose of Assessment

Lessons 1 Initial Explanation
handout

Driving Question
Board

Pre-assessment
The student work in lesson 1 available for assessment should be considered a pre-assessment. It is an opportunity to learn
more about the ideas that your students bring to this unit. Revealing these ideas early on can help you be more strategic in
how to build from and leverage student ideas across the unit.

This initial explanation can be used as a baseline pre-assessment for three areas of your students thinking:
initial student understanding of connections between penguins of today and penguins of long ago. For example,
do students think they are two different types of organisms, or do students think they are related somehow.
initial student ability to know what kind of evidence would be needed to support or refute specific claims.
initial ideas about types of mechanisms students think could be the cause of the changes in penguin populations.

The Driving Question Board is another opportunity for pre-assessment. Reinforce for students to generate open-ended
questions, such as how and why questions, to post to the board, but celebrate any questions that students share even if
they are close-ended questions. If your students are asking mostly closed questions, you can provide a copy of a photo of
the questions on the Driving Question Board, and ask them to work on refining three or more of these questions so that
they become “how” and “why” questions. Listen for questions that address both parts of our model and if a part of the
model has few or no questions, prompt students to generate more questions in this space so that each part of the model
has a set of questions with which to guide investigations.

Lesson 4 3 Explanations in
Progress Tracker

Formative Assessment
Students construct three mini explanations in response to these questions: “Where did all the different types of ancient
penguins go? Where did all the different types of modern penguins come from? Why are there similarities and differences
in the traits we see between modern and ancient penguins?” To construct these explanations, students use various
representations in the timeline model they are developing as a class to represent the similarities and differences in their
characters.

The first two of these explanations provide you a good opportunity to look for evidence for how students' thinking has
shifted since lesson 1, which had these same questions. Coupled with the third explanation, these work together to give
students practice developing an explanation based on preliminary evidence to illustrate that changes over time occur in the
existence, diversity, and disappearance of different kinds of penguins throughout history. Such an explanation that is
closely aligned to MS-LS4-1. Though some students may not yet be proposing evolutionary relationships between ancient
and modern organisms, it is likely you will see draft ideas of these later relationships being proposed in many students'
explanations. These ideas will include things like:

Some ancient penguins and all their descendants either died off and disappeared entirely
Different types of modern penguins must have descended from different lines of penguin ancestors that stretch
back many, many generations.
The lines of descent for modern penguins may have split from a common ancestor at some point in the past.
Something may be changing in a line of descent from some ancient penguins to modern penguins - either
changing within individuals, their offspring, and/or the entire population.
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When Assessment and Scoring
Guidance Purpose of Assessment

Lesson 6 Quick write at the end
of day 1

Formative Assessment
Students complete a quick write and have a Consensus Discussion to make and defend a claim about whether ancient
penguins (and other organisms) are the ancestors of modern penguins (and other organisms). This argument provides
another opportunity to see how students' ideas have shifted since lesson 1 and 4. Students should be converging on an
explanation that is closely aligned to MS-LS4-1. At this point you should be seeing students arguing for the following idea:

There must have been some population(s) of ancient organisms that had offspring that were lines of descendants
that led to modern organisms.

Lesson 10 Different environmental
conditions and results

My Model for Changes
in Bacteria Populations

Sample student
responses:

KEY: Two different
environmental
conditions and
results
My Model Changes
in Bacteria
Populations

Summative Assessment

There are two parts to this assessment. The first part of the assessment is well aligned to MS-LS4-4. In this part students’
plan and carry out an investigation in a simulated environment to collect data about how environmental conditions may
increase or decrease the probability of specific trait variations being passed on in a population. using evidence derived from
analysis of graphical data representations generated from a computer simulation in two different investigations. Their data
analysis is recorded in Different environmental conditions and results.

The second part of the assessment is well aligned to MS-LS4-6. In this part students construct an explanation based on
evidence collected from running a simulation and using science ideas included in our General Model for Natural Selection
for how and why small changes in an environment may cause large changes in trait variations in a population over long
periods of time. Their explanation will be recorded on My Model for Changes in Bacteria Populations, which you will collect at
the end of day 2.

