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An Exploration of Principle of Representation and Instruction Strategies
in Universal Design for Learning based on Brain Science Theory
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ABSTRACT

[Purpose] The purpose of this study is to propose instructional strategy on the principles of representation in universal
design for learning(UDL) by analyzing cognitive psychology and cognitive neuroscience research results about principle of
representation based on cognitive network. [Methodl To do this, we analyzed cognitive psychological and research
cognitive neuroscience(e.g., brain research) about cognitive network and principles of representation in UDL. After that,
the research results of this area were converged and the directional implications about instructional strategy for principle
of representation in UDL were divided as follows. [Results] First, by analyzing the results of the brain activity that
occurred during the thinking process, the contents of the learning data and the presentation method were extracted and
the hierarchical level of the extraction contents was grasped. Second, by integrating cognitive psychology and cognitive
neuroscience research results, it proposed instructional strategy for guideline that provide option for perception, provide
options for language, mathematical, expressions, and symbols, and provide options for comprehension. [Conclusion] This
study raises the need for brain science research to provide concrete data for verification of universal learning design
theory and development of universal learning design-based teaching strategy. It also raises the need to continue research
that is applied to universal learning design-based classes by converging with brain science research results and cognitive
psychology research results.
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w
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<Table 1> UDL Guideline version 2.2[graphic organizer]: Principle I

Division Provide multiple means of Representation
Guideline 1 Provide options for Perception
Checkpoint 1-1 Offer ways of customizing the display of information

Access Checkpoint 1-2 Offer alternatives for auditory information
Checkpoint 1-3 Offer alternatives for visual information
Guideline 2 Provide options for Language & Symbols
Checkpoint 2-1 Clarify vocabulary and symbols

Build Checkpoint 2-2 Clarify syntax and structure

Checkpoint 2-3 Support decoding of text, mathematical notation, and symbols
Checkpoint 2-4 Promote understanding across languages

Checkpoint 2-5 Mlustrate through multiple media

Guideline 3 Provide options for Comprehension

Checkpoint 3-1 Activate or supply background knowledge

Internalize | Checkpoint 3-2 Highlight patterns, critical features, big ideas, and relationships
Checkpoint 3-3 Guide information processing and visualization

Checkpoint 3-4 Maximize transfer and generalization

Goal Expert learners who are Resourceful & Knowledgeable

Suggested Citation: CAST (2018). Universal design for learning guidelines version 2.2 [graphic organizer]l. Wakefield,
MA: Author.
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Step 1 : Assistance Recursive loop
provided by more
capable others

Capacity Gapacity

begins Teacher developed
- BExplaining
= Question
= Modeling
- Feedback Step 2 : Assistance
provided by the self Step 3 :
Internalization
°°°°°° Learner & Automation Step 4 : De-
= Help-seeking - Self-directed Learner Automation
Behavior speech L
- Imitztive learming - Self-guidance - Independent edarner
Leaming * Recluslveness :
Start new ZPD
“able 1o do A adone’ “Able 1o do B with assistance” “Able 1o do B alone” on new task
level of actual Zone of Proximal Development(ZPD) level of potential
development development

Actual ablllity at the present Ablllity In the near future

<Figure 2> The Process by which Learner develop within ZPD of Vygotsky

<Table 2>¢} zFo] ZPDollA FAte] &5 4TAE o] Foxt} [53, 551

A WA, 1RANAE A7 ARG XA FEo] e FEE ERle] o8 =
S A Qe wol AT AT [53, 551

of BANA mEAE AXA P A HY 2 2
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s FAA Fo, FHAL BEe Y AW £F

(Metacognitive) 3] =18 =383t} [54].
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