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Project Background
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I-SMART Purpose

Help students with and without disabilities achieve
proficiency on multidimensional science standards

through an assessment system that is:

* learning map model-based
* instructionally embedded
 formative and summative
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Builds on the work from DLM

* Deeply integrates the UDL guidelines into the test design and
development process

* Supports not just students with significant cognitive disabilities, but
also students with and without disabilities who are struggling to
meet grade-level expectations in science

 Provides a new, actionable dashboard to support teacher
interpretation of test results to inform instructional decision making,
designed through a UDL lens
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A Few Guiding Principles for
Development

Instructionally relevant
Connected to the timing of instruction
Utilized maps - show teachers important nodes

Diagnostic information to guide decisions
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Brief Introduction to
Universal Design for Learning
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Universal Design for Learning
(UDL)

Aframework that sucoests embedding options and supports
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into curricula and learning experiences to expand le w

opportunities for all learners
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What is
Universal
Design?
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Universal Design

v all
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neople, to the greatest extent possible, without the need for
adaptation or specialized design.’
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'or1. The Center for Universal Design at North Carolina State University.
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Necessary for some, cood for all
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Whatis
Universal
Design for
Learning?

?
r%?f Innovations in Science Map,
-SM ART Assessment & Report Technologies




The Universal Design for Learning Guidelines CAST | Until learning has no limits

Provide multiple means of

Engagement

Provide multiple means of

Representation

Provide multiple means of

Action & Expression

2 " \\« s
Affective Networks Recognition Networks e 7 Strategic Networks =
The “WHY" of Learning The “WHAT" of Learning N The "HOW" of Learning 3
Provide options for Provide options for Provide options for
" Recruiting Interest » Perception o Physical Action «
@
o
g « Optimize individual choice and autonomy (7.1) « Offer ways of customizing the display of information (1.1) « Vary the methods for response and navigation (4.1)
< « Optimize relevance, value, and authenticity (7.2) « Offer alternatives for auditory information (1.2) « Optimize access to tools and assistive technologies (4.2)
« Minimize threats and distractions (7.3) « Offer alternatives for visual information (13)
Provide options for Provide options for Provide options for
Sustaining Effort & Persistence © Language & Symbols Expression & Communication
° - * Heighten salience of goals and objectives 1) * Clarify vocabulary and symbols 2.1 * Use multiple media for communication (s.1)
3 * Vary demands and resources to optimize challenge (82) * Clarify syntax and structure (2.2) * Use multiple tools for construction and composition (5.2)
@ « Foster collaboration and community (8.3) « Support decoding of text, mathematical notation, * Build fluencies with graduated levels of support for
« Increase mastery-oriented feedback (8.4) and symbols 2.3) practice and performance (53)
* Promote understanding across languages (2.4)
* lllustrate through multiple media @2:5)
Provide options for Provide options for Provide options for
o Self Regulation o Comprehension Executive Functions ©
N
o 3 « Promote expectations and beliefs that « Activate or supply background knowledge (3.1 « Guide appropriate goal-setting (6.1)
g optimize motivation (9.1) « Highlight patterns, critical features, big ideas, * Support planning and strategy development (6.2)
€ * Facilitate personal coping skills and strategies (9.2) and relationships (3:2) o Facilitate managing information and resources (6.3)
- « Develop self-assessment and reflection (.3) « Guide information processing and visualization (3.3) « Enhance capacity for monitoring progress (64)
« Maximize transfer and generalization (3.4)
Expert learners who are...
=
o
(U]

Purposeful & Motivated Resourceful & Knowledgeable Strategic & Goal-Directed

udlguidelines.cast.org | © CAST, Inc. 2018 | Suggested Citation: CAST (2018). Universal design for learning guidelines version 2.2 [graphic organizer]. Wakefield, MA: Author.
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The Goal of UDL: Expert Learners (and Teachers)

Provide multiple means of

Engagement

Provide multiple means of

Representation

Provide multiple means of

Action & Expression

\ y 5
Recognition Networks ~ Strategic Networks R )

Affective Networks %
The “WHAT" of Learning B The “HOW" of Learning

The “WHY" of Learning

Expert learners who are...

Purposeful & Motivated Resourceful & Knowledgeable Strategic & Goal-Directed

Goal
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Dashboard Development
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The problem

Teachers are swimming (drowning) in data generated
by standardized tests; but it is often not presented in a
usable, actionable way.

How can we make data displays and the way
they are used more empowering and effective
for teachers?
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How can UDL principles inform data
visualization design for teachers?

