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Interactive Design Ideas for “Computer Basics”

1. Four Functions Interactive Simulator

Objective: Teach students how computers operate through the simulation of input, processing,
storage, and output across standard devices.

Description:
A gamified, real-time simulation where users drag and drop devices or data scenarios into one of
the four labeled function zones.

Key Features:

e Drag-and-drop interface: Place a keyboard under /nput, a printer under Output, a CPU
under Processing, and a hard drive under Storage.

e Animated feedback: Correct matches show real-world examples (e.g., "Your voice input
helps the smart speaker decide what music to play").

e Mini-challenges: Timed exercises where students classify five common devices or use
cases within 60 seconds.

e Reset/retry functions for practice.

Learning Outcomes:

e Build intuitive recognition of each component’s function.

o Reinforce the layered structure of computing systems (input — processing —
storage/output).

e Supports constructivist learning by making abstract concepts concrete through
interaction.

2. Thermostat Thought Experiment

Objective: Explore computing concepts through a relatable, real-world application: the
thermostat.
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Description:
An interactive story-based module where students:

o Walk through how a thermostat functions as a computer.
o Identify whether each part of the system is input, processing, storage, or output.
e See how the system behavior dynamically changes based on simulated data inputs.

Key Features:

e Animated step-by-step simulation (e.g., temperature input — processing logic —
heat/AC activation).

e Clickable “explanation” popups for each step.

e Quiz mode: Ask learners to predict what happens if inputs change (e.g., what output is
triggered when current temp > desired temp?).

o Bonus content: toggle between analog and digital thermostat models to understand
evolution.

Learning Outcomes:

e Apply conceptual knowledge to embedded systems.

o Understand systems integration (how a simple appliance like a thermostat performs all
four computing functions).

e Develop holistic thinking, consistent with W. Brian Arthur’s framework for how
simple technologies combine into complex systems.

3. Analog vs. Digital Exploration Lab

Objective: Help students understand the difference between analog and digital representation
through visual aids, interactive exercises, and comparative tasks.

Description:
An interactive lab where students explore:

o Analog devices (record players, thermometers, clocks).

o Digital devices (smartwatches, digital cameras, thermostats).

o Students manipulate a slider to “digitize” an analog signal and see how it becomes stored
as 1s and Os.
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Key Features:

e Visual animations: Watch a sound wave become sampled and encoded as binary.

o Interactive encoder/decoder tool: Type a message, see it represented in ASCII binary, and
then decode it.

e Guided explanations: Tooltips that define terms like "bit," "byte," and "encoding."

Learning Outcomes:

o Understand encoding/decoding in digital systems.

e Appreciate why digital representation is robust and widely used (e.g., error tolerance,
storage efficiency).

o Reinforces McLuhan’s media theory by making the form of data representation a central
part of understanding the function.

Integration with the Assignment: Tech PowerPoint Topic
You could build a Tech Topic Selection Tool on the course website that:

e Allows students to choose from the 20 topics.

e Auto-generates a customizable Google Slides or PowerPoint template with the 5 key
questions pre-included.

e Provides real-time tips, video resources, and image suggestions related to the selected
topic.

This aligns well with SEMtech’s focus on accessible STEM education and builds student
confidence in presenting emerging technologies.
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Summary of Learning Objectives Covered

Concept

Interactive Activity

Learning Outcome

Input, Processing, Storage,

Four Functions Simulator &

Recognize and classify basic

Output Thermostat Lab computing functions
Analog vs. Digital Analog vs. Digital Understand data
Exploration Lab representation and digital

encoding

System Thinking Thermostat Walkthrough + Visualize computing as a
Real-Life Scenarios system of interacting
components
Digital Literacy & Tech Topic Assignment Tool | Improve research, synthesis,
Presentation and digital communication

skills
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