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STATISTICAL THINKING IN A NUTSHELL т P7015 
STANDARD FOR DATA & AI LITERACY

Source: According to IEEE P7015/D1 (2025)
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Image source: Own representation, based on Lohr, S. (2021): Sampling: Design and Analysis. 

TOTAL SURVEY ERROR FRAMEWORK



Photo: Marty McGuire | Unsplash

WHAT IF THE DARK SIDE 
IS NOT LIKE THE BRIGHT SIDE?



Buolamwini & Gebru (2019): Intersectional Accuracy Disparities in Commercial Gender Classification

IMAGE RECOGNITION ALGORITHMS 
DISCRIMINATE AGAINST WOMEN AND POC

99%

65%



David Heinemeier Hansson auf Twitter 
(Developer Ruby on Rails, Founder & CTO Basecamp, NYT Bestselling Author)

SCORING ALGORITHMS GIVE MEN 
HIGHER CREDIT CARD LIMITS

20x



WHAT YOU MEASURE IS WHAT YOU MANAGE 
(AND VICE VERSA): RACIAL BIAS IN HEALTH

јLess money is spent 
on Black patients who 
have the same level of 

need, and the 
algorithm thus falsely 
concludes that Black 
patients are healthier 

than equally sick 
White patientsЮљ

Source: Obermeier at al. (2019): Dissecting racial bias in an algorithm used to manage the health of populations



LIES, DAMNED LIES, AND SCANS: 
THE XEROX SCANDAL

Sources: Xerox Workcenter 7535 | Xerox
David Kriesel (2013): Xerox Workcentres are Switching Written Numbers when Scanning
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Image source: engin akyurt | Unsplash

ENCODING ERRORS (GARBAGE IN):
OVERTRUST IN THE DATA

Selection  Bias The data used 
to train the system are not 
representative  of the real 
population , so some groups 
or situations are under- or 
overrepresented.

Historical Bias  The data 
accurately reflect reality as it  
was in the past , but they also 
reproduce existing  social 
inequalities  or 
discriminatory  patterns .

Measurement Bias  The 
system measures the wrong 
construct  or an imperfect  
proxy, so the data 
systematically misrepresent 
the phenomenon of interest.

Processing Bias Errors in 
data processing , feature 
selection , model  training , or 
optimization  may distort 
information even when the 
original data were correct.



Nobody wants
љ? Ñ њЮШ

What they 
want are the 
ANSWERS.

David Hand



Why ĦċŰћƣ we simply 
use GOOD DATA to 

build FAIR 
ALGORITHMS?
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MEANING



Oh et al. (2019): Speech2Face: Learning the Face Behind a Voice
https:// petapixel.com/2022/04/04/this -ai-can-make-an-eerily-accurate-portrait -using-only-your-voice/
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39%

89%



Siegert & Niebuhr (2021): Case Report: 
Women, Be Aware that Your Vocal Charisma can Dwindle in Remote Meetings

-38 -29
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Images: Bath Publishing Limited; Royal Commission; mystic_mabel | Wikipedia

ALGOCRACY: 
HOW GOVERNMENT BY ALGORITHMS FAILED
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Image source: Pawel Czerwinski | Unsplash

DECODING ERRORS (GARBAGE OUT):
OVERTRUST IN THE ANSWERS

Association  Bias The system 
learns statistical  associations  
in the data and treats  them  as 
meaningful  relationships , 
often reproducing stereotypes 
or socially constructed 
correlations.

Confirmation  Bias Models 
and users tend to favor 
patterns  that  confirm  
existing  assumptions , while 
contradictory signals or 
outliers are ignored or 
underweighted.

Automation Bias  People tend to trust  and follow automated  
system  outputs , even when they are incorrect, and are less likely to 
question or override algorithmic decisions.



THINKING FAST: 
PATTERNS, SIGNALS, CAUSALITY

Photo: Private



WHEN STATISTICAL ILLITERACY 
MEETS GENERATIVE AI 

ј ŸŰĲШof these results are 
supported by the dataЮљ

Source: BILD; Frankfurter Rundschau, Unstatistik des Monats (November 2025)
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јOur results indicate a 
strong bias in many 

widely
used LLMs towards 

overgeneralizing 
scientific  conclusions,

posing a significant 
risk of large-scale 
misinterpretations

of research findingsЮљ

Source: Peters and Chin-Yee (2026): Generalization bias in large language model summarization of scientific research



WHEN THE RECIPIENT IS NO LONGER HUMAN: 
SCIENCE COMMUNICATION FOR AI

Photo: Tamara Malaniy | Unsplash
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COMPE-
TENCE

ATTITUDE
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John C. Havens 

Antonovsky (1987): Unraveling the mystery of health. How people manage stress and stay well.

Schüller et al. (2021): The Data Literacy Charter

RESOURCES

STIMULI
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LITERACY



ÅTechnical, cognitive, meta-cognitive, and socio-

emotionalcompetencies 

ÅGrounded in universal moral values

ÅEnable individuals to face the challenges and 

harness the opportunities of digital life

DATA & AI LITERACY:

ÅAbility to generate, process, analyze, present 

meaningful information from data 

ÅDevelop, use, and apply artificial intelligence 

(AI) and related algorithmic tools and strategies 

ÅGuide informed, optimized, and contextually 

relevant decision-making processes

DIGITAL INTELLIGENCE (DQ): 
IEEE 3527.1





Source: HFD Data Literacy Framework (modified)

HFD DATA LITERACY FRAMEWORK
(EXAMPLES)

C1: Analyze Data Knowledge Knows estimation methods and algorithms; knows possible 
causes of artifacts

Skills Can represent measurable relationships in models; can 
anticipate future uses of analysis results

D3: Interpret 
Analyses

Attitudes Showsέ!ƴŀƭȅǘƛŎŀƭ ŦŀƛǊƴŜǎǎϦ as a basic attitude, i.e. willingness 
not to perform analyses if the risk of misuse is high

Knowledge Understands statistical terms; knows about statistical fallacies 
(e.g., correlation vs. causation)

Skills Can identify the characteristics of the data from a key figure; 
can question the extent to which the interpretation of a result 
depends on contextual knowledge

Attitudes Shows openness to new insights, even if they contradict 
previous beliefs



Image source: IEEE P7015 Draft Standard 



Source: IEEE P7015 Draft Standard (modified) 

IEEE P7015 COMPETENCE CATALOGUE
(EXAMPLES)

Basic understanding Understand and 
recognize

I am awarethat humans and AI systems perceive 
and process data and information differently and 
what this means for human interaction with AI 
systems. 

Everyday Context Provide

Consume

I respectthe intellectual property of others when 
sharing data and information with AI applications.

I can critically assess origin and trustworthiness of 
data, information, and digital tools. 

Professional Context Manage and protect I properly prepare data to identify and correct 
errors and biases, ensure quality, and improve the 
value of analyses. 



STATISTICAL THINKING will 
one day be as necessary for 
efficient CITIZENSHIPas the 
ability to READ AND WRITE!

Attributed to H. G. Wells, 1903
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FIGHT ORGANIZED CRIME WITH DATA

Source: According to IEEE P7015/D1 (2025)



Image Source: modestas urbonas | Unsplash

WHAT THE CUSTOMS AUTHORITY THOUGHT:
OPTIMIZE EFFICIENCY WITH DATA & AI


