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Distribution of STEM Interest and Mathematics

Proficiencx among 12th Graders

How to make the
number increase?

Interest
High O O
© The number of STEM Graduates
[ 15.2% of all students ) 15.6% l
China 46.7%
"'é Low High
[ 42.1% of all students j South Korea 37.8% l
Germany 28.1%
Low Source: ACT, Inc.

Students taking ACT test in 2008.
Increasing the number of STEM Graduates, BHEF 2010
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STEM Students: What Can Parents and Schools Do to Help
Kids and Teens Become Interested in STEM?

“See how science, technology,
engineering, and mathematics
are actually applicable to real
life.”
—Engineering Student
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The word cloud illustrates keywords used by students to indicate how parents and
schools can make STEM more interesting for kids. Larger words represent higher
frequencies while smaller words represent lower frequencies.

STEM Perceptions: Student & Parent Study, Harris Interactive and Microsoft, 2011
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Trial and Errors in Adoptions for STEM

2007

Robot H/Ws

* Expensive
« Scenario Limited
« Knowledge Required

Fun...
Interesting...
Technology...

(Based on survey and feedback in Korea)
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Trial and Errors in Adoptions for STEM

2007 2008

Education
for the

talented
youth

Contests &

Adopt game competitions | Training tool
technologies for the for the AI Personal
robotics class — e nterests __ Hobby

“O
Mostly adopted for
“High Interest &
High Proficiency” Group

\\\\\\\

(Based on survey and feedback in Korea)
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Trial and Errors in Adoptions for STEM

Required easy and
productive authoring

2007 2008 2009

Scale-out scenarios from robot to STEM topics

sisacscetin s ]

Download peak

Users

Unmaintained users

© Aweek

(Based on survey and feedback in Korea)
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Trial and Errors in Adoptions for STEM

2007 2008 2009 2010
Robot H/Ws STEM
Authoring

Adopt simple script
based authoring tool

1
2 StartSimulationEngine "SimState/basicsim.xml"
3 g g
4 AddDifferentialien s
5 CENE CEF ]
6 FlushScript — -
But poor motive 7 T
8 basel1.Go()
o @]
(Based on survey and feedback in Korea)
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Trial and Errors in Adoptions for STEM

2007 2008 2009 2010 2012~
Robot H/Ws STEN.I
Authoring
Robotics Game STEM Game
Scenario Technologies Scenario Technologies

‘ Authoring Tools

STEM Simulation

“Mission Driven” Education ¥ s:::::lio Game Technologies
Authoring Tools

Robotics Simulation

Challenging Missions
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STEM Serious Game

2007 2008 2009 2010
Robot H/Ws STEN_I
Authoring

“See how science, technology,
engineering, and mathematics
are actually applicable to real
life.”

ChaIIengingMissionGoaIJ ° O (O

v

Imagine ‘ Design ‘ Authoring ‘ Mission

Execution
[EsmreE]
“Expose them at an early age,
ey s O @) o
show them it is fun and

interesting.”
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STEM Serious Game

2007 2008 2009 2010

Robot H/Ws STEN_I
Authoring

¢

“Career Awareness”

“Mission Driven”

Problem Finding & . i : i i
ro ‘;’;‘lvi':g'"g Simulated Mission Environment Science Skills

Algorithm & IT
Skills

Challenging Mission Goal J

Critical Thinking
Skills

. Embedded &
Leadership Attitude & Ability to Accomplish mRte)botes
Challenging Tasks using STEM Skills
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STEM Serious Game

2007 2008 2009 2010

Robot H/Ws STEN_I
Authoring

¢

“Career Awareness”

Challenging Mission Goal J

Simulated Mission Environment Science Skills

Increase

“Mission Driven”

Increase STEM skills >

Interest Proficiency

Attitude & Ability to Accomplish
Challenging Tasks using STEM Skills
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STEM Serious Game

2007 2008 2009 2010
Authoring

Interest

“See how science, technology,

engineering, and mathematics

are actually applicable to real
life.”

High

Increase

Interest

[ 15.2% of all students j 17.3% of all students

Increase

Low ’ Proficiency

Proficiency

“Expose them at an
early age, show them
itis funand
interesting.”

[ 42.1% of all students

Low Source: ACT, Inc.
Students taking ACT test in 2008.
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Sample Case for a Science Topic

Educational Items Game Items
Assign a laboratory topic into a game mission
Class Goal What shape has the Moon?

Mission

Suggest Condition Take a picture of alien’s station on the Moon

inquiring mind

Has the Moon sphere shape?

