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1. What is Programamos (“We program”)?



2. Assessment

Gregorio Robles
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 Marcos Román

CT-t - Computational Thinking Test



2. Assessment

Beginners CT-t

María Zapata & Estafanía Martín



3. The school of CT & AI

400 teachers and 7000 students
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2019 (aka Year 3 Before ChatGPT)



3. The school of CT & AI

Kindergarten - Y3 Y4 - Y8 Y9 - Y12

400 teachers and 7000 students



3. The school of CT & AI

https://code.intef.es/iniciativas/epcia/

400 teachers and 7000 students

https://code.intef.es/iniciativas/epcia/


Quantitative

Pre-experimental study (no
control group)
Pre- and post-meausures of
two variables:

Development of CT
Knowledge about AI

Qualitative

Students’ questionnaires
Teachers’ questionnaires

3. The school of CT & AI: design

Mixed method approach



AIKT

14 multiple choice items
Inspired by previous
instruments for 10–16-year-
olds
Based on AI4K12 framework:

Idea 3: computers can
learn from data
Idea 5: AI can impact
society in both positive and
negative ways

3. The school of CT & AI: AIKT

(Incorporates elements of Tedre's computational thinking 2.0)



3. The school of CT & AI: Findings

Y9 - Y12

Pre-test:  8,724 
Post-test:  9,0586
Cohen’s d: 0.14, "small" effect
size
Ceiling effect: max scores in
post-test

Y4 - Y8

Pre-test: 7.06 
Post-test: 8.11
Cohen’s d: 0.419, "moderate"
effect size
Statistically significant
difference (p < .001)

Can the students of these ages enhance their AI literacy through
programming activities with Scratch and ML4K?



Tools

We need Free/Open
Source Software tools
No registration
No APIs
No data sent to “the
cloud”
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Juan D. Rodríguez

4. LearningML



AIKT

Cohen’s d: 0.486, "moderate"
effect size for the overall
sample
Cohen’s d: 1.007, "big" effect
size for learners with less
previous experiences

4. LearningML



Pre-test

What robots can do.

A robot that thinks for itself.

The intelligence of robots.
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Pre-test

What robots can do.

A robot that thinks for itself.

The intelligence of robots.

4. LearningML

Post-test

Making a computer capable

of solving problems that

need intelligence.
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5. GenAI

Which of the following statements is correct regarding how generative
AI conversational assistants based on LLMs, such as ChatGPT or Le Chat,
construct their responses?

a) Completely at random, generating one by one words related to the topic of
the received question.

b) Generating, one by one, the next most probable word based on the
received question and adding some randomness to avoid overly repetitive
answers.
 
c) Consulting a database of real and true facts that they use as a starting point
for writing the response.

d) Using fragments of texts produced by human experts that the system has
stored and combines like a collage.
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5. GenAI

https://moebio.com/mind/



5. GenAI

https://ig.ft.com/generative-ai/



5. GenAI

Regarding generative AI systems that create new content in the form of images from
text (such as Stable Diffusion or DALL·E), which of the following statements is correct?

a) All the images they generate could be considered plagiarism, since they are composed of
fragments of other original works that are combined like a collage.

b) They have not used copyright-protected works for their training, so it is impossible for them
to generate plagiarized content.

c) They can sometimes generate content that is considered plagiarism of a copyright-protected
work, since many such works have been used for their training.

d) Although copyright-protected works have been used for their training, the images they
generate can never be considered plagiarism, because they only reproduce styles and ideas,
but in an original way.
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5. GenAI

https://spectrum.ieee.org/midjourney-copyright
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https://spectrum.ieee.org/midjourney-copyright



5. GenAI

Suppose that, during your class, 30 students must each generate 5 images using a
generative AI model such as SDXL. For each of the 5 final images, each student also
makes 4 additional attempts or incremental improvements. What would the total
impact be in terms of electrical energy (in phone charges) and carbon footprint (in
kilometers driven)?

a) Energy: 600 phone charges, Emissions: 7,680 km driven

b) Energy: 150 phone charges, Emissions: 960 km driven

c) Energy: 20 phone charges, Emissions: 160 km driven

d) Energy: 2 phone charges, Emissions: 14 km driven
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6. New frameworks for AI literacy



7. New AI literacy test: item examples

You have asked your students to design a decision tree to classify
different fruits based on three characteristics: color, size, and
shape. To check whether the following proposed solution is
correct, you are going to test it with a yellow, small, round apple. 

How would this tree classify that apple?

a) Apple

b) Watermelon

c) Lemon

d) Banana



Imagine that we are building a numerical representation of words
using two-dimensional embeddings. We have started with the words
‘cat’ represented as (1,4), ‘kitten’ as (1,1), and ‘horse’ as (3,4). 

Which representation would be most appropriate for the word ‘foal’
(young horse), in a way that captures the relationships between the
words?

a) (0,1)

b) (5,2)

c) (3,1)

d) (3,5)
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7. New AI literacy test: item examples



Category: CAT
You have trained a machine learning model to classify pictures of
cats and dogs using the images on the right for the training. What
would be the output of the model when classifying the following
picture?

a) CAT, since it is clearly a picture of a cat.

b) CAT, since the tail is visible and cats tend to have a longer tail than
dogs, comparatively.

c) DOG, since the eyes of this particular cat look like the eyes of the
Chihuahua dogs.

d) DOG, since there were many orange dogs in the training examples of
the dog category, and no orange cats in the cat category. 

Category: DOG

7. New AI literacy test: item examples



8. Conclusion

source: wikimedia

Those who don’t understand
algorithms won’t know how
to challenge them, or ask
about them, or fight back

against them.

Charles Percy Snow, 1961
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