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Data Literacy

Fundamental

Component
of Al Education
in Schools

Data is at the heart of all Al

systems.

Building Artificial Intelligence
(Al) systems based on machine
learning typically involves find-
Ing or creating datasets for
training, testing, and evalua-
tion [1]. Therefore, the ability
to work critically with data Is
paramount, both when deploy-
Ing an Al system and using one
that has already been built.

Data skills are also important
when working with other Al
approaches, such as symbol-
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|RQ1+2

What school students need to
know about data in order to
create and responsibly use Al
systems?

Which data-related competen-
cies are important for school
students, in order to create
and responsibly use Al sys-
tems?

Supervised eaming
Unsupervised learning

ic Al, where data is manually
handcrafted when engineering
knowledge [2].

Therefore, | hypothesize that
the effective development of
Al literacy should include and
o0 beyond the development of
data literacy, defined as "the
ability to collect, manage, eval-
uate, and apply data, in a criti-
cal manner" [3].

RQO3+4

Which teaching approaches
could be used to develop da-
ta-related Al competencies
among school students?

What are engaging case stud-
ies for students to effectively
build data-related skills when
working with AI?

BACKGROUND

According to a recent system-
atic literature review, Al ed-
ucators often use the proj-
ect-based learning approach
to educate K-12 students about
Al [4]. | decided to take the ad-
vantages of this approach and
combine 1t with the method of
real-world case studies, which
IS often used In the education
of data scientists and Al engi-
neers in higher education.

A case study describes a re-
al-world case or situation [5],
usually based on a real-world
dataset or including a collec-
tion of the own dataset. It in-
cludes requirements for a de-
liverable, such as producing an
action report, and is linked to
an abstract concept that edu-
cators want students to master.

METHODS

In my research, | want to adapt
the case study method used In

higher education to school ed-
ucation. In collaboration with
experts from other domains, |
am Investigating domain-spe-
cific real-world cases that are
solved using Al techniques. To
assess whether the case could
be transfered to schools con-
text, | collaborate with edu-
cators Iin schools and univer-
sities. | follow the method of
participatory design research
(e.g., by conducting workshops
with teachers and students

to co-design the case stud-
ies) and the design-based ap-
proach.

RESULTS

| collaboraded with experts
from a discipline common-

ly offered in schools (history)
and designed a real-world case
study to introduce students

to data lifecycle and machine
learning.

The case study Is set In a his-
torical museum and can be
used In either history or com-
puter science classes.

Creator of an Al-based system

Student collects, analyzes, models,

evalvates, and decigne his/her

own Al-based cystem.

Student produces data
while interac ting with
AI-based eystem (e.g.,

| METHODS

Step 1: Find relevant K-12 Al
education frameworks through
reviewing the Al education re-
search. Gather data-related
competencies from these fra-
meworks.

Rationale: The frameworks are
based on expert knowledge
and are the most comprehen-
sive source of what professio-
nals think students need to
know about Al.

Producer of data

likes, attention span ).

Consumer of data

Student concumes data
produced by Al-based
cystem (e.q., video re-
commendations)

Step 2: Collect concepts

and processes related to
data In the context of Al from
the literature and assemble
them Into a data lifecycle.

Rationale: The Al education
discourse may not include im-
portant data-related concepts,
leading to misconceptions.
Systematic knowledge of the
topic helps to uncover gaps.

Go back to the data preparation
step and optimize. If this does not
help go back to the beginning of
the data pipeline

Archive data /
share data / delete

data
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Control new data points en-
tered into a model

Monitor

A
1
|

.

Visualize the results to under-
stand data performance

Evaluate / Analyze the results and
data performance

The work with the data does
not end with data collection,
management and its explora-
tion. When developing an Al
system, the work only begins
afterwards.
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First, students are presented
with the problem and devel-
op a solution under the guid-
ance. While working on the
case study, they acquire com-
petencies in data literacy (re-
lated to the data lifecycle incl.
modeling, collecting and clean-
ing data) and Al literacy (re-
guirements analysis, training,
fine-tuning and deployment of
classification models) as well
as historical literacy (learn-
Ing about the objects and their
historical contexts such as
place and context of discovery,
time of origin,
material and de-
sign style). Sec-
ond, students
are encouraged
to develop fur-
ther ideas and to
Implement their
Ideas In a new
case study.

Check if there is an existing dataset

Check on similar works to understand
the typical data processing workflow for
the problem

Analyze the project and
data requirements
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High-level datalifecycle for the develop-
ment of a system based on a supervised

ML learning
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Use training data to train the
model

Use inference data to test the
model
(E.g., make a prediction)
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Computer science explained!
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Step 3: Map the data compe-
tencies from Step 1to the data
Lifecycle from Step 2.

Rationale: The knowledge ex-
tracted in step 2 helps uncover
gaps In current Al education

frameworks.

Collect and store

the data In a suitable

format

(___—

Explore the
data

(E.g., data distribution, rela-

tionships in data)

data

RESULTS

Data literacy Is essential
to the development of Al
systems. However, when
creating an Al system,
working with data goes far
beyond data literacy.

Visualize the data

(uni-, bi- and multivariate analysis)

Manipulate / process data

Analyze findings / Eval-
uate quality of the data

Communicate the data

Prepare data for training
(E.g., label, augment data, out-

lier handling)
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Prepare data for inference
(E.g., generate adversarial ex-

amples, data slicing)
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