/I/Q
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The starting point

Individual Student Year-End Report

REPORT DATE: 06-06-2018

®
SUBJECT-Englshlanguage arts Learning Profile 2017-18 DYNAMIC
LEARNING MAPS
GRADE: 10
NAME: Student DLM DISTRICT ID: DLM District
DISTRICT: DLM District ID STATE: DLM State
SCHOOL: DLM School
Level Mastery
Essential @
Area Element 1 2 3 4 (Target) 5
D i logical
ELAC1.3 Identify actions in Determine which event Identify relationships m‘:t:;nm;:: ‘2:.:::: Identify how details
T familiar routines comes first between concrete details detsil P change across the text
ails
- Tdenti -
ELAC13 Understand subgroups Identify ing: D ibe internal and Determine how a o dentify change_s " and
: within categories in a familiar st external character traits s o
oy develops events
Identify deviations from
Identify event Identify the beginning and Identify story elements ity ) . Understand how structure
ELA.C1.3 chronological order ina X X
sequence end of a story that change text influences meaning
_— Spell single-syllable _
R t initial ind I I
ELA.C2.1 Identify the first letter Use o ‘ lepresen '|n| al sou . entionally and Spell irregular words
in own name in a word with a letter X correctly
phonetically
Connect two or more . ) Write grammatically
P Wi Wi icall
ELA.C2.1 '°d"°z atwoword L rds together when . me: complete w:;”::;ag d correct compound
9 writing g sentences
Understand subgroups . ) . . ” Use domain-specific ) .
ecog specif o
ELA.C2.1 are within broad Recognize domain-specific  Use domain-specific o\ 1oy to strengthen 0S¢ 3cademic words in
X words vocabulary in writing . informative writing
categories claims
Identify the end of a Wit cludi Wit lusion for Prod: el t
ELA.C2.1 ! fy . Produce a uni I ending rite a concluding rite a conclusion for a { @ar wan”
familiar routine sentence text conclusion when writing

: Levels masteredthis year - No evidence of mastery on this Essential Element |:] Essential Element not tested
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The goal

Design an interface that supports teachers to
use the Dynamic Learning Maps and test
results as a planning tool for instructional
decision-making
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Cadre Design Process

Main Cadre:
« 11 Educators from DLM partner states
* 4 Meetings
* Meetings of 1-5 cadre members, 2-4 -SMART team members
* 90 Minutes
* Video Conferencing

Gen Ed Focus Group:
* 1 Meeting during Cadre Process
« Same Format as Above
2 Gen Ed Science Teachers (6th and 8th) from a MA school
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Cadre Participants

Cadre Members Current Primary Role

Program Specialist
9.1%

1(9.1%)

District Staff
18.2%

2(18.2%)

1(9.1%) 7 (63.6%)

Curriculum / Program Coordinator

Classroom teacher
9.1% £3.6%
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Cadre Participants

Previous DLM Experience

Implemented DLM
Assessments in
Math and ELA

Implemented DLM
Assessments in
Science

Participated in DLM
Item Writing or Map
Review
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Iterative Discovery / Design Process:

Cadre Meetings 1-3

* Recap of the previous design’s principal elements and features

*  Walk-through of newly introduced screens and functions spotlighting design solutions
resulting from teacher-generated feedback

* Facilitated discussion of prototype focusing on areas of clarity/confusion, features to
change/add, most/least useful functions, and “Five Ws”

Cadre Meeting 4

* “Scavenger Hunt” usability testing session - teachers completed usability tasks to uncover any
areas needing further refinement

* Cadre process reflection
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Iterative co-design cycles

Jane Snow
Individual Student Report
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Iterative co-design cycles

Jane Snow Subjoct: Scence

Grade:
Individual Student Report i
INTERIM 03-20-2017

back | Learning Map EE.MS-LS.2.2: Food Webs

3
RB}:SMART

o et vanuar comaml
Essential Elements List - Student View &
View Another Student: jane Snow v

OYNAMIC LEARNING MAPS: Tracker B, =

Class Overview | Jane Snow's Overview EEResourcos | Glossary Holp

# EE List: Jane Snow Vewmonersudent v

Chemical Changes Map A\
s precur Torget
s N * * o » . ety e psum dsor i amet.
- . i usmod onsectetur adpiscing it sed do
Fessentattement  tnstuction  Testets
[ precunon Taget
Food Webs Map A
> Omen v duisauterure
Structure Ipsm dolo st amet,consectetur
adipiscing e, sed do eusmod tempor. esseclum dolore
picing. wor -
> Organiem v o orpeisiate g o, e o
Habitats suntin cupa qui
offca deserunt mollt anim. tincidunt.
Nodes: Nodes: Nodes:
h 7 = dentty common plans. == Recognize plant / animal survval Identity ling things that produce
watthey eat entty common animais. o oo
Nodes tested Nodes tested IO Use a model to identiy foods that Recognize that consumers eat plants
S o Nodes o Rocogeizs food. animais eat  other animals
e S—— needs deniity common plants. -
Sy o I model and s referent model and s eferent
= animals ESTLET NOTE:
Testet context notes: e et sl .
iy eo— cognize elationships between a o pertaning TESTLET NOTES
> v v x L
waves biorbed,
L