Lesson 11 Reviewing Our Driving
Question Board

Sample student
responses:

Examples of using
General Model to
explain Horses and
Penguins

Summative Assessment

This assessment is well aligned to MS-LS4-2. Student use a model of adaptation by natural selection acting over
generations to construct an scientific explanation to account for how natural selection (cause) could explainwhy some traits
of modern penguins are different than the traits of very ancient penguins (effect) and why traits changed in penguins over
millions of years (effect). This explanation is completed diagrammatically on Reviewing Our Driving Question Board.

After each lesson Lesson Performance
Expectation Assessment
Guidance -- See
below.

Formative Assessment
Use this document to see which parts of lessons or student activity sheets can be used as embedded formative
assessments.

Occurs in some
lessons

Progress Tracker Formative and Student Self-Assessment
The Progress Tracker is a thinking tool that was designed to help students keep track of important discoveries that the class
makes while investigating phenomena and figure out how to prioritize and use those discoveries to develop a model to
explain phenomena. It is important that what the students write in the Progress Tracker reflects their own thinking at that
particular moment. We strongly suggest it is not collected for a summative “grade” other than for completion.

For more information about the OpenSciEd approach to assessment and general program rubrics, visit the OpenSciEd Teacher Handbook.
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Lesson-by-Lesson Assessment Opportunities
Every OpenSciEd lesson includes one or more lesson-level performance expectations (LLPEs). The structure of every LLPE is designed to be a three-dimensional learning, combining
elements of science and engineering practices, disciplinary core ideas and cross cutting concepts. The font used in the LLPE indicates the source/alignment of each piece of the text
used in the statement as it relates to the NGSS dimensions: alignment to Science and Engineering Practice(s), alignment to Cross-Cutting Concept(s), and alignment to the
Disciplinary Core Ideas.

The table below summarizes opportunities in each lesson for assessing every lesson-level performance expectation (LLPE). Examples of these opportunities include student
handouts, home learning assignments, progress trackers, or student discussions. Most LLPEs are recommended as potential formative assessments. Assessing every LLPE listed can
be logistically difficult. Strategically picking which LLPEs to assess and how to provide timely and informative feedback to students on their progress toward meeting these is left to
the teacher's discretion.

Lesson Lesson-Level Performance Expectation(s) Assessment Guidance

Lesson 1 1.A Analyze and interpret data, to find
patterns in penguins that are alive today
using data cards containing photos,
maps, charts, measurements, and
descriptive text.

1.B Develop an initial explanation and
identify evidence needed to determine
what caused the observed changes in
the existence, diversity, and
disappearance of different kinds of
penguins throughout history.

1.C Ask questions that arise from initial
observations of patterns in the images
depicting anatomical similarities and
differences of penguins that are alive
today and of a fossil of a penguin from
long ago.

1.A Analyzing and interpreting data; Patterns
When to check for understanding: On day 2, when students are looking for connections in the data cross their 19
penguin data cards.

What to look/listen for: Each student leading at least one of the three ways their small group tries to sort the cards
and co-facilitating the discussion about the patterns they notice as they do this.

1.BConstructing Explanations; Cause and Effect
When to check for understanding: After they develop their initial explanations on day 3, it may be helpful for your
students to leave their notebooks in the classroom for you to assess their work.

What to look/listen for: Students (1) make more than one claim about what happened to the penguins from long ago
and where modern penguins came from, (2) support their claim by providing a possible mechanism, and (3) articulate
evidence needed to either support or refute their claims.

1.C Asking Questions; Patterns
When to check for understanding: On day 4, students are directed to develop open-ended questions for the DQB
using how and why prompts. It is important that all questions posed by students be placed on the DQB regardless of
whether they are open-ended or close-ended.

What to look/listen for: For students’ DQB questions, make note of any close-ended questions and use navigation
time throughout the unit to turn close-ended questions into open-ended ones that necessitate a need to examine
additional evidence. As you move into the discussion of ideas for future investigations and data we need, have
students focus on categorizing their questions and then identifying the kinds of data and additional information that
would be helpful in answering a category of questions.
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Lesson Lesson-Level Performance Expectation(s) Assessment Guidance

Lesson 2 2.A Analyze and interpret data to find
patterns across heritable traits between
different types of modern penguins and
ancient penguins.

2.B Ask questions about ancient
ancestors of modern penguins based on
close analysis of patterns in the trait data
for modern penguins and Pedro,
comparing this to information on the
data cards from Lesson 1, orienting to
corresponding bones in skeletal models
of penguins and humans, and
rewatching the penguin live cam or video
recording from Lesson 1; describe the
type of data that would be needed in
order to answer some of these
questions.

