
 
 

Assessment Overview v3.1 

Assessment System in the Evolution Unit 
 
The evolution 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 is the 
Assessment 

Given? 

Assessment 
& Scoring Guide, if 

available 

Purpose of Assessment 
(Pre, Formative, Summative, Student Self Assessment)  

Before the 
unit begins 

Transfer Tasks for 
Evolution Unit  
 
Scoring Guide for 
Teachers  

Pre Assessment  
If you would like to have a 3D pre-assessment before the unit 
begins, choose one of the task pairs to use as a pre-assessment 
for the unit. Each pair addresses the PEs from both bends with 
Finches and Swallows more focused on PEs in Bend 1 and 2 
Species and Tibetan Plateau more focused on PEs from Bend 2.  
Pair A: Finches + 2 Species 
Pair B: Swallows +  Tibetan Plateau 
Use the pair you did not choose as a post-assessment.  

Start of Bend 
1: Lesson 1 

Initial Model: “Lesson 
1:  Student Activity 
Sheet”  

Pre Assessment 
Accept all student ideas here, focus on the modeling practice. 
Review a couple of student models per class to get an idea of 
where your students are starting and what ideas you can build on 
as the unit progresses.  

End of 
Lesson 5 

Student Electronic 
Exit Ticket (SEET) 
 
SEET Key 

Formative Assessment  
This survey doubles as an assessment of student experience in 
the classroom and as a formative assessment opportunity. The 
multiple choice items are meant to be quick checks of student 
understanding of bacterial growth, mathematics and scale. If 
students struggle with these items, you might choose to revisit 
what you figured out in lesson 5 about how bacteria grow. This is 
a key understanding for figuring out how heritable traits lead to 
populations of antibiotic resistant bacteria.  

End of 
Lesson 7 

SEET Formative Assessment  
In this SEET, the multiple choice items are meant to be quick 
checks of student understanding of the LPE focused on using 
mathematical thinking to understanding changes in populations of 
bacteria over time. If students struggle with these items, you might 
choose to revisit what you figured out in lesson 7 about the 
variations in bacteria populations and how those variations interact 
with doses of antibiotics. This is also a key understanding for 
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figuring out how heritable traits lead to changes in populations of 
antibiotic resistant bacteria.  

End of 
Lesson 10 

SEET Formative Assessment  
In this SEET, the multiple choice items are meant to be quick 
checks of student understanding of the LPE focused on using 
computational models to investigate changes in populations of 
bacteria due to limited space, antibiotics, and reproduction. If 
students struggle with these items, you might choose to revisit 
what you figured out in lesson 10 about how and why the 
distribution of traits in the population changes with doses of 
antibiotics.  

End of Bend 
1: Lesson 13 

Transfer Task  
 
Assessment Rubric 

Summative Assessment  
There is a transfer task built into lesson 13 to assess students’ 
understanding of the general model of natural selection the class 
has developed so far in the unit. This is an important assessment 
moment before the class uses their model with a different and 
more complex case in Bend 2.  

End of Bend 
1 Optional 
Mission 
Board 
Approach: 
Lesson 13 

Mission Board 
Challenge: 
Infographic 
 
Infographic Rubric 

Summative Assessment  
For the mission board version of Lesson 13, students complete an 
infographic following a set of criteria the class decides on. The 
infographics can be evaluated using the rubric.  

End of 
Lesson 16 

SEET Formative Assessment  
In this SEET, the multiple choice items are meant to be quick 
checks of student understanding of the LPE focused on analyzing 
data to see patterns of trait variations in a population. If students 
struggle with these items, you might choose to revisit what you 
figured out in lesson 16 about average traits in different population 
and discuss together that this doesn’t mean that every city junco 
has the exact same amount wing length or tail length; there is 
variation across each population, and overlap in some of the 
variation between populations.  

End of 
Lesson 20 

SEET Formative Assessment  
In this SEET, the multiple choice items are meant to be quick 
checks of student understanding of the LPE focused on obtaining 
information from scientific studies to determine if a behavior is 
learned or inherited. If students struggle with these items, you 
might choose to revisit what you figured out in lesson 20 about 
how scientists carry out common garden experiments to 
investigate the question of learned versus inherited behavior and 
how keeping a constant environment confirms that a behavior is 
genetic or inherited. 
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End of 
Lesson 22 

Scientific explanation  
 
Sample student 
response  

Formative/Summative Assessment  
In lesson 22, students write a scientific explanation to answer the 
question: How did the UCSD population become bolder than the 
mountain population over the last 60 years? In this explanation 
students are expected to use their model of natural selection and 
each component piece laid out in the table to explain how the 
UCSD population changed over time.  

