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Spatial Reosonig Ability:
The Strengths and Weaknesses Between
Virtual Reality and Paper/Pencil Testing

Question 01: Circle the two identical figures.
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Question 02: Which two figures are identical?
Question 03: Identify what building Lisa is in front of on the map.
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Lisa is standing on Mount Street facing south. She
then proceedes to walk to her left until she reaches an
intersection. Upon reaching the intersection she
N R : - begins walking along Oak Park the same way she has
0L TR S Pds 2. peet been until she reaches another intersection. From here
' ' 4 \ g she decided to walk a block south toward South Road.
She then proceedes to walk west for three blocks. At
centralave the new intersection she begins heading north until
she finds the first building to her east. What building is
she in front of?
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= Jess Is standing at the intersection of
~ = Day St and Court St facing South. She =
% then proceedes to walk to her left until & e
“* she arrives at an intersection. From —
here she begins walking North for two
blocks. She then begins walking West
for three blocks. She then turns facing

" South. What building does she see
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This research project explores the relationship between human subjects and
data analysis, focusing on spatial thinking tests conducted using different mediums.
The study involves administering two tests to participants, with one test taken on
traditional paper and the other test taken in a virtual reality (VR) environment. Each
test comprises six problems of different spatial ability reasoning types, including
group rotation (GR), visual comparison (VC), combining shapes (CS), maps/plans
(MP), block counting (BC), and reflection (RF).
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Question 06: From the given shapes what is the possible solution?

The purpose of administering both tests is to determine whether performance
differs between the two mediums and to analyze the performance of each question
type. Participants complete both tests, with a 5-minute introduction followed by a
10-minute timed test. After a 5-minute intermission, participants take the second
10-minute timed test, resulting in a 30-minute session. Half of the participants started
the study by completing the paper test first, while the other half started with the VR
test.
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The data collected from the tests reveal significant differences between the two
mediums. The visual comparison, block counting, and combining shapes questions
had higher scores in the paper test, whereas group rotation and reflection questions
scored better in the VR test. The map/plans question type produced similar results in
both tests. Detailed results are presented below.

- Choose which two figures are reflections.
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While analyzing the results, surveys, and movement, numerous intriguing
observations were made, which are elaborated upon in the accompanying research
report. The report will be available in the NDSU repository and provides a detailed
e, explanation of these findings over the summer.
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Use given shapes to create this figure.
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_Integrating AR/ VR Technology in Elementary Schools
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Address:
4651 30th Ave S, Fargo, ND
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VR can be used
to take students on
virtual field trips to
places they might
not be able to visit in
person. For example,
students can explore
famous historical sites
or visit different parts
of the world without
ever leaving the
classroom.
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AR can be used to
help students explore
the world and learn
about different
countries and cultures.
For example, students e
can use AR to explore _]—_;;—l
famous landmarks or
cultural traditions in
different parts of the
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