2.A Analyze and Interpret Data; Patterns
When to check for understanding

1. In students’ Progress Trackers, which you will have at the end of day 1 when you collect students’ science
notebooks.

2. In students’ Progress Trackers, which you will have at the end of day 2 when you recollect students’ science
notebooks.

What to look/listen for
1. Some types of traits are shared across all the penguins and/or certain types of penguins share many more

traits in common than others.
2. Any claim is acceptable (e.g., Pedro is an ancestor, is not an ancestor, is related in some other way to modern

penguins or other ancient penguins, and so forth). Justification should include citing patterns in the heritable
trait data. See examples in the related assessment callout box.

2.B Ask Questions and Define Problems; Patterns
When to check for understanding

1. In students’ Progress Trackers, which you will have at the end of day 1 when you collect students’ science
notebooks.

2. In students’ Progress Trackers, which you will have at the end of day 2 when you recollect students’ science
notebooks.

What to look/listen for
1. Look for a line of new questions that emerged from the sources of data they investigated on day 1. This is

likely to include questions based on either of the following:
a. how similar bone-related trait variation will be in the penguins (or in other organisms)
b. how structural variation in bone and/or muscle might be related to function

2. Look for any line of new questions that emerged related to how similar bone-related trait variation will be in
the ancient penguins (or in other organisms). This implies the need for comparing the same sort of data next
time that they looked at today, but for more ancient fossils.

Lesson 3 3.A Develop and use a timeline of a large
data set to identify patterns in heritable
trait variations found in different
penguins across different points in time.

3.B Analyze and interpret data from data
tables, images, maps, and descriptive
text to identify patterns of similarities
and differences in heritable trait
variations, environments, and geographic
locations of ancient penguin fossils
across time.

3.A Analyzing and interpreting data; Patterns
When to check for understanding: At the end of day 1 as students are constructing an organization of the ancient
penguins on their timeline poster.

What to look/listen for: Placement of the following groups of penguins over the corresponding horizontal section of
their timeline:

all 18 modern penguins at the far right side of the timeline (0 mya or to the right of it)
each ancient penguin placed within the corresponding ancient time period matching its data strip.
Clustering of penguin types and/or vertical spread based on the number of trait similarities within each time
period

3.B Analyzing and interpreting data; Patterns
When to check for understanding: At the end of the lesson after students have added to their individual Progress
Tracker at two different points in day 2 of the lesson

What to look/listen for: See the assessment guidance box at the end of day 2.
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Lesson Lesson-Level Performance Expectation(s) Assessment Guidance

Lesson 4 4.A Develop an explanation based on
preliminary evidence to illustrate that
changes over time occur in the
existence, diversity, and disappearance
of different kinds of penguins
throughout history.

Constructing Explanations; Stability and Change
When to check for understanding: After students develop their three mini explanations in response to the questions-
-Where did all the different types of ancient penguins go? Where did all the different types of modern penguins
come from? Why are there similarities and differences in the traits we see between modern and ancient penguins?--it
may be helpful for your students to leave their notebooks in the classroom for you to assess their work.

What to look/listen for: Students include the following ideas in their explanations:
1. Some ancient penguins and all their descendants either died off and disappeared entirely or their

descendants became something else.
2. At least one type of ancient penguin had descendents that are alive today. This type(s) of penguins can be

similar to one of the fossils that we have seen or not to fossils that we have not seen because they are
assumed to be undiscovered fossils.

3. Different types of modern penguins must have descended from different lines of penguin ancestors that
stretch back many millions of years.

4. Additional optional ideas that may appear are listed in the assessment guidance callout box.
5. Students cite a line of evidence from prior groupings of the types of penguins for one or more of their

explanations or identify gaps or holes in their explanations that require additional evidence to support.

Lesson 5 5.A Analyze and interpret data from
images to identify patterns of similarities
and differences in modern organisms
and the fossil record and use the
patterns to look for relationships
between ancient and modern organisms.

5.B Respectfully provide and receive
critiques about organizational models of
the similarities and differences (patterns,
stability, and change) in some of the
characters of organisms observed over
time and in different environments
based on evidence from the fossil
record.