End of 
Lesson 23 

SEET Formative Assessment  
In this SEET, the multiple choice items are meant to be quick 
checks of student understanding of the LPE focused on obtaining 
information from various sources to address a scientific question 
of how the juncos stopped migrating between UCSD and the 
mountains. If students struggle with these items, you might choose 
to revisit what you figured out in lesson 23 about how changes to 
the environment at UCSD explains the changes in the behavior of 
the juncos who stayed on campus and stopped migrating.  

Evolution 
Post Tests  

Transfer Tasks for 
Evolution Unit  
 
Scoring Guide for 
Teachers  

Post Assessment 
If you would like to have a 3D post-assessment using transfer 
tasks choose one of the task pairs to use as a post-assessment 
for the unit. If you did a pre-assessment, be sure to use the other 
pair of tasks. Each pair addresses the PEs from both bends with 
Finches and Swallows more focused on PEs in Bend 1 and 2 
Species and Tibetan Plateau more focused on PEs from Bend 2.  
Pair A: Finches + 2 Species 
Pair B: Swallows +  Tibetan Plateau 
 
These assessments includes multiple case studies for students to 
analyze and explain. 

● One is on trends in a Galapagos finch population during 
the 1970s, consolidated from this website: 
http://bguile.northwestern.edu/  

● Another is on changes observed in the wing size of cliff 
swallows over time nesting near highways: 
https://www.sciencedirect.com/science/article/pii/S0960982
213001942  

● Another is on variation in (sub)species of birds found in the 
Southern Pacific 

● And the last is on lung capacity indigenous human 
populations living at higher vs. lower elevations  

After each 
lesson  

Lesson Performance 
Expectation 
Assessment 
Guidance 

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

Incremental Modeling 
Tracker, see front 
matter 

Formative and Student Self Assessment  
The Incremental Modeling Tracker (IMT) 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 IMT reflects their own thinking at that particular moment in 
time. In this way, the IMT can be used to formatively assess 
individual student progress or for students to assess their own 
understanding throughout the unit. Because the IMT is meant to 
be a thinking tool for kids, we strongly suggest it is not collected 
for a summative “grade” other than for completion. 

Anytime after 
a discussion 

Student Self 
Assessment 
Discussion Rubric 

Student Self Assessment 
The student self assessment discussion rubric can be used 
anytime after a discussion to help students reflect on their 
participation in the class that day.  

 
  
Lesson by Lesson Assessment  
Pre-Assessment 
 
Lesson 1 of the unit provides an embedded pre-assessment. The pre-assessment targets the two lesson performance 
expectations (LPEs) identified in the roadmap of this lesson. The table below provides a summary of those LPEs and 
what students are asked to do that provides evidence of meeting them. 
 

Lesson Performance Expectation in Lesson 1 What is the format of this assessment? 

Ask questions that arise from careful observation of 

unexpected results, to clarify and seek additional 

information about  how bacteria  caused   this little girl 

(Addie) to become and  stay so sick despite receiving 

antibiotics.  

On the Lesson 1 Student Activity  Sheets, students write questions based on their observations of 
important events in Addie’s case. Students may also ask relevant questions in small groups, 
directly to you, or to the whole class. Students who struggle with question generation can be 
encouraged to base their questions on a specific observation to clarify or seek additional 
information, or can be supported with example questions from their classmates or from you.  

Develop models based on evidence to predict the 

relationships between components of a system and to 

explain how bacteria  caused   this little girl (Addie) to 

become and  stay so sick despite receiving antibiotics. 

On the Lesson 1 Student Activity Sheets, students are asked to draw a model that explains their 
current thinking about how Addie got sick, then a little better, then sick again, then a little 
better, and then eventually ended up getting VERY sick. Students who struggle with developing 
models can be shown resources in the Lesson 1 Supplemental Model Instruction Slides. You can 
also emphasize to students that they are representing the situation in whatever way they think 
will help them best explain their current thinking about the question. Emphasis is NOT on having 
accurate or complete models, or on representing the situation is particular ways, as these 
models are a way of generating a wide variety of ideas for the class to consider and for you to 
get insight into students’ prior conceptions and knowledge.  

 
Lesson Level Formative Assessments in Every Lesson 
 
The summary shown above demonstrates how some of the work students are doing within that lesson can provide a key 
measure of students progress toward meeting the LPE for that lesson. This alignment is not limited to lesson 1. Every 
lesson has one or more LPEs listed in the roadmap. These are the recommended area of focus for formative assessment 
in that lesson.  
 
Student activity sheets, Home Learning assignments, and/or progress on the Incremental Modeling Tracker (IMT) provide 
the context for many of the embedded formative assessment prompts that provide evidence of whether students are 
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meeting these LPEs. Some models that students produce or discussions they participate in provide the context for other 
LPEs.  
 
