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SCILLSS Project Overview



About SCILLSS (
e Strengthening Claims-based Interpretations and Uses

of Local and Large-scale Science Assessment Scores

* One of two projects funded by the US Department of
Education’s Enhanced Assessment Instruments Grant
Program (EAG), announced in December 2016

* Four-year timeline (April 2017 — December 2020)

* Collaborative partnership including three states, four
organizations, and 10 expert panel members

* Nebraska is the grantee and lead state; Montana and
Wyoming are partner states
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* Create a science assessment design model that
establishes alighment with three-dimensional science
standards by eliciting common construct definitions that
drive curriculum, instruction, and assessment

» Strengthen a shared knowledge base among instruction
and assessment stakeholders for using principled-design
approaches to create and evaluate science assessments
that generate meaningful and useful scores

e Establish a means for state and local educators to connect
statewide assessment results with local assessments and
instruction in a coherent, standards-based system
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Co-Principal Investigators: Ellen Forte and Chad Buckendahl
Project Director: Liz Summers

US Department

of Education Deputy Project Director: Erin Buchanan
(Funder) Psychometric Leads: Andrew Wiley and Susan Davis-Becker
I Principled-Design Leads: Howard Everson and Daisy Rutstein
» ¢ Nebraska
anagemen (Lead State/ edCount, LLC
Team
Grantee) —
Expert Panelists
Montana ACS Ventures, _
LLC Kristen Huff
Partner States Su_zanne Lane
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neinihl International LIS
Paul Nichols
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PIRE Jim .Pellegrllno
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Project Deliverables

2 - Large-scale assessment

resources
* Three sets of claim-specific
resources:
— PLD white paper
— measurement targets, task
models, and design patterns
— sample items
* Assessment literacy modules 2-5

4 - Reporting and
Dissemination

« Database of student artifacts
corresponding to the performance
levels

* Post-project survey

* Post-project action plans for each
state

* Final project report

‘ Year 1 ’
‘Yearz
Year3’
‘ Year 4 ’

1 - Project Foundations

* SCILLSS website

* Theory of Action for the project
and for each state

* Local and state needs assessment
tools

* Assessment literacy module 1

* Three prioritized science claims

3 - Classroom-based

assessment resources
* Six task models
* Six tasks
* Six sets of student artifacts



SCILLSS:
76,
)

=
s

o
&

e
o
\,)“b

cience
Ae bl Assg 5,
o
8
> ' ‘ 5
% ’
e
s, "
W) paseq-sW

N

Assessment of Student Learning

e e
78207 1o 5950 O

Formative assessment, embedded within instructional flow

Student learning in relation to goals and expectations

Interim and benchmarks assessments
Annual assessments
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SCILLSS Resources and Student Learning

SCILLSS Goal 2, Support Implementation of Principled-Design:
Strengthen the knowledge base and experience among stakeholders in
using principled-design approaches to create and evaluate quality
science assessments that generate meaningful and useful scores
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SCILLSS Goal 1, Coherence: Establish a means for states to
strengthen the meaning of statewide science assessment
results and to connect those results with local science
curriculum, instruction, and assessment

Student learning in relation to goals and expectations

Interim and other classroom assessments . .
Annual assessments Guide to Developing Professional Learning Sessions on Using
Three-Dimensional Science Tasks for a Principled Approach to Designing
S CI LLSS Guide to Developing Classroom Assessments Classroom Assessment Tasks
resources Three-Dimensional Science Tasks for Purpose: To guide implementation Purpose: To support local educators in
Large-Scale Assessments of principled-approaches applying principled-design in
A Principled-Design Approach to Purpose: To guide implementation f(?r devglopmg three.- the development of
X o o atneisledemmaies dimensional tasks aligned classroom assessment tasks
Creating PLDs and Building RUIEIR) pp . . .
ot dlavalerting dhrae- to NGSS-like standards for that link to curriculum and
Score Scales @I eleYEelinr unEE o . .
dimensional tasks aligned use within classrooms instruction
Purpose: ;:0 exlplalFr:LrI;ow a;d why to to NGSS-like standards for Audience: Local educators and Audience: Local educators and
e i . an. sFore large-scale science administrators administrators
scales using a principled- assessments
design approach o Format:  Guidebook; templates; Format:  Workbook; templates; PPT
. Audience: State administrators; tasks; exemplars slides; guiding questions
Audience: State and local educators; vendors
vendors
) Format: Guidebook; templates; Assessment Fundamentals
Format:  White paper tasks; exemplars
Self-Evaluation Protocols Assessment Literacy Workbook
Theory of Action Principles Purpose: To support educators in Purpose: To strengthen educators’
Educators use State evaluating the quality of understanding of and
Assessment student assessments . . .o
Assessments the assessments in their ability to make good
systems are are equitable performance connect Stakeholders ..
developed such accesqsible ! data coherently to collaborate to assessment systems decisions about
that they can ! appropriately local C-I-Aina effectively A 3 . assessments
inform anld cultthrallv e EETEr i coordinate Audience: State and local educators; ;
improvements (SIS ele progress provides alignment of vendors Audience: State and local educators;
vendors

widest range

O . toward CCR comprehensive C-I-A systems

and to inform coverage of .
teaching the standards Format: Digital workbook

Format: Protocol

to curriculum
and instruction
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NGSS Principled-Design = Universal Design =~ SCILLSS Resources

SCILLSS Resources
Validity Resources
NGSS Resources
Assessment Resources

SCILLSS Contacts

SCILLSS Resources

The SCILLSS project is producing a wide range of resources for public access and use.

