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Overview of Chapters

. Introduction

. Testlet co-design

. Testlet prototype walkthrough
. Think-aloud study

What we learned
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I-SMART Goal 2

Design, develop, and evaluate learning map model-based assessments that
incorporate science disciplinary content and science and engineering practices
in highly engaging, universally designed, technology-delivered formats.

Focus of This Study

 Co-design and evaluate testlets for “secondary population" students

* Scenario-based tasks to evaluate range of depth of knowledge (DOK)

* Deeper application of UDL principles

* Greater emphasis on formative use of instructionally embedded testlets
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What We Learned

* Design process

¢ Student interaction and engagement
e Study design

* Supporting formative assessment
 Use in balanced assessment solutions
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Key Takeaways

* Student engagement
* We learned what task
components engage student in
demonstrating their KSAs (and
guess what, it’s not reading!)

* Paper prototyping

* Allowed for rapid iterations
« Allowed all students to engage in
process around the table
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Key Takeaways

* Do students understand how to interact with new item types? (RQ1)
* Most students clear on what to do and used interfaces skillfully
* Co-design helped ensure usability
* Did students make effective explicit choices? (RQ2)
 "llike projects where you can choose what you want to do and not be forced to do
something that you wouldn't want to do."

“People might know about this one ecosystem but other people might not know or not be
interested in the other one as much.”

 Students loved it, but would it make a difference?

* Novelty effect of explicit choice?

* Additional cognitive load?
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Key Takeaways

* Did students make effective implicit choices? (RQ2)

* Text-to-speech

* Speech-to-text

* Hints

* Glossary

* Use of Pros & Cons Clipboard

How do we address students’ varying

metacognitive and self-requlated learning skills?

HOW TO PLAY ATTACK FROM MARS
SUPER SKILL SHOT: Hold left flipper button WHILE faunching ball. Make any flashing arrow shot to collect.
ATTACK WAVE: Complete center 3-bank to start an Attack Wave. Save cities by shooting center shot to
destroy the saucer. Save all 5 cities to Attack & Conquer Mars!
EXTRA BALL: Complete Attack Waves OR bottom lanes to light Extra Ball. Shoot right eject to collect.
MULTI-BALL™: Center loop lights lock. Lock 3 balls in center loop to start 3-ball multi-ball. Shoot ramps and
loops to collect jackpots. Collect all 5 jackpots to light moving Super Jackpot.
MARTIAN ATTACK: Complete M-A-R-T-I-A-N targets to light Martian Attack at right eject. Shoot right eject to
start. Hit all 4 Martians in the time allowed to start Martian Attack 2-ball Multi-ball.

TOTAL ANNIHILATION: Complete Capture, Big-O-Beam, Tractor Beam or Atomic Blaster to start HURRY
UP. Center shot awards HURRY-UP. Complete all 4 shots to start Total Annihilation 4-ball Multi-ball.
Shoot ramps and loops while in Multi-ball to collect big points.

COMBOS: Make consecutive ramp and loop shots while red arrows are lit for Combos.

SUPER JETS: Get the number of jet hits needed (see display) to start Super Jets for big points.

RULE THE UNIVERSE: Collect Super jackpot, Super Jets, Martian Attack Multi-ball, Total Annihilation,
Conquer Mars and 5-way combo to light Rule the Universe. Shoot right eject to start. Collect displayed
points while in Multi-ball to Rule the Universe. 16-10181
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Expert Learners

The Universal Design for Learning Guidelines

Provide multiple means of

Engagement

* Purposeful & motivated

Affective Networks
The WHY" of Learning \

Provide options for

Recruiting Interest

Optimize indvidual choice and autonomy
Optimize relevance, velue, and autherticity
Minimize threats and distractions

Provide options for

Provide multiple means of

Representation

A\
Recognition Neworks

The "WHAT" of Learning S

Provide options for
Perception

« Offer ways of customizing the display of information
« Offer alternatives for auditory information

« Offer alternatives for visual information

Provide options for

Effort & Per

Heighten salience of goals and objectives
Vary demands and resources to optimize challenge
Foster collaboration and community
Increase mastery-oriented feedback

Provide options for
Self Regulation

Promote expectations and bellefs that
optinize motivation

Faciltete personel coping skl end strategies
Develop self assessment and reflection

Expert learners who are...

* Resourceful & knowledgeable K
e Strategic & goal-oriented

udlguidelines.cast.org | © CAST, Inc. 2018 | Suggested Citatio

Purposeful & Motivated

L &Sy

* Clarify vocabulary and symbols

* Clarify syntax and structure.

* Support decoding of text, mathematical notation,
and symbols

* Promote understanding across languages

* llustrate through multiple media

Provide options for
Comprehension

« Activate or supply background knowedge

« Highlight patterns, crtcal features, big ideas,
and relationships

« Guide information processing and visualization

« Maximize wansfer and generalizaton

Resourceful & Knowledgeable

CAST | until leaming has no limits

Provide multiple means of

Action & Expression

Strategic Neworks
The "HOW"of Learning.