The table below and on the following pages summarizes opportunities in each lesson for assessing every LPE. Most 
LPEs are recommended as potential  formative assessments. Assessing every LPE listed can be logistically difficult. 
Strategically picking which LPEs to assess and how to provide timely and informative feedback to students on their 
progress toward meeting these is left to teacher’s discretion. Embedded summative assessment opportunities are also 
identified.  
 
The structure of every LPE is designed to be a three-dimensional learning, combining elements of science and 
engineering practices, pieces of disciplinary core ideas and cross cutting concepts. The font used in the LPE indicates the 
source/alignment of each piece of the text used in the statement: 

 
○ Blue bold font: Science and Engineering Practice 
○ Regular blue font: Quoted text from the relevant Appendix F Practices Matrix  
○ Italicized font: Specific storyline context (phenomena/question) 
○ Green font: Alignment to a cross-cutting concept(s) 
○ Orange font: Alignment to the Disciplinary Core Ideas (or pieces of these DCIs) 

 
 

Lesson  Lesson Performance Expectations (LPEs) What is a good opportunity for assessing 
 student progress toward meeting these? 

2 

Evaluate and communicate information by comparing 

and integrating multiple sources of information 

presented in different formats in order to find  patterns 

in the information that help answer some of our 

questions related to how common these sorts of 

infections are now vs. in the past,   what kinds of resistant 

bacteria there are, and what kind of places people get 

these sorts of infections from. 

 

Ask questions that arise from seeking additional 

information about  patterns  related to any other cases 

like Addie’s in the present or the past  (pan-resistant 

bacterial infections)   and  systems  inside and outside of 

bodies related to our own observations of related 

phenomena (experiences with  taking antibiotics to fight 

a bacterial infection ). 

On the Lesson 2 Student Activity Sheets, students complete the CEQ 
(Connect-Extend-Question) routine to evaluate and communicate information from their 
assigned resource. Students present their CEQ in groups to the class, a further opportunity 
for evidence and support of their skills at communicating information. Class discussion will 
give students an opportunity to demonstrate comparison and integration of multiple 
sources. Students who struggle to evaluate and communicate information can be given a 
more accessible resource (there are 5 different resources), can be asked to rephrase or 
present resource evaluation done by a classmate, or can be given direct assistance from you 
in making sense of their resource.  
 
Students have opportunities to pose questions in class discussions throughout the lesson. 
Students ask questions during the CEQ activity. Students ask questions in the Making Sense 
section of the Lesson 2 Student Activity Sheets. Students publically share questions (that 
can also come from Lesson 1) during the Driving Question Board activity. Follow similar 
supports as Lesson 1 for students who struggle with asking questions. Use CEQ routine and 
encourage struggling students to take advantage of multiple opportunities for question 
generation.  

3a 

Planning an Investigation:  

Plan an investigation collaboratively (in a safe and 

ethical manner including personal impacts such as 

health safety), to produce data to answer questions 

about where can we pick up bacteria from, how can it 

get on us  (transferred from one  system/ environment  to 

another) , and how can we get the bacteria off of us?  

On the Lesson 3a Student Activity Sheets, under “Lesson 3a: Student Investigation Sheet” 
students identify the question their investigation will seek to answer (part A), create a plan 
to investigate their question (part B), and make a prediction for the results (part C). Use 
evidence from each of these sections to evaluate LPE. Support for struggling students can 
include asking about controlled variables, asking students to justify safety measures (such 
as plates in plastic bags), and asking students to link the predicted results of their 
investigation to their question.  
 
If your class is performing the Alternate Student Activity, you can assess students’ ability to 
plan an investigation by asking students to describe controlled variables and safety 
measures while students are writing their predictions. If you’d like more evidence, you can 
ask students to write a detailed procedure for an investigation question of their choosing 
(note that this procedure writing is not on the Alternate Student Activity Sheets and is only 
necessary if you would like to gather more assessment evidence).  
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Lesson  Lesson Performance Expectations (LPEs) What is a good opportunity for assessing 

 student progress toward meeting these? 

4 

Analyze data to compare and contrast data sets to examine 
inconsistencies (between   patterns   in our survey results and 
CDC recommendations for antibiotic use) to help   define 
problems  related to designing a more effective public health 
message (infographic) that includes   understanding how and 
why antibiotics work (or stop working) . 
 
Obtaining and Communicating Information: Critically read 
scientific literature adapted for classroom use to determine 
the central ideas  by paraphrasing them in simpler but still 
accurate terms for how different antibiotics kill bacteria . 

Much of the analysis of the data done in the lesson is co-analyzed by the class. Ask for 
many students to give input into the description of the survey results. You can take note 
of the ways in which students are annotating the CDC reading, another source of 
evidence for assessing student progress toward the LPE. During the class discussion of 
the reading, ask students to paraphrase one another to ensure that meaningful 
connections are being made between the survey data and the CDC recommendations. 
Similarly, listen for a variety of ideas for what can be done about the mismatch between 
CDC recommendations and the survey data, and ask students to paraphrase one 
another. As appropriate, poll the class (with a show of hands, etc.) to ensure buy-in for 
the initial ideas for how to improve antibiotic use in our community.  
 