These resources connect visitors with relevant research, instruments, and theoretical frameworks to help
inform further work in this field, during and beyond the life of the SCILLSS project period.

Quarterly Newsletters
Year 1

e Quarter 1 (April-May 2017) click here

e Quarter 2 (June-September 2017) click here SC I L LSS

e Quarter 3 (October-December 2017) click here

e Quarter 4 (January-March 2018) click here Res O u rces

Year 2

« Quarter 1 (April-June 2018) click here www.scillsspartners.org/scillss-

resources/

e Quarter 2 (July-September 2018) click here
e Quarter 3 (October-December 2018) click here

State Assessment Resources

Ensuring Rigor in State Assessment Systems: A Self-Evaluation Protocol click here

BN . S'ORSESLUINYERET AN YA . ARcor RO R L I .



http://www.scillsspartners.org/scillss-resources/

Overview of the SCILLSS
Principled-design Approach



Assessment: A Process of Reasoning .'/(,
from Evidence W

Cognition-model of how students
represent knowledge

Cognition

Observations-tasks or situations that
allow us to observe students’
performance

Interpretation-method of making
sense of the data

Inference-judging what students
know and can do

Observations Interpretation

11
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Coherence is Key




If

Constructs are well-
defined

Then scores
may reflect...

Construct definitions
are shared across the
system

The system is well-
designed

what students
know and can do

The system is well-
implemented

what students
have learned this
year/ in this
course;

13
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used...

to build and deliver

instruction aligned
with academic
expectations

to monitor or track
student progress

for school
accountability
decisions and
program evaluation




Standards-Based Assessment and
Accountability Model

Content
Standards
I P
'\
Performance

Standards

Curriculum

T and «

Instruction

\ Assessment -~

=7

Evaluation and
Accountability

e Standards define expectations for student learning

* Curricula and assessments are interpretations of the standards
* Evaluation and accountability rely on the meaning of scores

* Without clear alignment among standards, curricula, and
assessment the model falls apart

14




Principled-design Development Purpose =5 (

 What is a principled-design development process?

— Guide to the development of a task that focuses the developer on the
purpose of the assessment and the information required in order to
design tasks that meet this purpose

* Why do we use a principled-design development process?

— Highlight the design decisions that need to be made in the process in
order to develop tasks with valid and reliable inferences

— Articulate a replicable and scalable design process that states and
other organizations can use to develop state summative and
classroom-embedded three-dimensional science assessments

* How have we used this process?

— Developed a sample set of exemplary resources to demonstrate the
outcomes of the process for the development of state summative and
classroom-embedded three-dimensional science assessments

15



Evidence-Centered Design (ECD) (
Formal, multiple-layered framework for assessment

development based on Messick’s (1994) guiding questions:

 What complex of knowledge, skills, or other attributes should be
assessed?

 What behaviors or performances should reveal those constructs?

 What tasks or situations should elicit those behaviors?

Task Model(s)

g -,

L. XOOKKXXX 2. XXXXXXXX
3. XXXXXXX 4. XXXXXXXX
5. XXXXXXXX 6. XXXXXXXX

Evidence Model(s)

Student Model

i

Evidence
Erules

16
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Iterative
Five-phase
Principled-
design
Process

Unpack DCls
Unpack Practices

Establish Claim(s) &

Measurement
Targets

Create Integrated

Dimension Maps

EEEEE
Apply
Create Design

Fairness
HEEEDBE

Identify
Reporting

Clarify KSAs
Categories

& Evidence
Statements

/
Equity
Frame-

work

Create
Blueprints

Identify Test
Design
Constraints

Create Task Models, Task
Templates, Scoring Rules, and
Measurement Models

Create Banks of ltems/Tasks
and Scoring Rules
EEEEEER
EEEEEER

Apply
Fairness
/
Equity
Frame-
work

Develop PLDs

Apply
Fairness
/
Equity
Frame-
work

Create Parallel

Test Forms and

Measurement
Models

Evaluate
Scoring and
Reporting
Mechanics

Evaluate Tasks

Administer Field Trials

and Test-level
Characteristics

Phase 1: Domain Analysis

What complex of knowledge,
skills, or other attributes
should be assessed?