Trait Inheritar
Notes

Key: = isucton e Boon
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Iterative co-design cycles

=== M..;w = ‘
=
Jan Snow B T— =T ET Mm‘ = m“‘
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Test results:

class

overview

DYNAMIC LEARNING MAPS: Tracker

ﬁ Class Overview [B1: Science, Grade 7

View Student Overview

B1: Science, Grade 7

Chloe Beaux

Siobhan Clough

Johnny Doe

Karen Oh

Hubert Pho

Asawan Rowe

Jane Snow

Grace Tso

Jamal Zoh

Search: | Enter search term(s) m
EE Resources Glossary J Help J
v
{ Choose a student v
Chemical Changes Map & Food Webs Map &b Trait Inheritance May
Notes EE List := Notes EE List := Notes EE Lis
Instruction Initial Precursor  Target Instruction Initial Precursor Target Instruction Initial Precursor
v * * % v * * * >
v * % v * % 2>
> * x v * x >
> * * x v * * x >
2> X v b4 S
v * * % v * * % >
> * % v * X >
v * * % v * * * >
v * X v * X >

Key: == Instruction Not Begun W Mastery Demonstrated

—) Instruction In Progress K Mastery Not Yet Demonstrated

+ Instruction Complete




DYNAMIC LEARNING MAPS: Tracker

Test results: -

student
overview

Search: | Enter search term(s)

EE Resources Glossary

l

Help J

§ Overview: Jane Snow |

View another student:

v

Map A

Chemical Changes

Eretiaw Map EE List i=
Instruction Initial Precursor Target

v * %

Food Webs
Preview Map

Instruction

v

Map & Trait Inheritance Map &

EE List i= Ereviey ap EE List i=

Initial Precursor Target Instruction Initial Precursor Target
* X v * * %

View FullMap A,

Recognize what
plants and
animals need to
survive.

Identify living ;
plai

things that
produce their
own food.

Identify
common plants.

i INITIAL - ()

Recognize
food.

Identify
common
animals.

Recognize the
relationship
between a

model and its

referent.

TARGET @ |-~

Recognize that
consumers eat

nts or other
animals.

Use food
chains / webs
to identify
producers and
consumers.

Use a model to
identify food

that animals
eat.

Q EE-specific Skils

O Science or Engineering Practice Skills
O Mastery Demonstrated

Q Mastery Not Yet Demonstrated

c Testlet Not Attempted




novuyiieoe
what plants
and
animals need
to survive.

Test results:
detail view
by class

DYNAMIC LEARNING MAPS:Tacker T . - |
= = = o
i#f Class Learning Map | oscence.oner v

View Student Learning Map o et v

Chloe Beaux
Siobhan Clough
Johnny Doe
Karen Oh

Hubert Pho

x
*
x

Use a model to represent feeding relationships between organisms.

Use a model to
identify foods that
animals eat.

o

Recognize plant /
animal survival
needs

4 items

G O 75%

@G 5%
— o
@ 0%

Asaw{ Testlet Administered: 06/08/18 | ) 50%

Jane Snow
Grace Tso

Adalyn Zoah

* #* %<

@ O xn
G H 5%
G O 75%

o

Use a model to
identify foods that
animals eat

5 items

@ Hon

@ Daaxn
G H) s0%
| )
@ Doaox
C—— D%
G Hs0%
| I

@ Hxn
G H 5%

_10093

W Mastery Demonstrated




Summary of Design Findings

* Teachers found the learning maps valuable for understanding
student progress and supporting instructional decisions

 However, scaffolding teacher’s use of the map is necessary;
there is a learning curve that can be supported through
multiple representations of the same data

* Necessary to include aggregate view of class data to meet
teachers’ instructional needs
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Final Cadre Findings

* In final usability/interpretability testing, cadre members
were able to complete tasks effectively

 Feedback from cadre about final design was positive

* Infinal reflection, cadre members reported that they felt
positive about the process, including that their ideas
were used and that they developed professionally
through participating
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Next Steps
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Upcoming Research Study

* Pilot study of science assessment system in
2020

* Including evaluation of teacher dashboard through ...
Interpretability and usability studies
Teacher interviews and focus groups
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