Listen to  student discussions in their groups as they work on the antibiotic jigsaw. Part 2 
Q4 of the Student Activity Sheets will give evidence that students were able to 
summarize central ideas in their own words. Struggling students can get individualized 
help from you or their classmates. Struggling students may also benefit from visual aids 
such as  models of bacteria cells.  

3b 

Analyze and Interpret Data:  Compare and contrast data 
sets (self-generated from our experiments ) across design 
groups  to examine consistency of observations in order to 
identify   patterns  in the data that  can be used as evidence to 
help answer our questions that our class developed related 
to  where can we pick up bacteria, how can they get on us, 
and how can we get bacteria off of us? 
 
Construct Explanations: 
Construct an explanation based on valid and reliable 
evidence obtained from students’ own investigations, 
referencing different  patterns  observed in our Petri dishes 
along with an application of related scientific reasoning 
about what living things (bacteria) need from their 
environment,  targeted at answering our classes’ questions. 

Student observations and wonderings recorded on the Lesson 3b Student Activity Sheets 
can be used to evaluate their analysis and interpretation of data. This can be 
complemented by students’  verbal comments and responses to your questions. 
Struggling students can be given support in organization, for example by grouping 
experimental groups from the same investigation, or in observation, for example by 
prompting students to consider specific differences between two plates. 
 
 
Students write explanations on Student Activity Sheets under “Making Sense of Our 
Investigation” and “Exit Ticket”. Challenge struggling students to use ideas already 
discussed in class to link specific evidence to a claim that answers the appropriate 
question. Consider withholding the“Claims-Evidence-Reasoning” scaffold for the Exit 
Ticket for advanced students or for students who have demonstrated proficiency on the 
first explanation. 

5 

Develop and use a model (mathematical and 

computational) to generate patterns in  data to support 

explanations of  how the spots of bacteria appeared so 

quickly in the Petri dishes  and to predict  the scale and 

quantity  of  population size  of bacteria in our Petri dishes.  

The first several rows of the mathematical model can be co-constructed as a class- this 
will benefit students who struggle with constructing mathematical models. Use the 
“Creating a Mathematical Model Investigation 1” individual student responses on the 
Lesson 5 Student Activity Sheets to check the students’ computational work in their 
table, their graph, and their description of the model. Advanced students can be 
encouraged to include a rule (equation or function) for the model. Conclusion questions 
1 and 2 can be used to check that students are using the model to make sense of 
observations.  

6 

Use a computational model to figure out how space 

availability  affects   the size of a population and the 

distribution of types of bacteria  in a simulated environment. 

Student responses to Q3, Q7, Q8, and Q9 on the Lesson 6 Student Activity Sheets can 
serve as evidence for progress toward the LPE, as can the Lesson 6 Home Learning Q1, 
Q2, and Q3. Struggling students can be given assistance with running the simulation, 
recording data, and/or calculating the distributions of bacteria variants. 

7 

Use mathematical thinking to develop mathematical 

representations (tables and graphs ) of phenomena 

( changes  in population size over time)  to support claims of 

why  it takes multiple doses of antibiotics to wipe out a large 

bacterial population. 
 

Construct an Explanation: Apply scientific ideas (about 

reproduction rates and probabilities of dying ) and evidence 

(from  patterns  in a mathematical model)  to provide an 

explanation of why it is necessary to take all of the 

prescribed doses of antibiotics, even when we are already 

feeling better in advance of finishing them and how what 

we discovered might be relevant for explaining what might 

have happened in Addie. 

The first several rows of both mathematical models can be co-constructed as a class- this 
will benefit students who struggle with constructing mathematical models. Use the 
tables and graphs from both investigations to assess students’ abilities to generate 
mathematical models from the reproduction and death rate assumptions. Accelerated 
students can be asked to demonstrate the effects of missed doses, or to generalize the 
model for a given starting population, death rate, and reproduction rate.  
 
Use the Making Sense section will provide evidence of students’ ability to use the 
models as evidence to construct an explanation 
 
 
.  
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Lesson  Lesson Performance Expectations (LPEs) What is a good opportunity for assessing 
 student progress toward meeting these? 

8a 

Plan and carry out investigations  collaboratively, in a safe 

and ethical manner including personal impacts such as 

health safety, to produce data to serve as the basis for 

evidence as part of building explanations for phenomena 

related to   patterns  we predicted and observed about  how do 

antibiotics  (cause)  affect a population of bacteria  (effect)  in 

our Petri dishes when they are put together? 