Phase 2: Domain Modeling

What behaviors or
performances should
reveal those constructs?

Phase 3: Conceptual
Assessment Framework

What design constraints,
administration conditions, and
scoring rules should be
considered?

Phase 4; Assessment
Development

How are assessment items and
tasks developed to represent
the design parameters with
fidelity?

Phase 5: Assessment Delivery

How can tasks, test-level

characteristics, and scoring and

reporting mechanics be
improved based on results of
field trials with students?

o
=®

%
%
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Three Critical Design Phases e

Domain Analysis Domain Model

Assessment

. lterative
lterative Framework
Representations Articulation of Task models >
of the three how the items
dimensions in the construct should
NGSS I~ manifest in the r-_ [tems = tests e

Increasing specificity

Adapted from Huff, Steinberg, & Matts, 2010

18



Principled-design Resources for State and _/(
Local Use

* A Principled Approach to
Designing State Three-
Dimensional Science
Assessment Tasks: A Process

Guide

* A Guide to Develop
Classroom-based Next
Generation Science Standards
Assessment Tasks: A
Principled-design Approach

www.scillsspartners.org/scillss-resources/

19


http://www.scillsspartners.org/scillss-resources/

Benefits of Principled-Design for _y(
Large-Scale Assessment oW/

* Principled articulation and alignment of design
components

* Articulation of a clear interpretation and use
argument and population of a strong validity
argument

* Reuse of extensive libraries of design templates

* For accountability

— glear warrants for claims about what students know and can
o)

— Buill<d)accessibility into design of tasks (not retrofitted into
tasks

— Cost versus scale

20



Benefits of Principled Design for _y(
Classroom-Based Assessment O %

* Highlights the intended outcomes of classroom-based
assessment

* Points to the connections among curriculum,
instruction, and assessment, which are linked in a
coherent system

* Provides tools to accomplish the development of
classroom-based assessment tasks and rubrics

21



Developing State Summative and
Classroom-based Science Assessment
Tasks Using a Principled-design Approach

22
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Establish a shared understanding of:
* Principled-design and its application in the
context of SCILLSS; and

* The SCILLSS principled-design state summative
and classroom-based assessment resources.



Principled-design State Summative and .-/(.
Classroom Phases and Elements oW/

Phase State Summative Elements Classroom Elements
(Grades 5, 8, 11) (Grades 5, 8, 11)

Overall Claim * Unpacking Tool
Measurement Targets

Elaborated (Unpacked) Dimensions
Integrated Dimension Maps

Domain Analysis

Domain Modeling |+ Design Patterns Task Specifications Tool

Task * Task Templates
Conceptualization |+ Task Specifications
* Item Specifications

Tasks
Scoring Rubrics/Scoring Notes

Assessment e Tasks
Development * Scoring Rubrics/Scoring Notes

24



Phase 1: Domain Analysis <

Resources: Goal:
— To obtain a deep
«Claim(s) understanding of the

eMeasurement

State  WRENRE performance expectation (PE)

Summative oElaborated

Assessment Dimensions a nd |tS com ponents

e|ntegrated
Dimension Maps

— To provide information on
how students engage with
the different components

Classroom- eUnpacked
based Dimensions

— To provide information on the
boundaries of student
performance

Assessment

25



Claim o\,
* Relates to expected student learning

* Represents and supports an assessment
argument

* Links to forms of evidence
* Explores the question:

“What warrants the claim?”

26
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* Statements that provide descriptions of the
performance defined in the claim

* Measurement targets are grade- and bundle-
specific.
* Contribute to consistent learning targets, coherent

results, consistent judgments of competence, and
curriculum, instruction, and assessment alignment

* For SCILLSS, the NGSS Example Bundles were
utilized as a way of organizing the standards for
the development of the measurement targets.

ssssssss

27
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* Elaboration of the NGSS dimensions is completed
during domain analysis in which:

— Substantive information is gathered about the domain of
interest that will have implications for assessment; and

— The construction of learning performances are informed
to describe the knowledge that students need to
demonstrate as they progress toward achieving the
measurement target expectations.

* Elaborations articulate clear expectations,
appropriate assessment boundaries, required
background knowledge, and student challenges
and misconceptions.

State

Summative
Assessment

28
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* Integrated Dimension Maps are visual
representations of the DCls, SEPs, and CCCs.

—Highlight how the different dimensions are
integrated with each other

—Highlight what pieces should be assessed together,
and what pieces can be assessed separately
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* Provides a clear focus for what is to be
measured and helps educators to plan for
assessment

* Ensures educators who are designing NGSS-
aligned tasks have a clear and deep
understanding of each of the dimensions
represented in a PE prior to beginning task
development




Unpacking the Dimensions of a .'/(,
Performance Expectation Tool oW

* Provides guidance for unpacking a PE
* Template for documenting unpacking

Grade:
NGSS Performance Expectation:

Science and
Engineering Practices
(SEP)
Foundations  SEP: DCI: CCC:
Key Aspects o ° °
Prior . . Relationships e
Knowledge to SEPs

Classroom-

based
Assessment

31




Components of the Unpacking Tool 5 (
* Key aspects are the underlying concepts that support
each dimension of the PE and represent knowledge

necessary for understanding or investigating more
complex ideas and solving problem:s.

