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What
count as
DATA? "

(Utts, 1996, p. 16)




~

e Numerical
e Categorical
e Tabular format with
rows and columns

~

e Potentially
non-numerical

e Text/Sound/Image/
Video

e Unstructured

Repurposed




STATISTICSEDUCATIONINPRE-K-12

I DATA and STATISTICAL LITERACY

I Questioning and interrogation of the data

Different data/variable types

I Multivariable thinking

I Use of technology

Pre-K- 12G d I s for struction
Ed t II(GAISE II)

A Framework for tics and Data Science Education

,,,,,,
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I Statistical problem solving process

GAISE Il Report
(Bargagliotti et al., 2020)



DOLLAR STREET WEBSITE

° The World as a Street Ordered by #3 Families v in The World v by income per month —
' ' | & | it 20t b4 A
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monthly income in the household

e Photographs of families and their _ ‘ ' i |
environments from 460 homes in ke » o ki
66 countries around the world T '
(Africa, America, Asia, Europe)

w 3%
$§95/ month

France

Turning these cases into
data to explore Lo b R BNl S
statistically investigative Songacen > > T A ﬁr’;iﬁ?@”

uestions
q https://www.gapminder.org/dollar-street



https://www.gapminder.org/dollar-street

A TRADITIONAL DATA
INVESTIGATION CYCLE

- PPDAC cycle

(Wild & Pfannkuch,
1999)

Problem
Posing

Asking questions to Pre-defined

be answered with variables
data

Drawing ) Planning
Conclusions

. a Measuring variables
Interpreting data lMeasuring Sampling
Maklng informal variables
inferences

LY I

Data Analysis h Collecting Data

Cleaning, representing, }——{ Gathering a sample.of
and summarizing data data from a population




STATISTICAL INVESTIGATION CYCLE -
FOR IMAGE-BASED DATA >

/ context) \

Identification/
“ Conclusion Generation of
Variables

making observations from photos

to describe a quantity/quality and
organizing those observations
into variables to explore

statistical questions with the
reCOgnltlon Of Varlablllty In the Data Organisation Problem Posing and
data before analyzing data” and Analysis Planning

(Kazak, 2025, ZDM)

=> Data-ing processJ

(Kazak, Fielding, & Zapata-Cardona, 2022) s



Prior Research on

Non-Traditional Data

Undergraduate students’
creation of features from
text data while classifying
headlines as clickbait or
news: Distinctions emerging
between
human-perceivable
features and
computer-detectable
features based on structural
orrule-based text elements.

(Hortonetal., 2023)

Secondary teachers’
decisionrules to classify
grayscale photos as
light/dark or high/low
contrast using statistical
summaries of pixel value

distributions: Shift from visual

and descriptive reasoning to
using aggregate measures to
bridge human-judged
features with
computer-detectable
patternsin the data.

(Fergusson &
Pfannkuch, 2024)

7-8-year-old Brazilian
children’s use of images from
the Dollar Street website to
explore global living
conditions: From comparing,
classifying, and identifying
patternsintheimages
(people’s pets) to discussing
perceived attributes, such as
grouping birds by type or by
whether they were keptin
cages.

(Buehring & Grando,
2023)




/ e What is the nature of the data-ing process when pairs\
of pre-service mathematics teachers work with Dollar

RESEARCH QUESTIONS Street images”?
e How do pairs of pre- service mathematics teachers
\ come to identify and generate variables in data-ing? J

e 3 pairs of volunteering pre-service mathematics
teachers (ages 21-23, females)

e Completed a two-semester Introduction to
Probability and Statistics course

PARTICIPANTS

e Pair work, online platform (about 90 minutes)
e Selected Dollar Street photographs of the Work Areas
TASK-BASED INTERVIEW of the participating families with different income
levels (ranging from $30/month to $10,090/month)
from different countries and continents



$2,074/month
Sweden

$276/month
Kenya

-
S466/month
India

D, e+ S

Ha'gti

$10,090/month
Ukraine

$39/month T

$4,650/morith

United States

-
"54.734/month

Work Areas in
Dollar Stree

$5,621/montnh
India

S$207/month
Serbia

$54/month -
Burkina Faso

$56/month
Burkina Faso

Gy

$306/0nth

3

Ethiopia. ' -

Az
S$719/mortth
Ethiopia




TASK PROCEDURE

“What do you notice after examining the photos of work areas given on this
page? What do you wonder about?”

