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motivation

What if we could embed
checkpoints to Improve the
tutorial experience?
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challenges

no incremental testing * difficulty scoping errors
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large cost or
steep learning curve

debugging tools often
novice-inaccessible

debuggers are general
purpose, content-agnostic

weaker ability to
guide novice users
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WiFrost Trigger-Action-Circuits Smart Makerspace
McGrath et al. UIST 2018 Anderson et al. UIST 2017 Knibbe et al. ITS 2015
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Test Driven Development
Kent Beck

Incremental testing with
specific test cases

mitigating fear,
inspiring confidence
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test taxonomy
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Electro Iutor

Test Examples



project: light-sensitive alarm clock
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runtime hardware test




runtime code value test




wiring test




compilation test




code selection test




code selection test




knowledge test




evaluation



evaluation

We were interested in seeing how ElectroTutor would shape
participants’ usage patterns, knowledge retention, and
subjective experiences while working with the tutorial.



evaluation process

E demo * /‘ tutorial (45m) * El zuixg\/,?;,:,z



evaluation

software

setup

hardware
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evaluation

ElectroTutor

Control

conditions

tests enabled, pass to progress

no tests, no progress restrictions
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evaluation

participants




evaluation project

light-sensitive alarm clock

tutorial has 16 steps, 24 tests



results

completion rate

time to completion

post-tutorial quiz

progression patterns
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results max = 6 completion

# complete
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results

minutes

39.7m

41.5m

timing
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results

2.8

max score =4

2.0

knowledge
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results

back steps
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results

back steps
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0.2 steps
average

18.8 steps
average
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feed baCk Electrolutor  tests enabled, pass to progress

It’'s fun making things happen. | was never good at electronics In
university, so... it’s fun and breaks it down really nicely to make sure

that you feel very comfortable where you are before you
go onto the next thing.

The tests were definitely helpful. | especially liked the fact that tests
were done In a granular manner at each step along the tutorial, so

that I felt confident throughout the tutorial.
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feed baCk Control tests disabled, no restrictions

| struggled with the hardware part, | was not that familiar with it. It’s
kind of like, | am following the instructions but I am just not sure

If I am doing it the right way.

Did a good job of guiding me to successful completion, but did not
really educate me on what | was doing.
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future work

1. tutorial authorship interfaces
2. activity review dashboards
3. skill-aware dynamic tutorials

4. supporting formal learning
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ElectrolTutor:

Test-Driven Physical Computing Tutorials

ElectroTutor is a novel system that integrates tests
Into physical computing tutorials. Novices can benefit
from incremental tests in physical computing tutorials.

Incremental tests aid novices in problem scoping, and
preliminary work points towards the potential for
Improved tutorial completion rates.
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