* Prior knowledge refers to the background knowledge
that is expected of students to develop an
understanding of the SEP and DCI.

* Relationships between the CCC and the SEP is
included since when students are performing a SEP,
they are often addressing one of the CCCs.

32




Phase 2: Domain Modeling and Phase 3: .'/(,
Conceptual Assessment Framework VoW

Resources: Goal:
—To clearly lay out the

assessment argument

eDesign Patterns

S .
tate *Task Templates i What Wl” be Covered?

Summative

eTask and ltem

R * What will not be covered?

e How will students
demonstrate their
knowledge?

SR Task specifcations e What do tasks look like?

Assessment

Assessment

33
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* Before developing assessment tasks, a design pattern
must be specified (Mislevy & Haertel, 2006) for each
learning performance.

* The design patterns serve to complete the
documentation of the assessment argument connecting
task designs to performance expectations.

e |dentify:
— Focal Knowledge, skills, and abilities (fKSAs)
— Observations (i.e., evidence) to support inference
— Features of task situations that elicit target KSAs

* Guide planning for the key elements of the task models
in the conceptual assessment framework

State

Summative
Assessment

34
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* The task template is a tool to support writing families
of tasks that includes specific details of materials and
task settings in the assessment implementation
phase.

* The contents:
— Are informed by the ECD framework;
— Suit the needs and processes of the project; and
— Therefore, can vary with respect to specificity and detail.

* Allows for multiple items or tasks to be developed
based on the template

State

Summative
Assessment

35
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Task Specifications o\

The integration of Phase 2 and Phase 3 provides the rationale for the
formulation and content of task specifications.

The task specifications define for task developers the key
components of the task needed to ensure that the evidence of
student learning collected and evaluated is consistent with the fKSAs
represented by the PEs.

|dentifies for a selected fKSA:

— The decisions needed to be made to elicit evidence of student competency;
— Variable features that inform design decisions to evoke that evidence;

— Aspects of the assessment situation that may be varied;

— The responses or artifacts the students will produce that, subsequently, will
be used in the evaluation (scoring) procedures; and

— The task context (i.e., phenomena, design problems).

State

Summative
Assessment

36




Task Specifications

Task Specification Component

Target fKSA?!

Additional Knowledge, Skills,

and Abilities (aKSAs)*
Potential Observations®

Characteristic Features®

Variable Features?

Task Model?

Task Model Variables?

Work Product Summary?

Evidence of High Level of
Performance®

Task Context?

Assessment Boundary?®

Universal Test Design
Considerations
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Description
The Focal Knowledge, Skills, and Abilities to which the task is written

Other knowledge/skills/abilities that may be required by tasks designed
to measure the fKSAs

Aspects of the work product that would reflect on students’ fKSAs

Aspects of the assessment situation that are needed to evoke the desired

evidence

Aspects of the assessment situation that may be varied (often to shift the
difficulty or the focus of the task)

Description of the environment in which examinees will say, do, or make
something, to provide the data or evidence about what they know or can
do as broadly conceived

Variables for features of tasks (e.g., reading level, use of graphics,
symbols, equations, etc.) that indicate the design decisions needed with
regard to specific tasks and items

Description of the responses or artifacts the students will produce that,
subsequently, will be used in the evaluation (scoring) procedures

Defines behaviors that you would expect to see if a high-performance
student was engaging with the SEP or CCC

The possible types of phenomena or design problems that will be
represented in the task

Grade specific boundary conditions of the task

Strategies implemented to maximize accessibility and fairness
State

Summative
Assessment

37
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 Utilization of the task and item specifications leads to a
determination of the item-response formats required to elicit
necessary evidence of student competency of the targeted
fKSA.

* The item specifications provide information to create an
item(s) that will provide some of the necessary evidence with
respect to a selected fKSA

* |dentifies:
— A rationale of what the student will do to demonstrate competency of a
targeted fKSA;
— Construct-relevant vocabulary;

— Allowable stimulus materials (e.g., data tables, animation), item type,
and “model” stem; and

— The nature of the response options (e.g., Distractors may include...).

State
Summative

Assessment

38



Item Specifications

Item Specification
Component

Target PE

fKSA

Rationale:

Construct-relevant
Vocabulary

Allowable Stimulus
Material

Item Type:

Model Stem

Correct Answer:

Response Options

Item
Notes/Reference
Source:
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Description

5-PS1-2 Measure and graph quantities to provide evidence that regardless of
the type of change that occurs when heating, cooling, or mixing substances, the

total weight of matter is conserved.

