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PROJECT OVERVIEW

» NSF DRK-12 Early-Stage Design and Development in
the Assessment strand

» Collaboration between University of Chicago and
University of lllinois at Chicago

Driving Questions and Design Challenges:

» How well do these assessments function with respect
to aspects of validity for classroom use, particularly
in terms of (a) indicators of student proficiency and
(b) tools to support teacher instructional practice?

* In what ways do providing these assessment tasks
and rubrics, and supporting teachers in their use,
advance teachers’ use of formative assessment to
support 3-dimensional science instruction?

» Development Challenge #1: Adapting and applying a

previously developed model for building 3-dimensional
middle school science assessments to the elementary
evel.

 Development Challenge #2: Applying a professional
earning community approach, both in person and
online, to build teacher collaboration and capacity to
use assessments in a formative manner.

Major Project Work:
 Create 47 NGSS-aligned elementary Science
Assessment Tasks for formative use in grades 3-5.

» Work with 9 Teacher Collaborators and 20 Teacher
Implementers in the greater Chicagoland area.
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Improving Multi-dimensional Formative Assessment and Instruction:
Building and Sustaining Elementary Science Teachers’ Capacity

through Learning Communities
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Balanced and Unbalanced Forces
3-PS2-1. Plan and conduct an investigation to provide evidence of the effects of balanced and unbalanced forces on
motion of an object.
v Third Grade Select Al

|| 3-PS2 Motion and Stability:
Forces and Interactions

D 3-LS1 From Molecules to
Organisms: Structures
and Processes

v Fourth Grade Select Al

D 4-LS1 From Molecules to
QOrganisms: Structures
and Processes

[ ] 4-ESS2 Earth's Systems

v Fifth Grade

|| 5-PS2 Motion and Stability:
Forces and Interactions

D 5-LS1 From Molecules to
Organisms: Structures
and Processes

| | 5-ESS2 Earth's Systems

LP 3-P01: Students ask questions based on observations of two objects coming in contact with each

other to determine that the resulting unbalanced force on the stationary object being investigated

causes the object to start moving.

LP 3-P02: Students will plan an investigation about the effects of balanced and unbalanced forces

motion.

LP 3-P03: Students will carry out an investigation with multiple trials that will allow them to use pattg
to explain how balanced and unbalanced forces from objects in contact with a stationary obje

influence the stationary object's motion.

Cycle of Life

3-151-1. Develop models to describe that organisms have unigue a
reproduction, and death.

LP 3-L01: Students develop or revise a model to show similarities in the life cycles of different plants

animals, using patterns they have identified.

LP 3-L02: Students engage in argument from evidence about how the details of plants' and an

cycles can be different, even though all life cycles follow a similar pattern.

Analyzing Geological Features

4-ESS2-2. Analyze and interpret data from maps to describe patterns of Earth's features.

LP 4-EQ01: Students use evidence to explain that different types of maps can show meaningful patterr]

in where certain geological features occur.
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Student Responses for Task B: Graphing Water on Earth

Student Question 1 Question 2 Question 3

i think it does not give enough R i think are graf is beter because
information because there is it shows you the amount of
more water in the oceans and water in kilometers and dose
it does not say that so you not just list the names.

1 would think that there is more
fresh water.
On the graph for fresh waterit | | think this is good because
has a amount of 7 and ; oceans should have a ginormous
saltwater has the amount of 3 - | ratio of the water from other
this measurent makes no sources. After all there is more

2 sense at all and it means that ocean in the world than land!
the ruler is uneven and it
dosent have the amount.
This graph will not allow them This graph is better because it
to answer their question shows the amout/volume of salt.
about the differences in the || water and freashwater insted of
amount of freshwater and the old graph that only showed

3 saltwater on Earth because the salt and fresh water sources.

the graph only shows Sources
of Saltwater and Freshwater,
not how much there is. Just
the Sources.

Assessment Cycle

ADAPTED FROM THE ESRU MODEL OF INFORMAL FORMATI
ASSESSMENT CREATED BY RUIZ-PRIMO & FURTAK (2007

o Teacher
selects tasks

to elicit

Teacher uses
student
response to
inform
subsequent
teaching
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a. In Column 1: Jot down some things that it seems that most of your students know or are able to do in the first column based on

their responses to the task. Be sure to think about disciplinary content, science and engineering practices, and cross-cutting

concepts.

b. In Column 2: Jot down some things that various students are still working on related to this task, again thinking about DClIs,
SEPs, and CCCs. You may want to prioritize just 2 or 3 things you see in your student responses.
c. In Column 3: Indicate which students are still working on each area you identified in Column 2. (Students may be included in

more than one row.)

d. In Column 4: Write ideas for how you might support students’ learning related to each area from Column 2.

Students seem to
know/can do ...

Students are still working on ... | Which students? | Possible next steps for these
students?

Student

student

Responds

o 'Ieacher
interprets

respomnse

Graphing Water on Earth (Grade 5)
DRAFT Issue/Prompt Table

Criteria | Issue in Student Responses

Possible Prompts/Questions

The student places one or more
saltwater sources incorrectly with
freshwater sources in a box.

OR

The student places one or more
freshwater sources incorrectly with
saltwater sources in a box.

How did you decide where to place each
water drop?

Student interprets the graph
incorrectly, thinking that there is
more freshwater than salt water on
Earth.

What does one bar on the graph
represent? Is one bar always equal to
another bar?

In professional learning sessions, Teacher Implementers built community, conceptualized,
and co-created resources to support their interpretation of aggregate student work. These
resources helped them to avoid their tendencies to become hyper-focused on individual
student responses (with individual scores and feedback) and helped teachers shift focus to
Instructional next steps to improve the entire class’s science understanding.
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Enacting NGSA Tasks in Classrooms
Teacher Implementers completed enactment questionnaires before
and after using each NGSA task with their students (AY 2022-23).
Analysis of these data is ongoing, but there are early indicators that:
* There is an approximately even split between students working
individually vs. pairs or small groups.

 The majority of uses were based on connections to science
content knowledge that was being taught.

 Teachers occasionally used tasks to make ELA connections or
other science connections (e.g., crosscutting concepts).

“Thig tack will build off the previous NGSA tagk we
completed last week. ['ve a reaafg2 faught our unit on
Ecogyetems, Interactions, Energy Dynamies. I'm uging
thie ag an opportunity to see if my students are able fo
abbplé/ the ideag they previously learned. This also extends a
it beyond what wag taught in clags, eo studente will have

more exposure fo a real world science situation.”

"Weve just bequn talking about percentage of salt and
fresh water on earth by using gallon juge and having the
Kide quesstimate how much o eachj we have. [ ﬁlan on
having them compare their initial ideas to what they graph

in thig activity.”

Promising Trend: Teachers often had students discuss the task and
their responses after completion whole-class or in peer groups). This
is more frequent later in the year (after more experience with tasks).

“After they finiched in partners, studente joined another
vair to share what they learned. They talked about what
respongeg they had in common and what differenceg they

found in their work

Promising Trend: Overall, students are engaged and like the tasks.

“Students really enjoyed this activity, and they were

more confident %%ig gecond time around. Their answerg

were more elaborate, conversationg went more in depth,
and many etudentQ recorded their angwerg uging the
microphone in addition to typing up their responges.
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UPCOMING WORK:
- Multi-lingual resources
- Classroom Observations

- Adjustments for Teacher UX

QUESTIONS or COMMENTS?
Please email us: castrickland@uchicago.edu