. “Can you pose an investigative question that can be answered with these
photos? Can you think of another question?”

“How would you arrange the photos to answer this question? Can you
explain why you did that?”
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DATA ANALYSIS

what variables the pair defined during the whole interview session

how the variables were identified and generated

what actions, related to data-ing, each pair took when identifying and
generating variables during data familiarization, question posing, and data
organization

how these actions occurred during data-ing

what characteristics of these variables were identified and generated
during data-ing
(Kazak, 2025, ZDM)
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RESULTS

- Actions emerging in the
data-ing process across
the three pairs

- Two types of
identifying variables

Observing
Interpreting
Conjecturing
Inferring
Comparing
Grouping
Ordering
Questioning/

question posing

e Relating variables

observational

variables based on
visual judgement/

metadata

e Categorizing
variables
e Measuring variables

inferential variables
based on personal
interpretation of
image-based data



inferring and
grouping to
categorize the

work areads as
‘home office’ and
‘workplace’

-

P3.1: Maybe we can infer something. Some of them
are home offices. Some workplaces are outside the
home. I think this is the house of someone in
Colombia ($654/month).

P3.2: That [in Colombia] might not even be a home.
For example, South Africa is a house, but Colombia,
with a 654 income, is not a house.

P3.1: Hmm. I think that one is a house [India
$466/month]

P3.2: It is a house.

P3.1: This [India $466/month] works from home, for
example.

P3 2: [ think you call it home because of those things
(a bed or couch) in the back, right?

\PB .2: Uh-huh.

~

/




measuring

variables

/ P3.1: [ am thinking about how measurement will be
done when the data is a photograph. Let us say I write
a question about a word called comfort. Maybe
comfort is something that can be measured with a
photograph. However, [ am thinking about what we
can measure with a photograph so that I can pose a
question.

P3.2: Maybe not the comfort but the quality of the
materials in the work area. When we say quality, can
we fully capture what it means? For example, when
we look at the work area in Colombia, India, or Haiti,
is it the quality of the material? How exactly can we

\Specify it?

~

/




1fvi P3.1: You h id work setting. L K to that.
Identlfylng / 3 ou have said work setting. Let us go back to that. Let us\

use the word comfort, though comfort...

(]
VCIrICIb|eS P3.2: But the better working conditions at work are also very
subjective. For example, working in an outdoor or garden is
perhaps more comfortable for me than being stuck in a room.

P3.1: Yes, and we cannot fully capture the working conditions
with a photo. I mean, can we know how many hours they work?

Is there a relationship
between the monthly

P3.2: Then let us say the same occupational groups. As the

Income Of the same income of the same occupational groups increases, do they tend
OoCcCu patlonal groups to work in better conditions, or can it be associated with their
and the working work?
conditions (q uality of P3.1: What does better condition mean?
materials in the P3.2: Let us write that question first. Now, the same
environment, tidiness of occupational groups. We can describe it as, for example, better
the settin g etc )7 quality materials. Or we can say more functional tools like

! e computers are getting better. We can categorize it as such.
” Because when we do different occupations, it is not very useful.

However, when I classify the same occupations, comfort means
\\something. /




IMPCICATIONS

Working with image-based data is an emerging area in K—12 education
settings

The complex process: Human aspects of developing and negotiating
variables based on personal interpretation of image-based data and the
related challenges due to the subjectivity of such experiences

Providing opportunities for pre-service teachers to engage with image-based
data to enhance their understanding of the data-ing process perceived
beyond traditional data investigations during their teacher preparation
programs

18
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