5.1b Students are able to investigate or create an explanation around
conservation of matter using measurements when substances are mixed, or
undergo a change in form, properties, or state

Students will describe that the total weights of the substances did not change,
regardless of the reaction or changes in properties that were observed.

conclude, data, experiment, hypothesis, investigation, model, predict, solution,

variable, matter

animation, data tables, graphics, graphs, simulation, text

SR (multiple-choice and multi-select)

Describe how the measurements or graph serve as evidence to support a
statement/conclusion about conservation of matter.

Parta-D; Partb-A,D

Distractors may include graphs or measurements that would show variation in
weight or volume and predictions that do not reflect the conservation of

matter.

e In all cases, the unit grams will be used.
e  Whenever the term “grams” is used, the term “amount” is preferred
instead of “weight.” However, when clarity is needed, the term “weight”

will be used.

e Although students are not to be assessed on the term “closed system,” State
examples of closed systems (jar covered with lid, etc.) should be a part of Summative
the stimulus. Assessment

39
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Identifying Assessment Task Specifications J(
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e Allows educators to translate the PE-specific unpacking of
the three dimensions into assessment tasks

* Allows educators to determine what counts as evidence
for student learning

* Helps educators develop assessment tasks that allow
students opportunities to call upon, transfer, and apply
learning that has occurred during instruction to new
challenges, much the way a scientist or engineer would, in
an assessment situation

Classroom-
based

Assessment

40




Assessment Task Specifications Tool -.\(‘

* |[dentifies key elements needed to be
addressed by task developers to develop
meaningful and interpretable assessment tasks

* Template for documenting task specifications
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Assessment Task Specifications Tool 'h(’

Element Description

Performance e Indicate the PE from the instructional sequence to be assessed.

Expectation

Knowledge, Skills e Develop statements, which specify what is expected of students to

& Abilities (KSAs) demonstrate (i.e., knowledge, skills, and abilities) to provide
evidence that they have learned one or more aspects of a PE.

Student e List what students should be able to do to demonstrate that they

Demonstration of have met the KSA(s).

Learning e Define qualities of student performance that constitute student
evidence.

Work Product e Determine the “vehicles” (i.e., work products) that are intended to

contain observable evidence (e.g., a model, an argument, a
description, a graph, a chart).

Classroom-

based
Assessment

42



Assessment Task Specifications Tool -.\('
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Task Features # List the task features from which the task writer selects to
develop an assessment task.

¢ Reference the “Clarification Statement” in the NGS5 for the PE
as appropriate.

o Note: A single question/task may not represent all the features

listed,
Aspects of an o Allows for a range of tasks to be developed of varying
assessment task complexity.
that can be varied o Allows for development of tasks that focus on various skills
to shift complexity related to the PE.
or focus o Allows the task developer to match features of the task with the

characteristics of students such as their interests, familiarity,
and provided instruction.
Assessment o List information that is NOT assessed (i.e., related above grade-
Boundaries level ideas and skills).
o Reference the "Assessment Boundary” in the NGS5 for the PE as
appropriate.

Classroom-

based
Assessment

43



Phase 4: Assessment Development 'h('

Resources: Goal:
— To develop tasks and rubrics

State Summative that are aligned to the
State Assessment Tasks
assessment argument

resneemon: e
— To describe the evidence of
student learning to be
elicited by the tasks

¢Classroom-based

Classroom- Assessment Tasks
based eScoring Rubrics /

Assessment Scoring Notes

44



State Summative Assessment Tasks -(

e A SCILLSS task is envisioned as a set of three or more items of
varying types linked with a common stimulus.

* A task stimulus consists of passages, graphs, models, figures,
diagrams, data tables, etc.

* The number of items associated with a task is dependent on
the number and nature of the fKSAs and PEs it is written to
measure.

* The number of dimensions addressed by each item is also
variable.

» Tasks are designed to assess students along a range of
proficiency and across an appropriate range of cognitive
complexity.

State

Summative
Assessment

45




Grade 5 SCILLSS Conceptual Assessment
Framework Hierarchy

Grade 5 Claim: Students demonstrate a sophisticated understanding

Eele 5 06k of the core ideas and applications of practices and crosscutting

concepts in the disciplines of science.

