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Overview
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State of teaching and learning AI in K-12 Education 

– Early and ongoing effort

Data science in AI for school education

How data can be further integrated in AI lessons to 

support students learning.



State of teaching & learning 
AI in K-12
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Why teach AI at K-12 levels

- educational: future learning; support 

learning of other subjects

- personal : Career readiness, critical 

thinking

- broader societal benefits: social 

good; citizen empowerment
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Teaching AI in K-12
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AI4K12.org
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What students should know and should be able to do. 
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Long, D., & Magerko, B. (2020). What is AI literacy? Competencies and design considerations. In 
Proceedings of the 2020 CHI conference on human factors in computing systems (pp. 1-16).
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Machine Learning Education Framework

General ML Knowledge: What 
ML is how it is created

Knowledge of ML Methods

Bias in ML Systems: ML 
encodes and amplifies bias

Societal Implications of ML

ML Problem Scoping: When 
can you vs. should you use ML

ML Project Planning

Creating ML Artifacts

Analysis of ML Design 
Intentions & Results

ML Advocacy – Critical, and 
education community engagement 

with ML policies, products

Independent Out-of-Class 
Learning

Interest

Identity & Community

Self-Efficacy

Persistence

Knowledge Skills Attitudes

Applicable for educating ML-
engaged citizens and ML tinkerers. 
Extendable to technical education 
in ML. 

• Minimum requirements for ML-
engaged citizen         tinkerer 

     researcher/engineer

For Transforming ML Consumers to be ML Contributors

Lao, N. (2020). Reorienting machine learning education towards tinkerers and ML-

engaged citizens (Doctoral dissertation, Massachusetts Institute of Technology).
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AI Literacy and Competency

Chiu, K.F., Ahmad, Z., Ismailov, M & Sanusi, I.T. (2024). What are Artificial Intelligence

Literacy and Competency? A Comprehensive Framework to Support Them. Computers 

and Education Open, 100171.
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Putting the frameworks together

Author of the presentation, Name of the event 18.4.2024 12

Emphasized the knowledge of AI 

The need to engage effectively with AI applications

attitude including perception which highlights the perspectives of 

stakeholders 

Ethical and societal implication of AI 
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My Works
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Curriculum 
activities 

Developing AI/ML 
techniques 

understandings 
(e.g., kNN, 

decision trees)

Ethics Tools and the use 
of diverse 

pedagogies for 
developing an 
understanding 

about AI

Broadening 
participation

Integration of AI 
learning into 

other subjects

Co-design with 
teachers and 

teacher 
preparation
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Tools

https://tm.gen-ai.fi/https://teachablemachine.withgoogle.com/
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Tools

18.4.2024 15

https://www.cs.uml.edu/~fredm/DoodleItUpdated/LatestFiles:%20v2

In Proceedings of the 25th Australasian computing education conference
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Tools
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In Proceedings of the 55th ACM Technical Symposium on Computer Science 
Education V. 1

https://engaging-computing.github.io/ChemAIstry/
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Pedagogy
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What have been the practices 
regarding explicitly teaching about 

data in the context of AI 
education?
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Data is an integral element of AI
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• Data modelling in ML

• Data labelling

• Test data 

• Training data

Podworny, S., Fleischer, Y., Hüsing, S., Biehler, R., Frischemeier, D., Höper, L., & Schulte, C. (2021). Using 

data cards for teaching data based decision trees in middle school. In Proceedings of the 21st Koli Calling

International Conference on Computing Education Research (pp. 1-3).

Using data cards for teaching 
decision trees
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Introducing students to the full cycle of 
a typical supervised learning approach

▪ supervised learning approach 

 - data collection

 - data entry, 

 - data visualization, 

 - feature engineering, 

 - model building, 

 - model testing and data permissions

18.4.2024 21

Srikant, S., & Aggarwal, V. (2017). Introducing data science to school 

kids. In Proceedings of the 2017 ACM SIGCSE technical symposium 

on computer science education (pp. 561-566).
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Introducing students to ML with decision 
trees using CODAP and Jupyter Notebooks
 

Using CODAP with the Decision Tree Plug-In

Decision Trees created with the ProDaBi Decision Tree Jupyter Notebook

Biehler, R., & Fleischer, Y. (2021). Introducing students to machine learning with decision trees 

using CODAP and Jupyter Notebooks. Teaching Statistics, 43, S133-S142.
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Common Online Data Analysis Platform (CODAP) 

https://codap.concord.org/
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Introduction to AI and Image Recognition.

