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Integrative Model of Statistical Literacy

Data and statistical information have never been more present in our daily
lives than today. Teaching statistical literacy is therefore one of the main
challenges of modern education (Schreiter et al., 2024). Statistical literacy is
defined as the competence to draw conclusions as well as to make and justify
decisions with the help of statistical information by considering and critically
evaluating the collection, processing and evaluation of data (Gal, 2002). Due
to the interdisciplinary and complex nature of statistical literacy, many dif-
ferent approaches have been taken to model statistical literacy. Some ap-
proaches focus more on the statistical-mathematical side, while others focus
on the development and hierarchical structure of statistical literacy. The di-
versity of models calls for an integrative model that takes into account and
relates the different approaches. As a result, a more holistic view of statistical
literacy can be provided.

The model presented on the poster integrates six of the most popular models
of statistical literacy. The core element is the cycle of data processes com-
bined with statistical ideas. It shows two possible ways in which a person
might engage with data. The inductive way (shown in lighter colors) shows
how an empirical researcher ideally engages with data, and the deductive
way (shown in darker colors) shows how a citizen might engage with data.
Successful engagement with data requires an understanding of statistical
ideas such as variability (Burrill & Biehler, 2011). The framing elements
consider the developmental and hierarchical structure of statistical literacy.

The integrative model shows both overlaps and additions to the six models.
Further work on the model could provide clear definitions of competencies
regarding statistical literacy.
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INTEGRATIVE MODEL OF STATISTICAL LITERACY INKEN KOEHLER

STATISTICAL LITERACY CYCLE OF DATA PROCESSES =

Statistical literacy is defined as the competence to draw inference as well asto  The cycle of data processes shows the typical order in which data Is operated
make and justify decisions with the help of statistical information. To do this, a  with. There are two ways for engaging with statistical information. The inductive
statistically literate person must consider and critically evaluate the collection, ~ way m starts with a statistical question that is to be answered during the steps
the processing and the evaluation of data.! Many approaches to statistica of the cycle.? The deductive way m works with already existing data and seeks
literacy have led to ditferent definitions that overlap in some areas and differ in ~ to apply it to a personal context. It includes processes that statistically literate
other. The presented model iIntegrates the most common theories and  people should ideally go through in their everyday lives when confronted with
approaches on statistical literacy. Its structure allows a more genera statistical information.® Even though the main goal is different, the data
application of the referenced models and enables a new view on existing  processes organising, representing, analysing and interpreting, criticising and
research. inferring from data are part of both ways.

FRAMING ELEMENTS I STATISTICAL IDEAS

The framing elements are divided into dispositions, knowledge elements and  The statistical ideas consist of important concepts when dealing with statistica
evels of hierarchy. Dispositions = support the engagement with statistical  data and information.* Statistical ideas are part of every data process — either
information as well as the thoroughness with which the engagement takes  explicitly or implicitly. Some ideas such as calculations or representations refer
nlace.l2 Knowledge elements m are a necessary requirement for successfully  to statistical knowledge because one must know of possible calculations before
overcoming hurdles during the cycle of data processes.! The level of hierarchy m  applying or evaluating them when looking at statistical data. Ideas such as
determines the complexity of data comprehension (from data as a pointer up to ~ variation or recognition of the need for data refer to statistical thinking in
data as an aggregate) and the ability to criticise. To be considered statistically  general and the question of the need of statistics.? Other ideas such as
literate an individual must reach at least the critical level.’ reduction or generalisation strongly relate to modelling with data. Knowing,

~ ~ applying and considering each idea throughout the cycle of processes influences
DISPOSITIONS ™ — the level of hierarchy of the processes.

— Attitudes: _
— Curiosity — Mathematical knowledge READING LEVELS ] A
— Engagement — Statistical knowledge The reading levels originate from a definition of graph comprehension.® Although
— Openness — Context knowledge the model is not limited to data represented in graphs, they are an essential part
— Perseverance — Strategic thinking of statistical literacy. Ranging from reading the data = (extracting obvious

_ Beliefs: skills information from a graph) to reading between the data 22 (interpreting and
— Awareness (for variation) — Literacy skills Integrating information from a graph) to reading beyond the data B (using
— Being logical — Process-related Information from a graph for inference or predictions) the complexity of the
— Imagination competencies engagement with statistical information rises.® Therefore, the processes
_ Critical stance associated with each reading level also require different levels of

S / understanding.
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IMPLICATIONS / CONCLUSION

The model provides a holistic view on statistical literacy. Using it for a review Teachers might use the model to get an overview of the possibilities of statistics.
could shed some light on aspects of statistical literacy that have rarely been the  For the model to be usable as a competency model, a next step would be the
focus of research, as well as aspects that have been the focus of much research.  definition of each process at the different levels of hierarchy.
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