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Methods and Results

“...[a] desperate shortage of people who can

design secure systems, write safe computer 4 )
code, and create the ever more sophisticated
tools needed to prevent, detect, mitigate, and
reconstitute systems after an attack.” (Evans
and Reeder, 2010) and the difficult of building \_ Y,

experts through education in complex
mathematical concepts such as those
underlying cryptography (Sims & Chi, 2011).

Cybersecurity experts with not
only deep technical skills, but also
the capabilities to recognize and
respond to complex and emergent
behavior, as well as a “security
mindset”, which includes mastery
In using abstractions and
principles, assessing risk and
handling uncertainty, problem-
solving, and reasoning; coupled
with facility in adversarial
thinking. This study focuses on the
instruction of cryptography
principles.
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COMPARISON OF LEARNING GAIN AVERAGE AND STANDARD DEVIATION BY Confldence Level Mean Confldence Level Std Dev
1. When cryptography instruction is delivered o R M Mean (95%) Std Dev (95%)
tfo studcel:nts using msttrsctloilal I;letliodcsl | B Low High Low High
OCHSCH Of TEPTESEIA 1OTAT UNCLISIANTNG B FU 8.50 4.71 12.29 5.30 3.64 9.67
and representational fluency, does the
. : s0% UF 10.50 7.40 13.60 4.33 2.98 7.90
order of use of these methods 1n instruction :
matter? That is, does learner expertise in - le:zsolj)::ed -2.00 -6.56 2 54 4.84 715 3.59
the representational forms used in (FU-UF)
1nstruct.10n support learning through 20% I L e T
translation among representational forms,
does translatlon Support expertlse 1n % Variable Val'iable Number Panial MOdel
representational forms, or neither? - Step Entered Removed VarsIn R-Square R-Square  C(p) F Value Pr>F
2. Does prior knowledge of mathematics 1 MA165 1 0.1365 0.1365 5.4545 2.85 0.1089
impact cryptography learning? If so, how? ) —— 2 Group 2 02083 03449 22781 541 00327
3. Can processing cryptography concepts be . 3| M . 0 0985 04434 18300 283 01118

measured 1n cognitive performance using
fMRI and 1s cognitive processing of
cryptographic concepts influenced by
instructional method?
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