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Agenda
• Introduction to Data and Machine Learning

• Activity: Teachable Machine (50 mins)

• What parts of ML can be Designed?
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Activity: Teachable Machine
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• https://train.aimaker.space/train



Activity: Teachable Machine
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• Step 1. Let’s train a model together!

• Guiding questions:

• What is going on in your own words?

• What is the model “learning”?

• What happens when we only use a few examples in each category 

(n=20)? A bunch of examples in each category (n=500)?



Activity: Teachable Machine
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• Step 2: What happens when we “break” it?

• Guiding questions:

• Does THIS machine have a concept of fingers? How about hands?

• What would it take to have it recognize different fingers?

• Even if we trained it on all 5 fingers, what might it still be 

missing?

• When would we want to use a finger-classification? Who would 

want to use it? Why?



Activity: Teachable Machine
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• Step 3: Play around and apply to your domain! (30 mins)

• Guiding questions:
1. What happens when you change the ‘background’? Go into another room or 

rotate your computer and try again. What’s happening?

2. What are some ways you think this could help your field? Who would want to 
use it? Why would they want to use it?

3. What would they need as the ‘training’ data? How much of it would they need?

4. What are some ways this might misclassify something? Would that be 
acceptable? How might you design ways to prevent that? 

5. What is the form factor you’d want it to take? Does a laptop and web camera 
work, or would you need something smaller that would fit into the space? Does it 
need to be a camera? What about another type of sensor (weight, photosensor)



What parts of ML can be 
Designed?

Partly Adapted from Designing Machine Learning at Stanford Design School
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What is Machine Learning
• Machine Learning algorithms enable the computers to learn from 

data, and even improve themselves, without being explicitly 
programmed.
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AI –> Machine Learning–> Deep Learning
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Image: Linked In | Machine Learning vs Deep learning
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Data
• All machine learning models need data

• What is Data?
• Where does your data come from?
• What is the type() of each of the features (columns)

• Key vocab:
• Training data - the data you use to train your ML model
• Data type - the type/format of your data (string/integer)
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Training Data
~70%

Testing Data
~30%



What is Data?
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Data can be defined as a representation of 
facts, concepts, or instructions in a 
formalized manner, 

Collected through observations, 
measurements, or responses

Suitable for communication, interpretation, 
or processing by human or electronic 
machines.



What is Data?
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What is Data?
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Source

https://lawtomated.com/structured-data-vs-unstructured-data-what-are-they-and-why-care/


The Full Human Data Stack
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https://www.citizenme.com/human-data/



Personal Data
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https://www.citizenme.com/human-data/



What type of data does machine learning 
need?
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Source

https://medium.com/@anicomanesh/categorical-encoding-methods-an-overview-ce90eec3cf86
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Source

https://medium.com/@data.science.enthusiast/ways-to-handle-categorical-data-in-python-e89d25c40338


Text data
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Source

https://humtech.ucla.edu/event/text-data-workshop/


Numerical data
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Time series data
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Where Do We Get Data for ML?
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Why is data important for ML?
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• Big data provides ample amounts of raw material from 
which machine learning systems can derive insights.
• A dumb algorithm with lots and lots of data beats a clever 

one with modest amounts of it.



Why is ML important to Data?
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Data Cleaning
• Format the data in a way that the computer can read it

• Might choose to exclude missing values

• Explore your data - look for trends that might inform you

• Remember - how was your data collected?
How is it going to be used?

• Key vocab:
• Normalizing - adjusting your data to a common scale

• Remove NA - removing “null” values
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Model Building
• Algorithm vs Model
• Data + Algorithm = Model
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• Ask yourself: What type of problem are you trying to 
solve?
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https://dschool.stan
ford.edu/resources/
i-love-algorithms



Model Evaluating
• How well can your model [predict] unseen data?
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Model Output
• What will the output of your model look like?

• Key vocab:
• Confidence Interval - range of values we are fairly sure our true 

value lies in
• Multi vs Single Classification - are you predicting membership in 

one cat, or multi
• Generative Model - generates plausible values that look like 

values in data set
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Model Interactions
• How do you give feedback to your model?
• How can you leverage the model capabilities to make it 

more impactful?
• What do you need to do to transform the model output to 

make it usable?

• Examples:
• Interactions to improve model training
• Human input and oversight
• User Experience design to improve usability
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