Topic Model

Bundle 1 - Bundle 2 -

Bundle 3 - Bundle 4 - Stars

Physma! and IS a‘nd Earth's Major and the Solar
Chemical Energy in
Systems System
Changes Ecosystems )

J
[ [ [ [

5-PS1-1, 5-PS2-1
5-ESS2-1, 5-ESS2-2
5-ESS3-1
I g I g I

5-PS1-1, 5-PS3-1
5-1S1-1, 5-1LS2-1

5-PS1-1, 5-PS1-2
5-PS1-3, 5-PS1-4

Measurement Measurement

Measurement

Measurement

Target 1 Target 2 Target 3 Target 4
J J L J J J
| — T 1
Focal KSA 5.1a Focal KSA 5.1b Focal KSA 5.1c Focal KSA 5.1d

_J _J _J _J

| | | |
Task Sets Task Sets Task Sets Task Sets
J W, J46 W,
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Sample Task Map (9

Focal Knowledge, Skills, Performance Task Context and Items Dimension
and Abilities (FKSAs) Expectation Representation

o b5.1a o 5-PS1-1
“ 5.1b 8 5-PS1-2
o 5.1c o 5-PS1-3
o 5.1d o 5-PS1-4

State
Summative

Assessment
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e Written for 5-PS1-2 and fKSA 5.1b (Students are able to
investigate or create an explanation around conservation of
matter using measurements when substances are mixed, or
undergo a change in form, properties, or state)

* Fits into a task comprised of multiple items and structured
around a student investigation related to changing matter by
melting, evaporating, and dissolving substances

* Includes a task context and narrative describing the different
aspects of the item that elicit knowledge and skills

* Includes suggestions for other items that could be in the tasks,
scoring notes, and alignment remark

State

Summative
Assessment
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Classroom-based Assessment Tasks ' 5\\"
* Enable educators to get their fingers on the pulse of
individual students, groups of students, and/or the entire

class as to where they are in their science learning and
collect evidence to ultimately inform instruction

* Must elicit evidence related to students’ integration of
knowledge of DCls, engagement with SEPs, and facility
with building connections across ideas

* Provide an indication of the student’s current
understanding of the selected KSAs as set forth in the Task
Specifications Tool

* May include multiple parts, questions, or prompts
connected to a phenomenon or problem-solving context
or event

Classroom-
based

Assessment
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Example Classroom-based Task

This task is about the particles of matter. Be surs to answer guestion 1 and question 2.

Y @
/8207 16 59501 O

Anticipatory set

Reminder to student
1. lose cleansd his salt water fish tank. The water in the tank looksd clear. His frisnd Carl visits and
asks, “Why can't | see the szlt in the water?” Jos= crestes 3 model to show Carl what happens to salt
- - \ .
when stirred into water. Task context/stimulus
complete the modsel below to show:

# the salt particles and water particles before stirring the mixturs

the zalt particles and water particles after stirfing the mixture \—

B surs to complete the key to show the salt particles and water particles in both conditions of your
madsl.

Prompt/question and student

directions
Before Stirring After Stirring
— S -
I Provided model and key templates
h"""-—___—-"""} b'"""-i—___._—'-"""‘l

Prompt/question and student

- directions
2. Describe the change to the s3lt particles after being stirred in the water. B2 sure to use information

from your model o support your explanation.

Classroom-
based
Assessment
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* Define the criteria that educators use to interpret and
evaluate student evidence of learning

* Include descriptors for each question or prompt in the
assessment task that describe the full range of
student understanding from low to high levels of
competency

* The type of evidence gathered may vary from
situation to situation.
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Rating scale
of Learning -
Student demonstration of
Student uses the model to Student develops a model that Student develops a model that Student develops a model that k B kill 4
describe how matter composed = does not account for observable ' shows: shows: nowileage, sKill, an /or
gf tiny particles is too small to phenomena. ¢ aflawed connection between | e two representations each abil ity
S Description is incorrect or is not bulk matter and particles too with two different bulk
provided. small to be seen (e.g., salt matter and matter too small
particles are represented at to see (particles)
i:i;ir;i:_'jl Z;ﬁepra?:i?es o the representations correctly Evaluative criteria of
i position and scale the ’
are clustered in one area of particles relative to each student’s model

Statement of Student the container under both P
conditions; key is incorrect,
etc.)

Expectation of Learning

e the key is correct

Description is partially correct Description is correct.

(e.g., does not refer to the scale Evaluati iteri f
of the dissolved salt particles). valuative criteria o
student’s explanation of

the model

Classroom-
based
Assessment
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* A high-level response is scientifically accurate,
complete and coherent, and consistent with the type
of student evidence expected.

* A low-level response may include misconceptions, is
incomplete, and is not consistent with the type of
evidence expected.

e Student responses should yield accurate inferences
about students’ KSAs that inform educator actions
either to:

— Continue with the instructional sequence as planned; or
— Adjust the design, delivery, and sequence of instruction.

Classroom-
based
Assessment
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. o Shows relationships between water
Selects and identifies relevant

and dissolved salt particles, which vary

in size

Before Stirring After Stirring

aspects of the context in the model

KEY
. Undissolved salt

CJ Dissolved salt Includes relevant components and

labels to represent understanding

O Water particle
of the system

Classroom-
based
Assessment
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Student Exemplar: Explanation A

“The model shows that the salt particles
dissolve. They break into smaller pieces
after they are s.tlr.red into water. The salt oo s el v e igm [
particles are still in the water, but you e coesEe o iy perides
can’t see them. That’s because they got \ too small to be seen can

so small.” account for observable
phenomena (e.g., salt dissolving
into water).

