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Teaching and learning data science

• With the proliferation of big datain many 
areas such as industry or social sciences, 
competent reasoning about data has 
become even more critical (Biehler et al., 
2018).

• From the perspective of statistics education, 
data science requires students to gain "new 
skills" and reinforce informal inferential 
reasoning by building inferences based on 
data analysis.
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Key practices and processes for

K–12 data science education

APEC KKU 2022

Frame
problem

Consider & 
gather data

Process data

Explore & 
visualize data

Consider
model

Communicate
& propose

action

DATA 
INVESTIGATION 

PROCESS 
FRAMEWORK

Lee et al. 2022

✓ Consider real-world phenomena &
broader issues related to problema

✓ Pose investigative question(s)
✓ Anticipate potential data and

strategies

✓ Understand posible attributes,
measurements, and data collection
methods needed for the problema

✓ Evaluate and use appropiate design and
techniques to collect or source data

✓ Organice, structure, clean, and
transform data in efficient and useful
ways

✓ Consider additional data cases or
attributes.

✓ Construct meaningful visualizations,
static or Dynamic

✓ Explore and analize data for potential
relationships or patterns that address
the problem

✓ Analize and identify models that
address the problema

✓ Consider assumptions and context of
the models

✓ Recognize posible limitations

✓ Analize and identify models that
address the problema

✓ Consider assumptions and context of
the models

✓ Recognize posible limitations

EXPANDING 

FRAMEWORKS FOR 

INVESTIGATING DATA
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Educating students in data science 

• ….goes beyond teaching about
algorithms, skills of
manipulating data sets,
selecting and applying
appropriate analyses, and
creating and interpreting visual
representations of data.

• It also involves raising a critical
understanding of how data are
produced and how they can be
used for particular purposes,
including the role of context in
interpreting data. It emphasizes
developing an awareness for data
ethics, and considering the
implications for policy and society
when powerful algorithms are
used.
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Biehler et al. 2022
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Informal Statistical Inference (ISI)

Pose a question about

the population

Formulate a hypothesis 

about the population

Collect

samples of data

Analyze 

samples of data 

Infer about the

population

Communicate

results

Inference from 
real samples to 

population
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Design Considerations for the Statistical Learning Environment for 
research into the teaching and learning of data science with 
Lesson Study 

Network of six interrelated dimensions of a learning environment.

Cobb & McClain, 2004; Ben-Zvi, Gravemeijer & Ainley, 2018; Ben-Zvi (2021); 
Estrella (2014); Estrella et al. (2020)
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These dimensions provide a wide spectrum
of factors or starting points, which must be
considered and balanced in the design of
learning environments in statistics
education.

The goal of designing positive and effective
statistics learning environments is for
students to develop a deep and meaningful
understanding of statistics and have the
opportunity to develop their ability to think
and reason statistically (as data scientist).
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How?: playful situations, stories and apps

• Games ------------------------------- ∙Stories (with artefacts) --------------------------∙ App----
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It is important to craft a data story to convey insight about the
problem to the audience so they can make inferences and decisions.
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Paso 1. 

Hacer una predicción
que contraste con los 
datos obtenidos

Paso 2. 

Visualizar y reconocer la 
variación de la muestras

Paso 3. 

Tomar conciencia del 
comportamiento 
regular de las muestras 
asignando un nivel de 
confianza a cada evento

Paso 4. 

Generar enunciados 
más allá de los datos 
disponibles utilizando 
expresiones de 
incertidumbre

Step 1.
Make a prediction that 
contrasts with the data 
obtained

Step 2.
Visualize and recognize the 
variation in the samples

Step 3.
Become aware of the 
regular behavior of the 
samples by assigning a 
confidence level to each 
event

Step 4.
Generate statements 
beyond the available 
data using expressions 
of uncertainty
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Grades K-3: Learning trajectory for the development 
of the Informal Inference Reasoning
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How can we harvest the full potential of integrated pedagogies that provides a next step 
forward in data science education?
In early age → Gradually with age → Formal learning
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The research and development (R & D) project: 
Preschool Teachers Scaffolding in Mathematics
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Resources for teaching and learning

Digital Plataform

MonitoringCommunity
of practice
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The last secquence of the 12 topics
(built using Lesson Study) 

Measure
Is the door wide enough?
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• Recipe

Which worm is longest?

Pre-
Kínder

Kínder
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Thank you!

estudiodeclases.cl estadisticatemprana.cl
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