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Pieces of the STEM+C Integration Curricular Puzzle

Unplugged
Activities

Non-programming
Digital/ Interactive
Activities

*
3o

Programming
Activities

Integrated STEM+C
Synergistic learning
activities







Exploit Synergies
between STEM

concepts/practices
&

CT/CS
concepts/practices

City Walk
(Physical & Digital
activity suite)

Carmella’s Apple
Store

Grocery Store

)COMMON CORE

PREPARING AMERICA'S STUDENTS FOR COLLEGE & CAREER

COMPUTER

SCIENCE

Algorithms
(Sequences &
Loops) Encoding

Counting, Comparing,
(more or less than, equal
to) Spatial reasoning/
visual spatial counting

Problem Measurement (Length),
Decomposition,  Counting, Cardinality
Testing and

Debugging

Abstraction, Counting Spatial
Pattern reasoning/visual spatial
Recognition

Modeling, Representations
(3-D spatial and 2-D
representations)

Sink and float,

Ramps & pathways,
Practices: Observation,
Developing & planning
investigations; Cause &
effect

Food & Nutrition
Practices: Observing &
describing, Classifying &
sorting, Comparing &
contrasting



Engage with CT in
STEM & coding

concepts outside
of coding

Story 1
“Excuse me --- last week | bought one of these pens here for $1.50.
Are you really telling me they now cost $3?”

“We sell t-shirts in all sizes - extra-small (XS), small (S), medium (M),
large (L), and extra-large (XL)"
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Story 3 Story 4

“Here is the temperature forecast for the next few hours today and for
the rest of the week.”

“I watched the basketball game last night. At halftime we were tied, but
in the end they beat us, 34-30."
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Creating new
Com pleX representations

Integration that allow
algorithmic

processing by a
Writing machine for new
programs to interpretations

model, only possible
generalize, thru automation

. Creating predict,

Slmple simple interrogate
integration programs that relationships/
automate an phenomena

algorithmic

process or aid
data analysis
in the domain

Engaging in
unplugged
activities
addressing
elements of CT
(algorithmic steps,
decomposition,
pattern
recognition, ...)

Grover, S. (2018). Thinking about Computational Thinking and How Learning Sciences Can Shape Deeper Learning of Computer Science in Schools.
E @shuchig Keynote at the 26t Annual Conference on Computers in Education, Manila, Philippines. (https://shuchigrover.com)




A Breakdown/Progression for Computational Modeling in STEM

Understanding
relevant variables
in the system <

Playing with
existing
simulations;
Parameter
sweeping
activities

Understanding
initialization:
Identifying
initial values
and initial set-
up of the
simulation

Identifying &
articulating
relationships in
words/pseudo-
code -
updating
variables using
expressions
with variables

Writing
programs to
model a
phenomenon
(hard-coding
for specific
scenarios is
OK!)

Coding
generalized
models; use

models to
predict,
interrogate,
understand
relationships/
phenomena

Grover, S. (2019, April 29). Computational Modeling: How Can We Manage Cognitive Load When Students Must Simultaneously
E @shuchig Learn to Code AND Code to Learn in a STEM Classroom? (https://shuchigrover.com)
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