The students’ brainstorm of variables to test/control, written experimental 
procedure, and predictions can each be used to ensure that students are purposefully 
planning and carrying out the investigation, doing so in a safe and ethical manner, 
and taking into account confounding variables. Struggling students can receive help 
from their group. Note that there should also be a class discussion about safety and 
ethics and clear protocols for safety should be communicated to all students BEFORE 
they write their protocols. 

9 

Develop and use a model based on evidence to illustrate the 

relationships between components of a system and  different 

scales   (human body systems, population of bacteria, and 

individual bacteria)  using scientific principles we have figured 

out so far,  to explain why antibiotics stopped working for 

Addie. 

Both the students’ original question that they answer with respect to each system 
and the way in which they record other groups’ analysis can be used to evaluate the 
LPE. Oral questioning of presenting groups can elucidate the extent to which evidence 
is being used to support each component of the model. While students are working 
on their original question, circulate the room to help struggling students, reminding 
them of previous work, including with visual reminders such as the timeline, Petri 
dishes, and images of the simulation.  

10 

Use a computational model to figure out how a combination 

of  limited resources (space), antibiotics, and reproduction, 

affects   the size of a population and the distribution of trait 

variations in a bacteria population  in a simulated infection.  

 
Develop a model to provide a mechanistic account for how 

environmental changes   (to the amount of antibiotics in the 

system )  cause  a population of bacteria to become more 

resistant to an antibiotic over time than they were initially 

(effect),  by shifting the distribution of trait variations in a 

bacterial population to become dominated by individuals 

that have trait variations that grant them a competitive 

advantage for survival . 

Meeting the first LPE requires that students pool data together from many trials in 
both Investigations and analyze the data in such a way that it can be used to support 
a claim. This analysis may be done as a class for Investigation 2, but you can look to 
Q1 Data Analysis along with how it is used to support students’ claim in Q2 and model 
in Q3 for evidence that students have partially met LPE. Making Sense and 
Conclusions in Investigation 2, particularly Q3, can serve as the remaining evidence 
for student progress toward the LPE. Support struggling students with both data 
analysis and, through questioning, sense making of the data.  
 
For the second LPE, the model is still preliminary, but the Conclusions section of 
Investigation 2 will provide evidence for where students are on their path developing 
and using a natural selection model to explain antibiotic resistance.  
 
Student work on the optional Investigation 3, which will give students additional 
cases where the distribution of variants shifts,  can also be used to evaluate both 
LPEs.  

8b 

Plan and Conduct Investigations: Consider possible 

confounding variables or effects and evaluate the 

investigation’s design to ensure variables such as the 

amount of bacteria and the concentrations of an antibiotic 

are controlled. 

The evaluation of this LPE can be exclusively performance based- look for evidence 
that the students’ are being carefully to avoid contamination, that they treat each 
Petri dish in the same manner, that they are deliberate about how they apply 
antibiotics and at what concentration, etc. Alternatively,  you can ask students (or 
groups) to write a detailed protocol for the procedure and evaluate the protocols.  

11 

Use a computational model to figure out how transferring a 

sample of a bacteria population from one environment to 

another, allowing it to regrow between antibiotic doses, 

affect s  the size of a population and the distribution of trait 

variations in a bacteria population  in a simulated infection. 

 
Develop a model to illustrate and predict the relationships 

between  heritable trait variation in a population, 

reproduction, competitive advantages for survival and 

environmental changes  (to the amount of antibiotics in the 

system)  to a provide mechanistic account to explaining: How 

applying antibiotic in some situations   (cause) ,   led to a 

population of bacteria developing over time that is more 

resistant to antibiotics then they were initially ?  (effect) 

Assuming that class data is analyzed as a class, evaluate this LPE by reviewing 
students’ Conclusions on page 3 of the Student Activity Sheets. Use class discussion 
prior to writing the Conclusions to engage struggling students.  
 
The model that is developed in this lesson is co-constructed as a class. Involve as 
many students and possible and have them answer probing questions about how 
different components and interactions of the model lead to changes (or don’t lead to 
changes) in the distribution in the variants in the population. Consider having 
students reflect on what the necessary components and interactions of the model are 
that lead to the outcome of more antibiotic resistant bacteria populations. Lesson 11 
Home Learning B can be used as evidence that individual students are able to transfer 
the model to apply to other systems.  
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Assessment Overview v3.1 

 
Lesson  Lesson Performance Expectations (LPEs) What is a good opportunity for assessing 

 student progress toward meeting these? 

12 

Develop and use a model Evaluate merits of two different 
models of the same process, mechanism (related to natural 
selection  or system (multiple  systems )  in order to select or 
revise a model that best fits the evidence. 

The model in this class is initially co-constructed, but student groups complete the 
model. While student groups are working, circulate and encourage involvement 
from all students, including by asking questions about the model and asking 
students to explain what it is showing and how it relates to Addie’s case. This is the 
final of many LPEs related to developing a natural selection model in this bend- 
ideally the group work can service as evidence that individual students are able to 
meet the LPE.  
 