5.A Analyzing and Interpreting Data - Patterns
When to check for understanding: On day 1 of this lesson, students will look for patterns to organize a set of
organisms based on similarities in characters. They will also compare their thinking with that of other groups who
analyzed the same data. On day 2, students will reassess their organization based on characters by examining new
data sets showing the ages of fossils and the environmental conditions in which ancient and modern organisms lived
or live.

What to look for: Students will have some ideas about connections of ancient and modern organisms, but their
understanding will be incomplete and they may be confused by differences between their group’s analysis and
organization and that of other groups. At the end of day 1 they should be wondering about what kind of additional
data might be needed to refine their thinking. After examining additional data on day 2, students should recognise
that the further back in the fossil record organisms go, the more dissimilar they are to modern organisms. Also, in
some cases similarities or differences in characters may be related to the environmental conditions in which an
organism lived.

5.B Engaging in Argument from Evidence - Stability and Change
When to check for understanding: Students will have two opportunities to engage in respectful feedback
conversations with their classmates during day 2 of this lesson.

1. The first occurs as groups who examined changes in characters of the same organism come together and
share their ideas and organizational models.

2. The second is when students form triads to share their thinking and models showing relationships among
characters, time in which organisms live(d), and environments in which organisms live(d) for all three
organisms investigated during this lesson.

What to look for: By this final unit of 8th grade, students should be very familiar with classroom norms that guide
respectful conversations. Closely listening and trying to make sense of their peers’ ideas should be a well-established
practice in small-group argument sharing. Though students are not yet building mechanistic explanations, they should
be supporting their ideas and organizational models with patterns in the data sets that their peers shared. Students
should also be posing and responding to questions to elicit additional details or to clarify the patterns in these models
when there is something they don’t understand.
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Lesson Lesson-Level Performance Expectation(s) Assessment Guidance

Lesson 6 6.A: Construct, use, and/or present an
oral and written argument supported by
empirical evidence and scientific
reasoning to support an explanation for
whether the types of things that lived
long ago are ancestors to the modern
organisms we see today (stability and
change).

6.B: Ask questions related to what is
causing changes in a whole population of
organisms?

6.A Construct an Argument; Stability and Change
When to check for understanding
At the end of day 1 students complete a quick write and have a Consensus Discussion to make and defend a claim
about whether ancient penguins (and other organisms) are the ancestors of modern penguins (and other organisms).

What to look and listen for
As students are completing the quick write circulate to check in to see if claims are aligned with the idea that
penguins alive today descended from penguins that lived long ago and somehow the variation in their
characters have changed.
During the Consensus Discussion listen for students to use evidence to support their ideas by discussing the
idea that there are variations and differences present in populations already.
Students may say the organisms we see now are descendants of the organisms we find fossil evidence of
and each living penguin now was descended from an ancient one, or they may have another idea about the
relationships. The key is to get students to start attempting to support the idea that the organisms must
have changed somehow.

6.B Ask Questions; Cause and Effect

When to check for understanding
At the end of day 2 students revise their DQB to ask questions about how these organisms could have changed over
time.

What to look/listen for
Look and listen for ideas that include

wondering about variation in the population,
where new traits come from, and
how things change, such as learning or acquiring new traits vs. inheriting the traits from parents.
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Lesson Lesson-Level Performance Expectation(s) Assessment Guidance

Lesson 7 7.A Analyze and interpret data
representing mean, median, or variability
to examine patterns of changes over
time that affect the predominance of
certain traits in a population.

7.B Communicate and evaluate scientific
information about a system of cause and
effect relationships to explain how traits
that support successful survival and
reproduction become more common
and those that do not become less
common.

7.C Using models, construct an
explanation of changes over time in the
distribution of traits in a population in
response to changes in environmental
conditions.

7.A Analyzing and Interpreting Data; Patterns
When to check for understanding: On day 1 of this lesson, students will focus on analyzing various subsets of data
collected about one of four different organisms. Each case is a population undergoing relatively rapid changes in trait
distribution over multiple generations. They will analyze data independently and prepare to share their analysis and
interpretation with group members. On days 2 and 3 individuals will join with their group members to re-interpret the
data in the context of a more-complete understanding of each case.

What to look for: Students will need to both identify their data in the “Identify: What do I see in the data?” section of
the table at the end of their subset and interpret their data in the “Interpret: What does this mean?” section of that
same table on day 1. Some of the data subsets are complex, and they may struggle with either or both of those tasks,
but by the end of day 1 they should be able to describe what their data subset means. On days 2 and 3, as they
interpret the meaning of others’ data subsets during group discussions and preliminary model building, they should
begin to see the data patterns in the larger context of the whole system they are investigating.

