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Challenge
§ To provide science assessments for
students with significant cognitive
disabilities
o Linked to grade-level standards
and
o Accessible to students who may
have
– Severe or multiple disabilities
– Sensory Barriers
– Communication Barriers

Framework
§ Learning Map Models
o Cognitive models that are fine-grained representations of the
knowledge, skills, and understandings required to reach a
learning target, which have interconnected, multiple pathways.
(Bechard et al., 2012; Kingston et al., 2017)

§ Universal Design for Learning
o Guidelines for creating assessments that are accessible to all
learners (CAST, 2018; Rose & Meyer, 2000)

§ Evidence-Centered Design
o Conceptual model for assessment design that integrates UDL
guidelines (DeBarger et al., 2011; Mislevy et al., 1999)

Approaches to Accessible Assessments
Traditional

DLM & I-SMART

§ Same assessment targets
for all students
§ Retrofitting makes
materials accessible

§ Variable targets matched
to student profile
§ Materials are accessible
by design

(Dynamic Learning Maps, 2016)

Learning Map Models
F-180 Can
identify
categorical
words to
describe
common
persons,
places,
objects, or
events.

ELA-1302
Understand
the meaning
of common
adjectives

We used the UDL guidelines
when developing the design
principles and stakeholder
review criteria for I-SMART
maps.

SCI-112
Identifies
familiar
objects as
heavy or
light.

SCI-668 Can
imitate
appropriate
use of
measurement
tool.

M-291 Make
direct
comparison of
2 masses

SCI-669
Recognizes
that a lower
balance scale
arm indicates
more weight.

SCI-111
Compare
weights using
an
appropriate
measuring
tool.

SCI-209
Measure
weight using
nonstandard
units.

SCI-588
Recognize
that weight
is conserved
before and
after
reshaping.

(Andersen et al., 2019;
Swinburne Romine et al., 2018).

SCI-207
Measure
relative
weight by
sensory
perception.

SCI-113
Compare the
weight of an
object before
and after
reshaping

SCI-544
Recognize the
weight of
parts of an
object equal
the weight of
the object

SCI-210
Measure
weight using
standard
units.

SCI-449
Identify that
weight is
conserved
before and
after
disassembly.

SCI-145
Compare
weights of
objects to
show that
weight is
proportional
to size.

SCI-178
Compare
weights
before and
after
dissembling
an object.

SCI-454
Recognize the
concept of
conservation
of weight.

SCI-455
Recognize
that weight
is conserved
before and
after a
change of
state.

SCI-453
Recognize
that weight
is conserved
before and
after
dissolving.

SCI-589
Recognize
that weight
is conserved
before and
after mixing.

SCI-149
Compares
weights of
solute,
solvent, and
solution to
show that
weight is
conserved.

SCI-115
Recognize
that very
light and
very small
objects have
weight.

SCI-179
Compare the
weight of an
object before
and after it
is cut into
parts.

SCI-143
Compare
weight of an
object before
and after
grinding.

SCI-23
Compare the
weight of an
object before
and after
melting or
freezing.

SCI-22
TARGET:
Compare
weights of
substances
before and
after
heating,
cooling, or
mixing.

SCI-212
Compare
weights of
substances
before and
after mixing.

Development Process

Staff
Panel
Define region

Synthesize
literature

Develop
nodes

Connect
nodes

Internal
Review

Facilitated
Educator
Panels
External
Review

Revision after
each review

(Swinburne Romine et al., 2018)

Identifying Assessment Targets
§ We used the LM structure to select multiple groups of
nodes as assessment targets that span the LM from
beginning to end
§ Guidelines for linkage levels
o Includes DCI and SEP
o Different complexity
o Provides wide range of access
o One direct connection
o Adjacent levels overlap
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F-93 Can
identify a
forward
sequence from
a familiar
routine

2

2

2

ELA-1697 Can
determine
which of two
events comes
first in an
informational
text

F-77 Can draw
or select a
meaningful
image

SCI-673 Can
order a
natural
sequence of
process

2
F-66
Understands
that specific
members
comprise
categories

SCI-666 Can
depict a
natural
sequence of
process

2
SCI-314
Identify
common
plants.

SCI-317
Recognize
food chain
model.

2

2
SCI-462
Recognize
what plants
and animals
need to
survive.

2

Varying
assessment
targets

SCI-475
Recognize
that plants
get things
from the
environment
that are not
food.