Hypotheses
. Teamwork STEAM Items Build a spaceshi i
Authoring p p Visual Interest
Calculation, Shapes, Logics Add cameras on the spaceship
Earth, Moon, Spaceship, Camera Texturing on the Moon Curiosities
Execution WIS EPEEES Creative Action
Training hand gestures Move to the Moon
Communication skills Take a picture Immersion
Observe the Moon Return to Earth
Reporting Reports Achieve Goal Submit pictures
Check mission execution time
Presentation Presentation

Achieve a class goal by completing game mission

How To Realize STEM Potential Through Serious Game
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How to Implement a Game

What shape has the

M 5 Take a picture of alien’s station on the Moon
oon:

Mission

Select a role Scene Changed

Authoring

Build Spaceship Build Launcher Build Station, Moon, Earth

Scene Changed
Interest Creative Action Curiosities

Mission Execution

Launch Spaceship Control Spaceship Take a Picture Return to Earth

Creative Action Contest Immersion
Mission Mission
Start End
Teamwork

Mission Clear
3~4 students can participates a mission by building a team

Submit Picture
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Serious Game Solution for STEM

STEAM Missions

M
g e
R SR O ;ﬁﬁ
L Lo naes? &ﬁ
LT 3 awTal ;&ﬁ
LoV E L i t 0 <y
““ Authoring _ i -
g EREiUG g
Smartphone
Graphic Based Mission Smartphone Control Controlled by teacher
Authoring | Smartphone
Contents Authoring [ Execution Environment }

PC and Control and
Smartphone Monitoring

Learning
Contents
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Sample Contents Created by Students

[ Download SPL script for Mission1] [ Download SPLX package file for Mission1 ]

Mission2
EES

[ Download SPL script for Mission2] [ Download SPLX package file for Mission2 ]

Mission1

[ Download SPL script for Mission1] [ Download SPLX package file for Mission1 ]

Mission2

'-'i",_,;.,:x.ff = (e = s — =

[ Download SPL script for Mission2] [ Download SPLX package file for Mission2 ]
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Mission1

= — T — ¥ e - e

[ Download SPL script for Mission1] [ Download SPLX package file for Mission1 ]

— = == (¥ T —— - ol
| n
L

[ Download SPL script for Mission2] [ Download SPLX package file for Mission2 ]

Mission2

Mission1

f‘ e e ,

[ Download SPL script for Mission1] [ Download SPLX package file for Mission1 ]

Mission2

[ Download SPL script for Mission2] [ Download SPLX package file for Mission2 ]
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Thanks
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Interest in STEM Career Topics for More Effective

Pregaration of Students

More than 75% of the teachers noted Career Awareness as a topic that would help them to prepare students
for STEM careers
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STEM Education in Southwestern Pennsylvania, CMU and U, 2008
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WHAT Got You Interested in STEM?

STEM Students: Before College,
WHAT Got You Interested in STEM?

STEM Students: When Did You

™ N
DECIDE You Wanted to Study STEM? : Ateacher or class TN 51% cav #ifor |
(4]
females |
3% I've always ‘----------------------------Eaj/- ---------- -
5% known TV, movies or books _46% 0 .
= e et
I #1 for I
- In elementary o V__________ZEV_O__________L“EES____I
school o
Aparent or relative EESSSEENNES 347
P 39%  mMales
® In middle/junior - I 23% Females
high school Visiting museums ° 40%
P I 25%
= In hich school Clubs or activities 579, “I took 2 classes in high
nhigh schoo school where the teachers
Work/internship B 11% 23% were really good at making
° it interesting and | realized
B In college B 16% how much I like this.”
A mentor 14% \_ Math Student )

A famous person in the field -5%11%

H Not sure
B 4%

Science fairs/contests 6% “Video games got me
into this area.”
Other | 22/3/ — Tech Student
(4]

STEM Perceptions: Student & Parent Study, Harris Interactive & Microsoft, 2011
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Reasons College Students Choose STEM Degrees

pre-med students
________________________________________________________________________ N
Ir It's intellectually stimulating/challenging _ 68% ——,» #1reason for females and :
1

| have always enjoyed games/toys, books, _ o
participating in clubs focused on this subject 45% :> #1 reason for technology students

(Note: Does not make top 3 list for any other major)

I received good grades in this subject in school _ 43% Male students are more likely to pursue
STEM because they have always enjoyed

To make a difference _ 399% games/toys, etc. (51% vs. 35% females).

Our country is in need of college graduates focused in | B Female students are more likely than male students )
these areas to say that they chose STEM to make a difference
(49% vs. 34% males).

A family member has similar education/career - 19%

Of all STEM students, pre-med are most likely to

| was encouraged by a teacher or guidance counselor - 17% give this is a reason (67% vs. 50% in science, 35% in
engineering and 12% in technology). )

My parents told me | had to . 6%

Black and Hispanic students are less likely than white and Asian
students to say they chose STEM because they were encouraged by
a teacher or guidance counselor.

Other I 3%

STEM Perceptions: Student & Parent Study, Harris Interactive, 2011
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