Download Spatial Vis™ App

Mini Hints in eLearning to Increase
Open app and Spatial Vis Student Persistence and Engagement

click “Not for Lelli Van Den Einde, Teaching Professor
Course Credit”

GeTIToN
® Google Play button
Download to your

phone. & App Store |—>

eGrove Education UCSan Diegg eGrove Education

Go to Apple or
Google Play stores
and search for
“Spatial Vis”.

Learning Outcomes

e Interpret a metric to identify students with low
persistence needing additional guidance.

e Recognize the importance of providing students with
meaningful small hints to keep them in the zone of BaCkgrou nd
proximal development

e Examine the current state of educational technology and
its ability to provide personalized hints
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Who is eGrove Education, Inc.?

e Start-up out of UC San Diego
e We make STEM teachers more
effective and their students

e more successful

e Touchscreen based sketching
app with personalized
feedback to support STEM

Importance of Spatial Visualization

and Sketching in STEM

education
UCSan Diegg eGrove Education
What is Spatial Visualization (SV)? The Importance of Spatial Visualization
@ m— @ e Underdeveloped spatial visualization
skills highlighted as reason that may
deter girls from pursuing math or
RS 1S RUTATED TO
science courses or careers """VS"“';D
a ® e ° € e [ongitudinal study showed that spatial ST
@ @ visualization is learnable and the act of E %mgﬂn
® @ sketching enhances spatial skills - %ﬁ
’ Found in NY Times Article
SV Test Question .
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The Importance of Sketching

e Improves SV skills [Sorby, 2009] : { e
e Used in concept generation and et ;

creativity [Gross 1986] e =
e Used in teamwork for ‘

,v Development of Spatial Vis™ App
communication \

e
e s sometimes undervalued relative | ? ey
to computer aided design @

“Million Dollar" Doodle of Laser
Sailboat by Bruce Kirby

Yool
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Early Trials in 2014 Predictor of Success: Persistence
Individual Students with Low Pre-Test Pre-Test Post-Test Test
Categorized into Two Groups Score Score Improvement Low Pre-Test:
Low Pre-Test: No/Low 53% 57% 6% With Low Pre-
Low Pre-Test: No/Low Improvement 53% 57% 6% Significant | Test: No/Low
Low Pre-Test: No/Low Improvement 63% 63% 0%
Low Pre-Test: No/Low Improvement 40% 40% 0% » ) Imp ro:zment Improvement | P elrl;entage
Low Pre-Test: No/Low Improvement 67% 63% % Performance Metrics (n=6) (0=7) Difference
Low Pre-Test: No/Low Improvement 53% 43% -19% P of Assi A pted 94% o=1.4% 95% 0=1.9% -1%
Low Pre-Test: No/Low Imzmvemml 67% 57% -15% . .
— Average =D | 7% 0:9.6% - Py Percentage Correct on Ist Anemg.t (no gcel_qg- 12) 46% 0=13.9% | 23% 0=11.1% 50%
Low Pre-Test: With Significant Improvement 57% 50% 59% Percentage Eventually Correct Without Pecking 55% 0=13.6% | 28% 0=13.5% 48%
Low Pre-Test: With Significant Improvement 53% 73% 38% Percentage Eventually Correct Including Peeking 92% 0=1.8% | 83% 0=9.5% 10%
| Low Pre-Test: With Significant Improvement AT% L A3%) Percentage Tried Again Without Peeking 27% 0=188% | 7% 0=6.6% 74%
Low Pre-Test: With Significant Improvement 40% 579 2% S e A S R
Low Pre-Test: With Significant Improvement 57% 739 29% Multiple Choice Questions Attempted 260 0=0.0 260 0=0.5 0%
Low Pre-Test: With Significant Improvement 37% | 53% 45% Percentage of Multiple Choice Questions Correct, 13% g=69% 63% g=80% 14%
Average (n=6) | 48% 0-8.6% | 69% 0-13.3% | 43% 0-9.7%
. . . . . . P
Challenge: How can we increase the number of students with Challenge: How can we increase persistence?
L . . X eGrove Education
significant improvement in the PSVT:R assessment?