Further evidence of the model evaluation can come through individual student work 
on the Student Activity Sheets, and specifically through the ways in which students 
generalize the key components and interactions in this model. Finally, the Lesson 12 
Home Learning model comparison chart and answer to the Making Sense question 
can provide further evidence for students incorporation of the natural selection 
model. 

8c 

Construct an explanation  based on evidence obtained from 
our bacteria experiment,  applying scientific ideas that we 
developed in lessons 11 and 12,  to answer why some lines of 
descendants of a population  of E.coli bacteria gro wing in 
different parts  (different environments)  of a Petri dish appear 
to be growing  further and further  into a zone of higher 
concentrations of antibiotics  after each additional dose 
(patterns)  of antibiotics 

While students are working through the Sharing Initial Ideas section on the Lesson 
8c Student Activity Sheets, push them to clearly incorporate the ideas in the Gotta 
Have It natural selection model checklist, and push them to explain the results in 
terms of shifts in distributions of variant bacteria. Use their work on this question 
(page 2) for  evidence for student progress toward meeting the LPE. 

13 

Obtain and Communicate Information: integrate sources of 
information to solve a problem (people not following CDC 
recommendations regarding antibiotics use) by 
communicating scientific information and ideas about  natural 
selection   (cause)  to help explain the  cause  for why  antibiotic 
resistant infections are becoming more common   (effect)  and 
solutions to help slow this trend. 

The infographic that students produce can serve as evidence for student progress 
toward meeting this LPE. Assist struggling students by using the Lesson 13 Student 
Activity Sheets, the mission board, student and class models explaining antibiotic 
resistance, other wall supports created throughout the unit, and access to resources 
from throughout the unit thus far.  

14 

Design a test of a model of the outcomes of natural selection 
by identifying system components that need to vary in a new 
model organism. 

Evidence for progress toward  this LPE can be gathered from the Lesson 14 Student 
Activity Sheets, and in particular the questions that students write to consider what 
components and interactions in the model might be different in another model 
organism. Much of this work is done in the context of a class discussion, which can 
provide support for struggling students.  

15 

Develop models to provide mechanistic account of 
phenomena to explain what  causes  a  behavioral trait 
difference and a physical trait difference  in different juncos 
(effect)  [UCSD juncos are bolder and have less white in their 
tail feathers than mountain juncos]. 
 
Ask questions about how the population of juncos might be 
changing and whether those changes are the (effect) result of 
inheritance or learning (cause) and how this might be 
connected to the environment they live and reproduce in. 

Student models are initial models but should serve as evidence for progress toward 

the first LPE and as a window into their current thinking about the trait differences 

in the juncos. Supports for struggling students can be similar to supports outlined in 

Lesson 1.  

 

For the second LPE, student questions generated for the Driving Question Board can 

serve as evidence. 

16 

Obtain and Communicate Information from scientific 
literature adapted for classroom use to determine the 
methods scientists use to quantify a physical trait variation 
(amount of white in tail feathers ). 
 
Analyze and Interpret data by applying concepts of statistics 
and probability to identify patterns in physical trait variations 
(wing size, tail length, and the amount of white in tail 
feathers) within and between the UCSD and mountain junco 
populations, in support of making claims about just how 
different these juncos are from one another. 

Evidence for meeting the first LPE can come from the student interpretation of the 
scientists’ methods in Q7 and Q8, along with the evaluation of the results of both 
Investigations B (in Q5) and C (in Q9). Annotations and visualization of methods of 
measuring tail feather color can help struggling students. Reference to the “hands 
on” Investigation 1 is meant as another support.  
 
To gather evidence for student progress toward the second LPE, refer to the Making 
Sense sections of the Student Activity Sheets for each Investigation (Q3, Q4, Q5, Q6, 
Q9). Use Q12 to evaluate whether students are distinguishing between statistical 
thinking and simple two-item comparison.  
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Assessment Overview v3.1 

Lesson  Lesson Performance Expectations (LPEs) What is a good opportunity for assessing 
 student progress toward meeting these? 

17 

Obtain and Communicate Information -  Integrate sources of 
information presented in text and pictures and relayed verbally to 
peers in order to develop a model for how different alleles  (cause) 
can be inherited in sexual reproduction, how they  affect  the 
substances that cells produce and how this  affects  the physical trait 
variation seen in the organism  (like amount of amount of feather 
coloring or wing length) . 

Evidence for student progress toward this LPE will be varied. Rather than 

comprehensively evaluate all of each student’s work, consider sampling different 

pieces from the class. The first piece of evidence for meeting this PE is the student 

annotations of the karyotype to show how genetic information is inherited in 

sexually reproducing organisms. Making Sense for Part 1 (Q3, Q4, and Q5) can 

provide further evidence. The Student Data Summary Sheets and Part 2 

Conclusions on the Student Activity Sheets can provide evidence that students are 

also recognizing the relationship between alleles and substance production in 

cells, and that they can apply this to the junco case. Supports for struggling 

students can include differentiation of the pigeon trait they investigate and 

pointing them to a general class model for how inherited alleles lead to specific 

trait variants.  

