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Computational Thinking



Computational Thinking

Computational Concepts
Computational Practices
Computational Perspectives




Computational Concepts

sequences conditionals
loops operators
parallelism data

events









Computational Practices

being incremental/iterative
testing/debugging
reusing/remixing
abstracting/modularizing



projects



projects

remixes









Computational Perspectives

expressing
connecting
questioning



1

| love Scratch. Wait, let me rephrase that —

Scratch is my life. | have made many projects.

Now | have what | call a ‘programmer’s mind’.

That is where | think about how anything
IS programmed. This has gone from toasters,

car electrical systems, and soooo much more.

))






How can this learning being assessed?



Three Approaches

Project Analysis
Artifact-Based Interviews
Design Scenarios
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Strengths

* view collection of work
over time

 record of computational
concepts being
encountered



Strengths

* view collection of work
over time

 record of computational
concepts being
encountered

Limitations

« not all projects are posted

* intentionality of block use
IS unknown

« development process is
unknown



Three Approaches

Artifact-Based Interviews



Background
Introduction to Scratch
Current practices

Project creation
Project framing
Project process

Online community
Other people
Other projects

Looking forward
Scratch
Technology
Beyond technology












Strengths

 discussion of product
and process

* more nuanced
characterization of
understanding of
concepts



Strengths Limitations

» discussion of product  time consuming
and process « subject to vagaries of

* more nuanced memory
characterization of - constrained by projects
understanding of selected

concepts



Three Approaches

Design Scenarios



Three sets of
projects, with
Increasing
conceptual
complexity

1. Explain what
the project
does

2. Describe how
It could be
extended

3. Fix a bug

4. Add a feature



Strengths

« explores different ways of
knowing (critiquing,
remixing, debugging,
extending)

* process-in-action



Strengths Limitations

» explores different ways of < time consuming

knowing (critiquing, - may not connect to
remixing, debugging, personal interests or may
extending) feel like a test

e process-in-action



Approach #1:
Project Analysis

Approach #2:
Artifact-Based
Interviews

Approach #3:

Design Scenarios

Concepts

presence of
blocks indicates
conceptual
encounters

nuances of
conceptual
understanding,
but with limited
set of projects

nuances and
range of
conceptual
understanding,
but externally
selected

Practices
N/A

yes, but subject to

limitations of
memory

yes, in real-time
and in a novel
situation

Perspectives

N/A

(maybe through
project subject
analysis)

maybe, but hard
to ask directly

maybe, but hard
to ask directly



What are other approaches?



6 guides
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6 guides

Guide #1: Supporting further learning

Guide #2: Incorporating artifacts

Guide #3: llluminating processes

Guide #4: Checking in at multiple waypoints
Guide #5: Valuing multiple ways of knowing



reading
writing
remixing



6 guides

Guide #1: Supporting further learning

Guide #2: Incorporating artifacts

Guide #3: llluminating processes

Guide #4: Checking in at multiple waypoints
Guide #5: Valuing multiple ways of knowing
Guide #6: Including multiple perspectives
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