2

SCI-327
Recognize the
relationship
between a
model and its
referent.

SCI-313
Determine the
relationship
between two
organisms in
a food chain.

2

2

SCI-320
Recognize
that living
organisms
need specific
things from
the
environment.

SCI-326
Recognize
that a food
web shows how
matter is
transferred
in an
ecosystem.

SCI-39
INITIAL: Use
a food chain
model to
Identify food
that animals
eat.

2

2

SCI-302
Recognize
that plants
produce their
own food.

INITIAL

2

2
SCI-315
Identify
common
animals.

SCI-478
Recognize
food.

SCI-318
Identifies
characteristics
that
distinguish
life.

SCI-319
Recognize
that animals
get food from
the
environment.

SCI-303
Recognize
matter.

PRECURSOR

2
SCI-299
Distinguish
common living
things from
common
non-living
things.

SCI-482
Identify how
animals get
what they
need from the
environment.

SCI-304
Recognize
that eating
is a way to
transfer
matter.

SCI-484
Recognize
decomposers.

SCI-8
PRECURSOR:
Identify a
model that
shows the
movement of
matter from
plants to
animals.

SCI-678
Identify
decomposition

2

2

ELA-515
Describe the
relationship
between a
series of
events,
ideas, or
steps using
temporal,
sequential,
and causal
language

SCI-306
Recognize
that
decomposers
break down
dead plants
and animals.

SCI-309 Use a
model to
trace the
matter in
animals' food
back to
plants.

SCI-248 Use a
model to
describe a
science
phenomenon.

2
SCI-324 Use a
model to
describe a
feeding
relationship
between two
living
things.

SCI-249
Develop a
model that
illustrates a
science
phenomenon.

SCI-325
Create a
model to
describe the
feeding
relationship
between two
living
things.

SCI-250
Develop a
model that is
an
evidence-based
explanation
of a science
phenomenon.

SCI-308
Create a food
chain model
from
evidence.

SCI-305
Create a
model that
shows the
movement of
matter
between two
living
things.

SCI-7 TARGET:
Create a
model that
shows the
movement of
matter
through
living
things.

SCI-307
Recognize
that matter
moves from
the soil to
plants to
animals and
back to the
soil.

(ATLAS, 2018)

SCI-311
Recognize
that plants
get matter
from the air.

TARGET

SCI-460 Use a
model to
explain a
science
phenomenon.

Linkage
Levels

Linkage levels provide access
(Andersen et al., 2019)

EE.5.LS2-1 Create a model that shows the movement of matter through
living things.
Initial LL

Precursor LL

Target LL

F-77 Can draw or select a
meaningful image

SCI-326 Recognize that a food
web shows how matter is
transferred in an ecosystem

SCI-309 Use a model to trace the
matter in animals’ food back to
plants

SCI-666 Can depict a natural
sequence or process

SCI-313 Determine the
relationship between two
organisms in a food chain

SCI-7 Create a model that shows the
movement of matter through living
things

SCI-317 Recognize food chain
model

SCI-8 Identify a model that shows
the movement of matter from
plants to animals

SCI-307 Recognize that matter
moves from the soil to plants to
animals and back to the soil

SCI-326 Recognize that a food
web shows how matter is
transferred in an ecosystem

SCI-309 Use a model to trace
the matter in animals’ food
back to plants

SCI-311 Recognize that plants get
matter from air

Systematic Approach to Universal Design

Map

Targets

System
Test Design

Personal
needs
profile

Technology

Test
Design

Holistic approach to accessible assessment design

UDL in an Evidence-Centered Design
Framework
•

Essential Element Concept Map is a document that
specifies the connection between the content, a
testlet's design elements, and student observations

•

Provides guidance to item-writers in developing
testlets and incorporating UDL options.
(DLM, 2016)

I-SMART Testlets
Phenomena-based
Student Choice
Wonder Questions
Science Narratives
• Embedded Items
•
•
•
•

Examples of UDL Features
•
•
•
•
•

Engaging science phenomena
Wonder Questions
Student choice of context for assessment
Self-evaluation questions
Innovative Item Types

Choice of Context
•Provides an option
for recruiting
interest
•Found at the
beginning of the
testlet
•Unscored

Wonder Question
•Provides

option for selfregulation
•Found near the
beginning of the testlet
•Unscored
•Students return to
wonder question at end
of testlet

Thank You
§ https://ismart.works/
§ For more information, contact Lori Andersen,
landersen@ku.edu