Provide options for
Physical Action

« Vary the methods for response and navigation
» Optimize access to tools and assistve technologies

Provide options for

Expression & Communication

* Use multiple media for communication

* Use multiple tools for construction and composition

« Build fluencies with graduated levels of support for
practice and performance

Provide options for
Executive Functions

» Guide appropriate goal-setting

» Support planning and strategy development

« Faciltate maneging information and resources
« Enhance capacity for monitoring progress

Strategic & Goal-Directed

n: CAST (2018). Universal design for learning guidelines version 2.2 [graphic organizer]. Wakefield, MA: Author
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Recommendations

 Training and opportunity to use tools instructionally essential for
effective use

* Serial presentation of options, e.g., Pros and Cons Clipboard
 Finer-grain corrective feedback to minimize perseverative guessing

* Deeper embedded supports, e.g., dealing with double and triple
negatives

 Explicate relevance of hints e.g., construct-relevant supports vs. task
clarification
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What We Learned

* Design process

¢ Student interaction and engagement
* Study design

* Supporting formative assessment
 Use in balanced assessment solutions
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Study Design

* Students need more time to learn the support tools!

 Think-aloud protocol worked well but is limited when students provided
with radically new task designs

* Longer post-think-aloud interviews would have helped uncover more
details e.q., students’ limited use of hints
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Behavior and Interaction Patterns

- / N —————— —— = o N - N ~ N T —rrry 15,
Screens | Wecome! Croose ) s Foer || Tagwe | | Fague || St | Spens || g || s | 5 14 smpos
o0l tour ccosystem Clipboard Transiton | | Food) producers | | consumers s g complete 4 SonbordB, || Skevbostd O complte Boe Kol outotopts) Key
Student
e No scored content
s1 6.7 Full points on first attempt
Partial points on first attempt
Ta ! Zero points on first attempt
Multiple attempts
s2 N

(Example: partial points first attempt;
3 total attempts)

Usability blocker

* Student uses tool / support
G =glossary
RA = read aloud
STT = speech-to-text
H = hints

83
Koo

! Researcher intervention

Student adds pro(s) / con(s)

s4 *SST‘H‘G

PC

Scoring

Basic Knowledge, Skills & Understanding (KSU)
Screens 5-8 & 11-13
1pt per item; 10 possible pts

B
@000

Higher-order KSUs
Screen 15
10 possible pts

:©®000

N\ 7= Higher-order KSU scoring rubric: the degree to which
( 5 5 evidence provided supports student's final claim + the
. degree to which that evidence is sound/logical

S5

(@ 6.7 PC Student opens but doesn’t add pro(s) /
— con(s)
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Key Takeaways

 Research Question 3: Does task assess a range of DOKs?
*  Opportunity for students to demonstrate basic and/or higher DOKs
* Next question
 How to support educators and students in using student data effectively to
inform subsequent instruction
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Basic vs. Higher-Order DOKs

RS

Higher-Order DOK Score
(o))
®

Basic DOK Score

Innovations in Science Map,
Assessment & Report Technologies




Behavior and Interaction

Screen 2

Student

-
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14. Storyboard

complete
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s1

l

| 6.7 Storyboard: The iguanas and orchids
*Ef‘;f“ Koo . = | will floush and birds will peris
! *H‘G = !
e
*:Aéssn
s3 ""sa = @
Ker e
- ° 67 Pros & cons: you should protect the
5 Kesino ' e sharks becuase they mit get hurt
. couse they mit hurt people
4a
-y Pros & cons: The coyotes regulate
s sa the population of its prey. Without
o Kic Ko We.n » the coyotes the ecosystem would be
d less balanced.
Food web: There would be less
—— PN\ . : squirrels to regulate the population
L bt N3 of dandelions.
s6 A =
Ko ] 0 Storyboard: The snakes might
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Concerns for Summative Use

» Task comparability vs. reduction of construct-irrelevant variance
 Psychometric implications of immediate feedback
* Psychometric implications of choice
* Construct relevance of hints and glossary
* “Training wheels off” mode
 Cost-benefit analysis
* Items are expensive to develop, administer, score

e But if they also have instructional value ...
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Final Thoughts

 Importance of providing learner agency in the assessment process

* Challenge of reducing “deep” sources of construct-irrelevant variance
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Research & Design Team

CAST KU ATLAS
* Jose Blackorby ¢ Meagan Karvonen
* Bob Dolan * Gail Tiemann
* Kim Ducharme *  Russell Swinburne-Romine

* Allison Posey

* Samantha Gilbert
*  Mckenzie Parkins
* Agatha Oehlkers

* Laurel White

. Matthew Brambilla
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