18 

Obtain and Communicate Information from scientific literature 
adapted for classroom use to determine the methods scientists 
use to quantify a behavioral trait (boldness). 
 
Argue from evidence, making a claim based on patterns in the 
data related to flight initiation distance, as evidence for the claims 
that  variation in behavior  exists within and between junco 
populations and that the birds l iving in a city  environment  are 
becoming bolder  over many generations. 

Part B: Making Sense of Methods on page 4 of the Student Activity Sheets can 
serve as evidence for student progress toward meeting the first LPE. Struggling 
students may need direct support in making sense of the methods, and these can 
include involving these students in demonstrating the methods through role play.  
 
Students representation of raw data in Part C (page 5 of Student Activity Sheets) 
and their interpretation of this and other data on pages 6, 7 and 8 can serve as 
evidence of student progress toward meeting the second LPE. Struggling students 
can be given support in both representing and interpreting the data.  

19 

Obtain and Communicate Information: Evaluate the validity and 
reliability of methods that appear in scientific journals that 
attempt to test whether a  behavior  (effect)  is  caused  by something 
learned or inherited  in other organisms (bees and humans) 
 
Plan an Investigation  that would produce data that would serve as 
the basis for evidence to determine if the  cause  of  differences in 
boldness  behavior  (effect)  in juncos  is inherited or learned. 

The first two and a half pages of the Lesson 19 Student Activity Sheets can provide 
evidence for student progress toward the first LPE, though the model students 
develop to represent the first (honeybee) study on page 2 may be the most 
straightforward to evaluate. Feedback here can help students with making 
progress toward the second LPE. Struggling students can receive reading supports, 
including reading the adapted articles out loud and pausing to make sense of the 
reading frequently.  
 
For evidence of progress toward the second LPE, use the Designing an 
Investigation portion on page 3 of the Student Activity Sheets and the Next Steps 
question on page 4. Struggling students can be referred to their own and 
classmates’ models of the honey bee behavior investigation as inspiration for a 
junco investigation.  

20 

Obtain, Evaluate, and Communicate Information. Evaluate the 

validity and reliability of methods that appear in text (and visually) 

from a  scientific journal which attempted to test whether an 

exploratory behavior is learned or inherited  in juncos . Determine 

the central ideas or conclusions to summarize patterns in  complex 

evidence presented in the text by paraphrasing them in simpler 

but still accurate terms. 

To gather evidence of students’ progress toward the first part of this LPE, use the 
Making Sense of Part 2 questions on page 3 of the Student Activity Sheets. 
Developing a class model of the scientists’ methods will help struggling students.  
 
To gather evidence of students’ progress toward the second part of this LPE, use 
the Making Sense of Part 3 questions on page 4. Struggling students may need 
help understanding the significance of  the field study data in comparison to  the 
common garden study data- resources from this lesson and the previous two 
lessons may help them with this.  

21 

Argue from evidence: Construct a written argument based on data 

and evidence from a primary source research article to explain 

how  differences in the amount of CORT produced/released  in 

juncos could provide a  mechanism  linking how  differences in alleles 

in juncos could result in  differences in their behavior . 

The totality of the student work, particularly from page 2 of the Student Activity 
Sheets till the Next Steps section- can be used to assess students progress toward 
this LPE. However, the model students complete in the Conclusions section on 
page 3 will illustrate their claim. Ask students to orally defend it or refer back to 
their work on the previous page to gather evidence of their progress toward this 
LPE. Struggling students can be given help with making sense of the data 
representations.  
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Assessment Overview v3.1 

Lesson  Lesson Performance Expectations (LPEs) What is a good opportunity for assessing 
 student progress toward meeting these? 

22 

Revise and Use Model based on evidence to illustrate the relationships 
between systems (bacteria and juncos) for how natural selection could have 
caused the UCSD junco population to become bolder than their mountain 
cousins over the last 60 years (effect).  
 
Construct an Explanation based on valid and reliable evidence obtained 
from a variety of sources and the assumption that theories and laws that 
describe the natural world operate today as they did in the past to explain 
how  natural selection  has  caused  the UCSD junco  population to become 
bolder  than their mountain cousins over the last 60 years  (effect) .  

Use students’ responses to the prompt on Day 2 of the lesson to evaluate 
their progress toward meeting both of these LPEs. This can be used as a 
summative assessment. All students, including struggling students, can 
use supports from the Lesson 22 Student Activity Sheets, their 
incremental model trackers, and their Lesson 14 Student Activity Sheets 
to help them in constructing their model based, evidence supported 
explanation.  

