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Project Objectives

Develop an
inclusive, * Accessibility
technology-driven BERSGEEE ]
framework to » Learning outcomes
improve:

Visual Impairments — Tactile Tools
Physical Disabilities —Virtual Fieldwork

Multisensory learners

Two-Pronged

Approach




Geoscience Laboratory Activities for Visually Impaired Students

Tactile Learning Tools

| ) Multi-layered maps with
-1 Braille labeling for spatial

N v e VT understanding
Al a2l -) 3D terrain models to
' R~ AN explore topography
-) Tactile diagrams for key
concepts

3D-Printed Models

-) Fossils with enhanced
tactile features to support
hands-on learning , 4 .
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Tactile Topographic Map and 3D Terrain Model

3D printed model of
Dean Mountain,
Dahlonega, Ga, USA
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Survey Results: Learning Outcomes and Engagement

*» Increased student engagement

observed across activities . |
Topographic Map Interpretation

B Control Group/Traditional [ Experimemtal Group /Accessible

*» Improved conceptual 100
understanding, especially in
spatial reasoning tasks s

20

*» Topographic interpretation
improved from 61% — 80% .
using accessible tools

Pre-Activity Test Results Post-Activity Test Results Improvement Rate
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Tactile Diagrams and Models

v The principles of relative dating
v Unconformities
v Stratigraphic Columns
v Stratigraphic Correlation
v Selsmograms
v Geologic Structures
These materials support hands-on,

concept-driven learning that extends
beyond visual-only instruction.



3D Printed Tactile Fossil Models
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Survey Results: Learning Outcomes and Engagement i

. o _ Student Voices:
Impact of Accessible Materials in Paleontology Education

Survey on the Use of Accessible Materials in Learning

“Feeling the fossils, even with my
Understanting of M eyes closed, helped me

Fossil Types

improved understand them betfter.”

Comprehension Of B8
Fossil Morphology

Confidsnce In 7 “Seeing different examples and the

Analyzing Fossils .
Supported Leamning models up close made the details
Better Than 82

Traditional Methods very clear.”

0 25 50 75 100

Historical Geology Class (n=24) “I really enjoyed this because | am

a visual learner.”
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Field-based Learning Environments for Students~

™

with Mobility Disabilities aal

Supporting Multimodal Learning, Accessibility, and Spatial
Understanding

Details
: ArcGlS StoryMayps P
e Georgia Geological Geodatabase
' Field Data Collection Apps URL
! Field map App https://iesa-ung.maps.ar...
Survey 123 App
UNG UNIVERSITYof j‘P' .
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A story map esri

Geology of Georgia

Monadnocks -
Stone Mountain, Stone Mountain, GA

Crystalline rocks (igneous and metamorphic rocks) that are more resistant to erosion than their
surroundings, often are left as isolated outcrops of rocks protruding above the surface and are
called monadnocks.

The GigaPan Panorama and snap shots are from Joshua Hoynes. Click on the link provided below to
access detailed views of the outcrop.

Gigapan Imagery of Stone Mountain Monadnock-East Quarry

Q 1: What type of rock is the Stone Mountain made up of?
What is its texture? Did it cool quickly or slowly?

How can you tell the rate of cooling?

Is it intrusive or extrusive rock? What would you name the rock?
What do you suggest for its setting?

Could we consider the Stone Mountain as a stock?

Stone Mountain is a large exfoliation dome. Exfoliation is a process (dilation) that forms onion-like
set of joints parallel to the mountain face, mostly in exposed homogeneous rocks such as granite.
Exfoliation has been exceptionally active at Stone Mountain and it is the greatest factor controlling
the shape of the dome.

Q 2: What type of weathering forms exfoliation joints? elaborate

A number of aplite dikes occur in the granite on Stone Mountain. Aplite is a fine grained felsic
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Conclusion: Advancing Inclusive Geoscience Education

»» Multisensory, technology-driven approaches enhance geoscience
Learning

»» Learning outcomes equal or surpass traditional methods
»» Accessibility supports diverse learners without sacrificing rigor

** Promotes a more inclusive and equitable geoscience community
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Questions

Email: kmobasher@ung.edu
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