7.B Obtaining, Evaluating and Communicating Information; Cause and Effect
When to check for understanding: On day 1, students will obtain information from the Overview section and the data
subsets of their data packets related to what is causing a change to occur in the population of organisms they are
investigating. They’ll do that work both individually and in small groups. On day 2, they evaluate others’ interpretations
of data as individuals share during a group discussion. On days 2 and 3, group work to leverage crosscutting concepts
(CCCs) and build models will provide opportunities to communicate about their growing understanding of the system
they are investigating. Using Using the CCC Lens on day 2, they will work directly with the lens of ”cause and effect” as
they talk with a partner about their system model. As they come to consensus about their model and create a poster
at the end of day 3, they try to generate a chain of cause and effect that explains the changes in their case.

What to look for: For specific details of what to check for in each section of the cases, look at Key for Using the CCC
Lens.

7.C Constructing Explanations; Stability and Change
When to check for understanding: The elements of the explanations that students will construct are built throughout
all 3 days of this lesson, but the actual construction of the explanation in the form of a system model occurs in four
different activities. In each activity, students work to explain what caused the changes in the population of organisms
in their case.

1. First, they construct a preliminary model on day 2 after sharing and discussing all the data subsets regarding
their case.

2. They begin day 3 by articulating their individual thinking on Develop a System Model about how they will use
a model to explain what caused the change in their system.

3. Next, they work together in their group to come to a consensus about their system model so that they can
prepare to communicate it to other groups.

4. Finally, they create a poster that summarizes the explanation of change that they have constructed.
All these activities present opportunities to engage in constructing an explanation and considering the causes of
changes within a complex system.

What to look for: The structure of an explanation is not explicitly scaffolded in the activities of this lesson. Rather,
throughout the activities called out above, students are expected to propose ideas that are supported by evidence in
order to explain changes that occur in their system. Each student will have a different level of familiarity with certain
data subsets. Listen for students to ask for evidence or support for ideas that their group members may have in each
group activity. Over the sequence of activities, they should consider multiple possibilities of cause-and-effect
relationships that lead to change and demonstrate an increasingly complex synthesis of ideas within their system
model.
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Lesson Lesson-Level Performance Expectation(s) Assessment Guidance

Lesson 8 8.A Respectfully provide and receive
critiques about one’s explanations and
model ideas by citing relevant evidence
and posing and responding to questions
that elicit pertinent elaboration and
detail related to what in the system is
remaining stable (e.g., traits within
individuals and patterns of inheritance)
and what is changing (e.g., distribution of
traits) and what causal mechanisms (e.g.,
competitive advantages, selection
events) are at work on different
populations in different (eco)systems.

8.B Develop a model that includes
unobservable mechanisms describing
more than one cause-and-effect
relationship between different parts and
components in a system to explain how
natural selection leads to a change in the
distribution of traits in a population over
time, while heritable traits of each
individual remain stable.

8.A Arguing from Evidence; Stability and Change, Cause and Effect
When to check for understanding

As students follow the discussion protocol on slide B and visit their case study posters with a partner on the
start of day 1
As students follow the discussion protocol on slide D at the end of day 1 and the discussion protocol on slide
F at the beginning of day 2
When you review exit tickets from the end of day 1 to get a measure of each student’s own perceptions of
their role and contributions in the argumentation work so far

What to look and listen for
Every student provides nonverbal feedback (snapping) to their partner and/or closely tracks the presentation
their partner is making.
Every student cites broad patterns in the evidence from their cases and proposes general statements about
cause-and-effect relationships between some parts of their system; every student provides and responds to
feedback to and from their partner as to whether those mechanisms apply across both systems.
See details in the assessment guidance box for 8.A.3.

8.B Developing and Using Models; Stability and Change, Cause and Effect
When to check for understanding: In students’ science notebooks collected at the end of day 2.

What to look and listen for: See details in the assessment guidance box for 8.B.

Lesson 9 9.A Construct and present an oral and
written argument that changes in
environmental conditions may increase
or decrease the probability of specific
trait variations being passed on in a
population, using evidence derived from
analysis of graphical data representations
generated from an investigation using a
computer simulation.