23 

Obtaining, Evaluating, and Communicating Information  integrate sources 
of information presented in different media in order to address a scientific 
question about how the changing UCSD environment and the effects of 
artificial light on bird mating and migration behavior caused some juncos to 
stop migrating to the mountains and to mate in San Diego sometime in the 
past 60 years (effect). 

Student responses on the table on page 2 of the Student Activity Sheets 
can serve as evidence for student progress toward meeting this LPE. 
Support struggling students by helping them make sense of the data 
presented in the Student Data Packet and helping them to connect the 
data to the factors that explain why the birds started staying in San 
Diego.  

24 

Argue from Evidence Make a claim based on evidence about how  natural 
selection  could have  caused  some of these other physical, behavioral, and 
physiological changes in the UCSD junco  population  over the last 60 years 
(compared to their mountain cousins)  (effect) .  

Student responses to the Making Sense questions on page 2 of the 
Student Activity Sheets can serve as evidence for student progress 
toward meeting this LPE. Struggling students can refer back to natural 
selection models deployed in Lesson 22, Lesson 13, and Lesson 12,  as 
well as the Gotta Have It checklist from Lessons 12 and 14.  

25 

Analyze and interpret data (photos, field video, and maps)  to determine 
patterns in phenomena ( physical traits  and  breeding ranges  of juncos)  in 
order to predict the most likely locations we might find individuals from 
different populations  interbreeding with one another. 

Gather evidence that students are making progress toward this LPE 
through their  interpretation of data in both Part 1 and Part 2 of the 
Student Activity Sheets. Student predictions in Part 3 will give further 
evidence. Group discussions can be used as a support for struggling 
students.  

26 

Develop and use a model  based on evidence (a human karyotype)  to 
illustrate the relationships between structures chromosomes, genes, alleles, 
and loci, and their function; use the model to predict the percentage and 
number of chromosomes passed on from one human parent to their 
offspring. 
 
Gather and communicate information integrating qualitative and 
quantitative scientific information in written text along with visual displays 
to determine additional structures ( mtDNA, Y vs. X chromosomes ) and 
mechanisms  (mutations)  that would  cause  a child to end up  inheriting 
genetic information  that is  different  than the parents’ (50% + 50% ≠  
100%)? 

Students’ answers to Q1 and Q2 on the Student Activity Sheets can 
provide evidence that students have incorporated a model of sexual 
reproduction that includes the idea that half of all chromosomes from 
each parent are passed down to offspring.  
 
Lesson 26 Home Learning can provide evidence of students’ progress 
toward the second LPE. Discussion of the Home Learning in Lesson 27 
can help struggling students make sense of the texts and data displays.  

27 

Develop and use a model based on evidence (constant  mutation  rates in 
mt DNA )  to illustrate and/or predict the relationships ( relative amount of 
genetic information in common )  between components of a system 
( individuals across  four  generations  that  share a single  female  ancestor in 
common ). 
 
Use Computational and Mathematical Thinking to support a claim that 
amount of mt DNA  (in non-coding regions) that is  different  between any two 
individuals  due to   mutations that were passed on from one generation to 
the next, would be directly  proportional  to the number of generations it has 
been since they shared a common ancestor. 
 

Analyze data using graphical displays (maps, charts, and  tables) to identify 
patterns in temporal, spatial, and genetic relationships  ( how closely related 
different populations of juncos are   based  on relative similarity of mt DNA 
from populations sampled at different locations). 

The model demonstrating DNA differences across generations for given 
mutation rates can be co-constructed as a class. Student use of the 
model can be assessessed throughout the remainder of the lesson. 
 
Q5, Q6, and Q7 on the Student Activity Sheets can be used as evidence 
for student progress on the second LPE. The co-constructed class models 
of mutation rates can be used to support struggling students. 
 
Q8 and Q9 can be used as evidence to determine student progress 
toward meeting the third LPE. 
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Assessment Overview v3.1 

 
Lesson  Lesson Performance Expectations (LPEs) What is a good opportunity for assessing 

 student progress toward meeting these? 

28 
Obtain, Evaluate, and Communicate Information integrating sources of 
information presented in different media and formats to determine how 
mutations  (cause)  can  affect  the  evolution  of E. Coli  bacteria . 

Q6 and Q7 on Student Activity Sheets can provide evidence that students 
are incorporating information about mutations in bacteria into their 
thinking about evolution. 

29 

Ask questions that arise from examining (models or a theory) about how 

the  mechanisms of evolution  our class has developed can explain how all life 

on Earth has changed over time and the  patterns  in the distribution and 

migration of two groups of the Homo genus. 

Use Student Activity Sheets as evidence for students progress toward 
this LPE. Push struggling students to incorporate understandings 
developed throughout the unit into their questioning. 
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