Machine Learning Techniques.

Data Creation, Exploration and Visualization.

Ethical Implication of AI.

1

2

3

4

Sanusi et al. (2024). AI MyData: Fostering middle school students’ 

engagement with machine learning through an ethics-infused AI curriculum. 

AI MYDATA
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Pasta Land – Decision tree 
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• Introduces the idea of a decision tree classifier.

• “Unplugged” – no computers needed.

• Co-developed Fred Martin & Irene Lee, MIT and UTSA.

Lots of pasta
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k-NN
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Worksheet completed by the students to understand k-NN concepts
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https://isenseproject.org/
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iSENSE visualization of penguin culmen length as a function of body mass for three different species
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U.S. State dataset created by students Map visualization created based on the U.S. State dataset
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How working with data can 
further support children's 

understanding of AI.
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Since the development of AI application entails the 
knowledge of how data is prepared and handed, mere 

reading and inferring from data may not be sufficient to 
understand and create an AI system.

18.4.2024 33
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“The best model is only as good as the data it 
learns from.”

        - Curtis Northcutt

18.4.2024 34
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Data-Centric vs Model-Centric

18.4.2024 35

Data-Centric AI is the discipline of 

systematically engineering the data used to 

build an AI system.

https://landing.ai/data-centric-ai/

OpenAI has ‘open’ly stated that one of the biggest
issues with Dall-E and GPT-3 is errors in the data and 
labels used during training.

It’s not the model, it’s the data! - Curtis Northcutt
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Data-Centric AI

18.4.2024 36

https://landing.ai/data-centric-ai/
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Some observations
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Tasks involved - Classification

▪ Classification 

 - audio or text classifier, 

 - facial expression recognition, 

 - face detection, object or speech recognition etc.

➢Discussion centers on algorithms

➢How do we prepare and process the data?

18.4.2024 38
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Modality of data

Modality of the data 

▪ (audio, text, video, image, time series, 
Geodata, etc.) 

▪ Heavy dependence on image, audio & text

18.4.2024 39
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Data Collection

▪ Digital family photographs.

▪ Surveillance videos, tweets.

▪ Legislative documents.

▪ Event logs from computer systems. 

▪ Sensor readings over time.

▪ Any other information in digital form.

18.4.2024 40

AI

What are the steps involved in data collection for an AI system? This may be important to 
support students understanding of how AI operates. 
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Data Modeling in AI

41

Data labeling Label quality Labeling strategy Cleaning of data 
(e.g. image or text) 
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https://www.technologyreview.com/2019/05/28/65748/ai-algorithms-liability-human-blame/

• In many real-world ML applications, the 
dataset is not fixed!

• Errorneous data

• “Data and label issues plague the most-used 
AI tech. e.g. Dall-E, ChatGPT” - Curtis 
Northcutt.
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Training, validation, and test data 
sets

▪ The need to further stress the value of training and test 
datasets

 - data modalities

▪ Understanding how to engineer data to build better AI 

systems  

18.4.2024 43
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Conclusion

18.4.2024 44
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Some ongoing works

▪ Exploring empirical literature on how students understand 
data and the kind of tasks involved which influence students’ 
understanding. 

▪ Investigating the implications of data comprehension 
research for students’ understanding of machine learning and 
for teaching machine learning concepts.

18.4.2024 45
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Some ongoing works
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Integrating ML and data science in school
subjects

What we are doing:

• Exploring a few machine learning software tools & 

approaches

• Brainstorming connections between machine learning 

to curriculum topics

• Prototyping idea for bringing machine learning to 

students

• Teachers share experiences with colleagues and 
program researchers
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We believe integration of AI across the 
curriculum is the key and that data fluency 

should be more incorporated into AI 
lessons.
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Thank You

ismaila.sanusi@uef.fi

Ismaila Temitayo Sanusi

mailto:Ismaila.sanusi@uef.fi
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