Student Effort is Predictor of Success

1 attempt before peeking.
No Improvement in Post-Test

5 attempts before peeking.
Significant Improvement in Post-Test

Sketching assignments provides insights that are not

present in multiple choice questions.

eGrove Education

We Can Measure Persistence,
BUT Can We Increase It?

e Modifications since spring 2014
o Hint before peek
Gamification (stars) for not peeking
Gradual increase in assignment difficulty
Test questions at end of lesson
New assignments customized to touchscreen

O O O O

eGrove Education

Yes! Increased Persistence!

Low Pre-Test Students
(PSVT:R <=70%)

Year/ Class Avg Pre-Test | Avg Students that moved out of Low
Score Post-Test Group (Post-Test above 70%)
Score
MAE7 2014 (n=13) elective 55% 64% 23%
MAE7 2016 (n=10) elective 53% 61% 40%
MAE7 2017 (n=11) elective 61% 80% 82%
SE3 2017 (n=27) required 57% 75% 67%

SE3 2018 (n=41) required

Peorsistence Data-

57%

Porcont Tried

0,

76%
Again \Witho

85%

it Ppnking

e MAE7 2014 Low Pre-Test Students: 16%
e SE3 2017 Low Pre-Test Students: 58%

eGrove Education

Introduction to Spatial Vis App




Spatial Vis Engineering™ App

e Sketching on touchscreens

e Automatic grading providing
instantaneous feedback to students

e Personalized hints as if teacher
looking over shoulder of student

e Gamification to increase engagement
and encourage persistence

e Allows students to complete SV
assignments in classroom or at home.

e Data analytics for teacher.

UC San Diego

eGrove Education

Now it is Your Turn

Hint and Peek Features
to help students when

necessary.

Download Spatial Vis™ App

®

Go to Apple or Spatial Vis
Google Play stores click “Not for

and search for Course Credit”

“Spatial Vis”. GeTiToN

P ® Google Play button
Download to your PT—
phone. @& App Store |—>

Do the App introduction to familiarize yourself with the
interface and first few assignments in 2D rotations

Open app and



http://www.youtube.com/watch?v=DCZwVIM-9i0

Zone of Proximal Development

Pedagogy: Zone of Proximal
Development

uC SanDiegg ttp:/wvww.innovativelearn i  eGrove Education

ent/zone-proximal-development.png

Mini Hints

e Small hints that are provided when a student gets a
sketch wrong.

e Provided without point penalty

Based upon what the student drew

e But, the do NOT show students specific lines in the
sketch that are correct or incorrect.

e They leave it up to the student to find the error areas.

UC San Diego . eGrove Education




1 Line Progress Bar

Grading Results

67%

UC San Diego

eGrove Education

3 Line Progress Bar

Grading Results

1 9% aasker
missing
solution lines

1
71%
correct
solution lines

UC San Diego
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Missing Line Hint

Grading Results

missing
solution lines

R "t
"o, _gid”

Figure 5A: Sketch with Missing Figure 5B: Free Hint Message Provided to Student in

Line Center of Progress Ring
UC San Diego
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Additional Line Hint

Grading Results
2%

incorrect lines

You may have an

extra line.

Ry nt

Figure 6A: Sketch with Additional | Figure 6B: Free Hint Message Provided to Student in

Line Center of Progress Ring
UC San Diego
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Other Mini Hints

e Draw more carefully
e Errorin Top View

e Rotated incorrectly

e Mirror image of solution.

UC San Diego

eGrove Education

Modules

Intro

2D Rotations

Iso Cubes

Ortho Cubes

2D to 3D

Slopes and Curves
Flat Patterns

Rotations about 1 Axis
Rotations about 2 Axes
Assembly

eGrove Education

Now it is Your Turn

What do you think?




Survey Results: Overall impression of app

UC San Diego

95.2%

said they would
recommend the app to
others with low SV skills

+ eGrove Education

Free Teacher Account Available for Participants

If you want grading for all assignments,
please see me for instructions and the
access code for a free teacher account.

UC San Diego eGrove Education

Leaving Thoughts

Summary

e Spatial Vis™ App has evolved based on experiences in
the classroom

e Can measure AND increase persistence

e Currently working to keep students in the ZPD with mini
hints

e Development of elementary math app underway to
teach fractions through sketching (Drawn2Math)

UC San Diego . eGrove Education
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Contact Us

e eGrove Education, Inc.
o www.egrove.education
o info@egrove.education
e Lelli Van Den Einde, Co-founder and President
o Voice and Text: (858) 822-9117
o lelli@egrove.education

THANK YOU!

eGrove Education
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