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Source:(Table(3:(Bachelor’s(Degrees(Awarded(by(Department(Type

CS enrollment CS graduates

Male 7,983 88.3%

Female 1,057 11.7%

Total"Known"Gender 9,040

Gender"Unknown 246

Grand"Total 9,286

CSCS
Nonresident&Alien 524 7.0%

Amer&Indian&or&Alaska&
NaBve

39 0.5%

Asian 1,115 14.8%
Black&or&AfricanKAmerican 274 3.6%

NaBve&Hawaiian/Pac&
Islander

22 0.3%

White 5026 66.9%
MulBracial,&not&Hispanic 104 1.4%

Hispanic,&any&race 409 5.4%
Total&Residency&&&&Ethnicity&

Known 7,513

Resident,&ethnicity&unknown 741
Residency&unknown 1032

Grand&Total 9,286

CSCS

Male 4,968 75.4%

Female 1,623 24.6%

Total"Known"Gender 6,591

Gender"Unknown 20

Grand"Total 6,611

CSCS
Nonresident&Alien 3,332 56.7%

Amer&Indian&or&Alaska&
NaBve 12 0.2%

Asian 753 12.8%
Black&or&AfricanKAmerican 96 1.6%

NaBve&Hawaiian/Pac&
Island 19 0.3%

White 1533 26.1%
MulBracial,&not&Hispanic 8 0.1%

Hispanic,&any&race 119 2.0%
Total&Residency&&&&
Ethnicity&Known 5,872

Resident,&ethnicity&
unknown 320

Residency&unknown 419
Grand&Total 6,611

CSCS

Male 1,154 81.6%

Female 261 18.4%

Total"Known"Gender 1,415 "

Gender"Unknown 41 "

Grand"Total 1,456 "

CSCS

Nonresident"Alien 634 48.1%

Amer"Indian"or"Alaska"NaLve 2 0.2%

Asian 171 13.0%

Black"or"AfricanSAmerican 16 1.2%

NaLve"Hawaiian/Pac"

Islander
4 0.3%

White 465 35.3%

MulLracial,"not"Hispanic 3 0.2%

Hispanic,"any"race 22 1.7%

Total"Residency"&""Ethnicity"

Known
1,317

Resident,"ethnicity"unknown 43

Residency"unknown 96

Grand"Total 1,456

BS MS PhD

Table 14. Employment of New PhD Recipients By Specialty 
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North American PhD Granting Depts. 
Tenure-track 14 1 5 6 2 10 1 2 5 9 2 6 2 3 3 1 4 7 6 13 102 7.1% 
Researcher 6 1 4 6 1 1 0 6 2 0 2 7 2 2 2 3 1 3 7 17 73 5.1% 
Postdoc 38 1 12 17 4 12 0 20 7 5 2 12 7 7 14 6 3 10 30 34 241 16.8% 
Teaching Faculty 2 1 1 0 0 1 0 1 1 2 1 1 1 1 0 0 3 4 4 4 28 2.0% 
North American, 
Other Academic                       

Other CS/CE/I 
Dept. 3" 0" 4" 1" 1" 1" 4" 2" 2" 0" 5" 6" 1" 0" 0" 0" 0" 3" 1" 18" 52" 3.6%"

Non-CS/CE/I Dept.                       
 
North American, 
Non-Academic 

                      

Industry 64" 2" 49" 46" 41" 24" 20" 17" 40" 5" 6" 67" 29" 22" 25" 6" 12" 86" 32" 83" 676" 47.2%"
Government 7" 0" 5" 2" 6" 2" 5" 3" 8" 1" 2" 1" 0" 0" 2" 4" 1" 4" 2" 5" 60" 4.2%"
Self-Employed 0" 0" 0" 1" 0" 1" 0" 1" 0" 0" 2" 2" 2" 0" 1" 0" 0" 1" 1" 1" 13" 0.9%"
Unemployed 2" 0" 2" 1" 2" 2" 1" 0" 2" 0" 1" 3" 0" 0" 1" 0" 2" 0" 1" 3" 23" 1.6%"
Other 2" 0" 1" 0" 0" 0" 1" 1" 0" 0" 0" 1" 0" 0" 0" 0" 0" 0" 1" 0" 7" 0.5%"
Total Inside North 
America                       

 138" 6" 83" 80" 57" 54" 32" 53" 67" 22" 23" 106" 44" 35" 48" 20" 26" 118" 85" 178" 1,275" 89.0%"

67/1275 (5%) of CS PhDs pursued security

security education
few students pursuing CS in high school or college 
many leave the discipline after the first year 
don’t pursue security 
and, aren’t very diverse
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Industry 64" 2" 49" 46" 41" 24" 20" 17" 40" 5" 6" 67" 29" 22" 25" 6" 12" 86" 32" 83" 676" 47.2%"
Government 7" 0" 5" 2" 6" 2" 5" 3" 8" 1" 2" 1" 0" 0" 2" 4" 1" 4" 2" 5" 60" 4.2%"
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67/1275 (5%) of CS PhDs pursued security

but, why?
causes are generally unknown 
shortcomings in first-year experience: 

lacks real world context  
reenforced perceptions  
limitations on creativity



rethinking CS1
many universities reinventing first-year experience 
at Cal Poly: 

constructivist, open-ended assignments 
offered in a variety of “flavors” 
now, in a security flavor as an alternate reality game



why ARGs?
alternate reality games in the classroom, can: 

be social and inclusive 
stimulate counterfactual thinking 
maintain engagement 
provide an authentic context for material



(i) increase engagement  
(ii) boost confidence 
(iii) improve awareness

our goals















evaluated using: 
reflective journals 
modified computer attitude scale survey 
student interviews

assessment



early results
game play: “cloak & dagger” aspects diminished frustration, 
increased engagement 
group dynamics: experienced students led near-peer instruction, 
adoption of roles 
behaviors & perceptions: actionable changes or an increased 
cognition and reasoning about no change



project status
open source: scoreboard framework & story modules 
continuing to refine our assessment instruments 
similar project aimed at middle & high school students 
3GSE: Games, Gaming, and Gamification in Security Education
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