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Abstract Outreach Results

A movement to include computer science in K-12
curriculum standards has sparked a significant interest in
computational thinking (CT). This paper describes current

Computational Thinking

Learning how to program, especially for those who have no experience in
computer science fundamentals, requires a significant amount of overhead. This
work focuses using Cognitive Load Theory and Problem-Based Learning to allow

“The process of recognizing aspects of computation in the world that surrounds
us, and applying tools and techniques from computer science to understand
and reason about both natural and artificial systems and process.1”

More than 80% of students have used some programming
language; this shows that all students are being exposed
as much to computer programming at home or school as
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student ability in computational thinking?

3. Are the computer science principles taught through
outreach curricula reflected in student confidence in
CT?

4. Is there a link between qualitative and quantitative
analysis of computational thinking? If so, does
guantitative analysis support or refute self-efficacy as
a method of measuring CT?

to gain insights from assessment
data. The focus of this research is to
facilitate the importing, validation,
integration, and visualization of
assessment data. Using online

of students’ learning process in
outreach programs and introductory
computer science courses at the
collegiate level. This provides a
vehicle for machine learning and

information

retrieval and
visualization through an interactive

critiquing applications for improving
pedagogy and the student learning

display, educators interact with their

experience.

circuitry, Sensors, and
microcontrollers. Students were
able to use Scratch to program an
Arduino Uno to create anything from
LED arrays to motion sensors.
Computational thinking infused in
this curriculum included:

e Data collection, representation,

Table 1 Effect size from pre to post-survey from the 2015 summer
STEM Institute.

Future Work

The 2016 summer STEM Institute, as well as Starbase, is
currently being analyzed to improve the CT survey. The
Data Explorer will be modified to accept custom

assessments (beyond just Physics), and will also include
improved data extraction and intelligent clustering for
visualization. Blockly Scratch is still in development, but
will be on schedule to go live for Spring 2017.

Figure 3 A wiring diagram, made in Fritzing,
showing one of the simple LED arrays students
completed in Mighty Micro Controllers.

and analysis
 Abstraction
e Control flow
* Engineering design process

data, as well as data from others in a
usable, efficient, and secure way.
Users will also be able to compare
data against other educators to
understand where their students lie. 4

5. Can student personas be extracted from traditional
physics assessments, and if so, can the method be
generalized to apply to CT assessments?
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