9.B Explain the ways in which our
general model of natural selection was
refined based on the results of our
bacteria simulation investigations and
explain what parts and interactions
would need to be redesigned in the
simulation to test additional causal
relationships from our general model of
natural selection.

9.A Engaging in Argument From Evidence; Patterns, Cause and Effect
When to check for understanding

1. In students’ individual Progress Tracker entries after you collect their science notebooks at the end of day 1
and/or in the first whole-class discussion at the start of day 2.

2. In the second set of class discussions (small group and whole group) comparing the results of both
investigations in the middle of day 2.

What to look and listen for
1. Look at the specific guidance box for 9.A.1 for a summary of the ideas to look and listen for at this point in

the lesson.
2. Look at the specific guidance box for 9.A.2 for a summary of the ideas to look and listen for at this point in

the lesson. These ideas will be different than those in 9.A.1 as they draw on evidence from across two
different investigations.

9.B Constructing Explanations and Designing Solutions; Cause and Effect
When to check for understanding: In students’ responses on page 1 of Four Salmonella Bacteria. They will share these
with the whole class at the start of Lesson 10. It is recommended you collect these at the end of day 1 of Lesson 10.

What to look and listen for
See page 1 of Refining and Applying our General Model of Natural Selection for question-specific responses.
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Lesson Lesson-Level Performance Expectation(s) Assessment Guidance

Lesson 10 10.A Plan and carry out an investigation
in a simulated environment to collect
data about how environmental
conditions may increase or decrease the
probability of specific trait variations
being passed on in a population. using
evidence derived from analysis of
graphical data representations generated
from a computer simulation in two
different investigations.

10.B Construct an explanation based on
evidence collected from running a
simulation and using science ideas
included in our General Model for
Natural Selection for how and why small
changes in an environment may cause
large changes in trait variations in a
population over long periods of time.

10.A Planning and Carrying Out an Investigation; Patterns, Cause and Effect
When to check for understanding: In students’ completed data table in Different environmental conditions and results
after you collect their science notebooks at the end of day 1

What to look and listen for: Look at the specific assessment guidance box for 10.A for a summary of the ideas to look
and listen for at this point in the lesson. An example student response is available in KEY: Two different environmental
conditions and results.

10.B Constructing Explanations and Designing Solutions; Cause and Effect; Stability and Change
When to check for understanding: In students’ explanations on My Model for Changes in Bacteria Populations. It is
recommended that you collect these at the end of day 2.

What to look and listen for: Look at the specific assessment guidance box for 10.B for a summary of the ideas to look
and listen for at this point in the lesson. An example student response is available in My Model Changes in Bacteria
Populations.

Lesson 11 11.A Use a model of adaptation by
natural selection acting over generations
to describe cause and effect
relationships that predict how and why
organisms’ traits changed over time
(millions of years) in response to
changes in environmental conditions.

11.B Construct a scientific explanation to
account for how natural selection (cause)
could explain why the traits of modern
penguins are different than the traits of
very ancient penguins (effect) and why
traits changed in penguins over millions
of years (effect).

11.C Ask questions that arise from careful
observation of phenomena, models, or
unexpected results, to clarify and/or seek
additional information regarding cause
and effect relationships and stability and
change in lines of evolutionary descent.

11.A Developing and Using Models; Cause and Effect
When to check for understanding: During both partner conversations and whole class discussion as students work on
modifying the General Model of Natural Selection to explain changes in horses’ toes on day 1.

What to look for/listen for: Students should accurately connect specific elements of the general natural selection
model with specific information about ancient and modern horses, the environments they inhabited, and the
functions of multiple and single toes.

11.B Constructing Explanations and Designing Solutions; Cause and Effect
When to check for understanding: As students independently prepare their modifications of the natural selection
model to explain changing traits of penguins, and using their completed modified model on day 2.

What to look/listen for: Oral (in preparatory conversations) and written (on the sticky notes used to modify the
General Model of Natural Selection) evidence explains how and why the traits of ancient penguins changed to
become more like the traits of modern penguins.

All the elements in the model are used.
Specific information from sources is used.
Accurate cause and effect relationships are described.

11.C Asking Questions and Defining Problems; Cause and Effect, Stability and Change
When to check for understanding: During the Evaluate Our Driving Question Board activity on day 3.

What to look/listen for: Students can clearly answer some of the questions using ideas learned in this unit. Some
questions can be partially answered, but they require more information/evidence.
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