Classroom-
based

Assessment
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 Utilizing our principled-design process, item writers (or
classroom teachers) can see the tasks they create as addressing
the same underlying science, in terms of common fKSAs,
Characteristics Features of Tasks, and Potential Observable
features of students’ performances.

» Different choices about Additional KSAs, Variable Features of
Tasks, and Work Products are required in order to meet the
varying constraints and purposes of different assessment
contexts.

* Having common and explicit design patterns and task
templates enhances the instructional validity of assessment as
well as the evidentiary value of tasks.



Developing and Evaluating
Classroom Tasks and Student
Artifacts with Local Educators



SCILLSS Classroom Science Assessment ' (
Development Workshops

* Five workshops total in SCILLSS partner states (NE, MT, WY)
—June 6-7, 2019: Lincoln, Nebraska
—July 23-24, 2019: Laramie, Wyoming
—August 14-15, 2019: Bozeman, Montana
—January 13, 2020: Helena, Montana
—January 24-25, 2020: Kearney, Nebraska

* Range of 12 to 30 to educators per session

—Small development teams (3-5 educators) at grade 5, middle
school, and high school

* Educators collaborate to develop classroom-based assessment
tasks and rubrics using a principled-design approach and
provide valuable feedback about the feasibility, clarity, and
utility of the SCILLSS design process and resources and tools.
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For the project team ...

To increase educators’ knowledge of a principled-approach for
developing three-dimensional tasks aligned to NGSS-like standards
for use within classrooms

To pilot a principled-design process for developing three-dimensional
classroom science assessment tasks aligned to the performance
expectations in the Next Generation Science Standards

To pilot a set of professional learning resources that states and
districts can use to scale-up the work and build educator capacity to
design quality assessment tasks using a principled-design approach

To gather feedback from educators about:

— The design process and its utility
— The clarity and utility of the professional learning tools and resources
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For the participating educators . ..

* To develop an understanding of classroom-based science
assessments, their relationship to other forms of assessment, and
their purposes and uses in a standards-based system of curriculum,
instruction, and assessment

* To develop an understanding of a principled-approach for developing
three-dimensional tasks aligned to NGSS-like standards for use
within classrooms

* To collaborate to develop a classroom science assessment task and
rubric(s) for their assigned grade or domain to support instruction
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* Educators discussed and selected a performance expectation
(PE) to work with in their assigned groups
* For their selected PE, the groups:

— Used a tool to unpack the PE and its corresponding dimensions in order
to highlight the important aspects of the PE

— Used a tool to develop guidance for the development of tasks and rubrics
— Developed tasks and rubrics that measured the target PE

— Reviewed and revised these tasks and rubrics

* At the end of this meeting each group produced:
— A set of design documents

— A rough draft of a task and scoring rubric(s)
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Post-Workshop Survey Questions '3 (

1. Did the use of a principled-design process and assessment
development tools help you when designing your classroom-
based science assessment task?

2. What aspects of the principled-design process and
assessment development tools are clear? Please provide
suggestions as to how other aspects could be improved.

3. What is one message that you took away from this training?

Do you have an interest in or feel the need for further
professional development in designing classroom-based
assessments? Please provide reasons to explain your
response.
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Survey Results (
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Did the use of a principled-design process and assessment development
tools help you when designing your classroom-based science
assessment task?

96% of respondents (n=48) answered “yes”
The tools guided me in the process and helped me focus on what was needed in the task.

The tools were very helpful and made me think about each and every part of the
assessment.

The process and tools made me more aware of what | need to think about when designing
new assessments.

They allowed us to more carefully and closely consider different components of 3D
teaching and standards/PEs.

It was meaningful to be able to unpack the indicator so that we could better understand
exactly what is expected of students.

The tools helped to keep us on track. We had a great idea, but it didn’t fit what we were
trying to get to in the end. It helped bring us back to center.

| was able to refer back to see if what we were asking students to do was congruent with
our intentions.

It helped me think about how prompts would elicit evidence.
They were good guides as to what to do step by step.
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2. What aspects of the principled-design process and assessment
development tools are clear?

* The part that made the tools clear was listening to Howard talk about the
research being done about assessment. This helped explain the “why”
behind the tools.

* Pulling apart everything first and developing the task last was a switch. It
was clear how/why the process really helps develop more valid
assessments.

* The unwrapping of the standards to build a task and create a rubric.

* The unpacking and task specification tools were clear. The instructions and
process were easy to understand.

* The tools were clear because examples were provided and descriptions
were given on the side.
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Survey Results (
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Please provide suggestions as to how other aspects could be improved.

* | guess | can not communicate each of the tools by name in the process a few days later. The
tools were helpful in designing the tasks and unpacking the standards, but | do not know
names for each tool.

* Some of the vocabulary is unfamiliar, so you are asking teachers to learn new vocabulary,
unpack a standard, and then design an assessment. It is a lot to take in in two days. | found
the KSAs, student demonstration of learning, work product and task features to be
confusing. Maybe teachers need to have more examples of assessments to get to an
understanding of what is expected.

* Wasn't sure how a task doesn't need to assess each of the KSA's AND still have the spec tool
be a valid way to create several tasks. If this is true, various tasks would be made over
different KSA's.

* The process was clear but making sure we were following all of the 3D expectations and the
learning expectations is not easy.

* | thought all of it was clear once explained. My struggle would be to actually write KSAs. A
formula to do that would be helpful.

* Slow the process down and walk the participants through more examples before creating
their own.

* |just need practice...
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Survey Results (
3. What is one message that you took away from this training?
* Itis good to think of the end in mind.

* That | CAN develop really great assessments within my classroom and | don’t have to look
to someone else who is an “expert” to do it for me. | also made so much progress on
understanding how to assess 3D standards.

* That designing assessments are difficult to do, but not impossible.

* The importance of really taking components of standards and 3D apart in order to create
tasks that will produce information about students' learning that successfully gives us the
information we really want.

* Science educators need to unpack standards before doing anything else with lesson design
and assessment.

* NGSS assessment is 3D and not just about using models, but so much more in-depth.

* Making sure that we are considering why we are assessing students and learning should
drive the types of assessments we write.

* Large scale changes will start by evidence in the classroom.
* This process helps us to think inside out which increases the validity of an assessment.
* The time and effort put into mindful organized tasks will produce valuable products.
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4. Do you have an interest in or feel the need for further professional
development in designing classroom-based assessments? Please
provide reasons to explain your response.

* | would love to work more on designing assessments and then piloting them in
my classroom with rubrics. | really think it would be nice to have a basis of
lessons for teachers in my state to pull from. Working with other teachers from
around the state also makes the experience richer as well as the product.

* Yes! | just feel assessment done right is such a power tool in teaching and | want
to learn everything there is to know about how to design assessments.

* Yes! More please! | need to deepen my understanding and ability to transfer the
information to others.

* Yes, | would have liked to have the opportunity to make more tasks. It was great
to produce one, however, | wish there had been a lot more in attendance so
each team could have made one and shared. (Maybe leaving with an entire unit
or one task per unit of standards.)

* | believe that this process takes time and doing it with other people is beneficial.
| also would use a video.
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4. Do you have an interest in or feel the need for further
protessional development in designing classroom-based
assessments? Please provide reasons to explain your response.

* YES! | could use several days more training on these same processes to feel
comfortable enough with this design process that | can create tasks as well as
become comfortable enough to assist other teachers with the process (informal
settings and in settings such as Nebraska Association for Teachers of Science
conference).

* Yes, because | feel like we skimmed the top of this process and am not sure I'd
be confident that we did it correctly.

* Yes, but only so | can get faster at it.
* Yes! Mostly | feel the need to have more practice with guidance.

* It would be amazing to have a repository of the unpacking and task specification
tools completed. | understand there is great value in building them, but time is
always an issue.

* | think other teachers in my science district would benefit from learning this
process. The big hurdle is finding the time to work on creating the assessments.



Principled Design from a State and
Local Perspective



State Perspective — Nebraska (

Nebraska is utilizing the principled-design approach to

develop science assessments in our system.

* NE theory of action calls for curriculum, instruction, and assessment
designed for Nebraska College and Career Ready Standards to be
implemented systemically and systematically.

Benefits:

v'provides coherence in science assessment system
v'leads to instructional shifts by teachers

v'grows assessment literacy of teachers

v'results in valid high-quality tasks with meaningful scores
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Focus on Principled Design

Summer 2020

e Shift in focus from summative to formative classroom science
assessment development due to pandemic

* Teachers use principled-design approach, tools, and templates

* Teachers develop 24 classroom tasks for both grade 5 and grade 8
that span the breadth of the NE science standards

Summer 2021

 Summative task development
* Teachers utilize principled design

* Teachers are familiar with the process, tools, and templates from
classroom formative workshops
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Local Support for Principled-Design

Local science teacher associations support and
champion the process, tools, and templates.

* Nebraska Association of Teachers of Science
— Two-day pop-up workshop January 2019
— 50 educators and professional developers
— Classroom tasks developed at grade 5, 8 and HS Life and Earth Sciences

* Nebraska Educational Service Units lead regional professional
learning
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Classroom Pilot Tasks

Teachers’ comments about the experience

The assessments were of great quality.

Writing a constructed response was hard for many of my students,
so | need to provide more instruction and opportunities for my
students to write in science.

| plan to use these results as a way to reteach the misconceptions |
Saw.

Time to learn this process is a factor.

| will be more deliberate about teaching students how to use
claims/evidence/reasoning model of communication.

| will be more explicit about teaching 5th grade students how to
respond to these type of prompts.

The writing was overwhelming to some students, so they gave up.
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