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In today’s rapidly evolving technological landscape, data has become an integral part of daily life and

a driving force behind advancements in science, technology, engineering, and mathematics (STEM).
Students must acquire data literacy skills to succeed in education and work. Data-literacy integration in
STEM fields equips students with the competencies to comprehend, utilize, and convey data effectively.

Understanding Data Literacy

Data literacy is the ability to interpret, understand, analyze, and communicate with data. Beyond

numbers, statistics, and charts, data literacy includes evaluating and drawing meaningful insights
from data. Data literacy allows individuals to make informed decisions, solve complex problems,

and communicate their findings effectively.

Data Collection

Data collection is the first step of data literacy. It
means gathering data from different places, like
surveys, experiments, and observations. To collect
data well, one needs to choose the right methods,
check quality, and be aware of possible biases that
can affect the data.

Data Analysis

Analyzing data involves examining data to identify
patterns, trends, and relationships. Analysis
requires familiarity with statistical techniques

and tools that allow people to uncover insights
from complex datasets. Proficient data analysis
empowers people to identify meaningful
information from raw data.

Data Interpretation

To interpret data, one needs to know the context,
or what the data means and how to use it.
Successful interpretation depends on considering
the larger picture, acknowledging potential biases,
and recognizing external factors that might
influence the data.

Data Visualization

Visual representations like graphs, charts, and
infographics are essential tools for conveying
complex data in a comprehensible manner.

Data visualization transforms abstract numbers
into visuals that make sense and help people
communicate and understand information better.

Critical Thinking

Data literacy cultivates critical-thinking skills
that encourage people to question assumptions,
evaluate sources, and assess the reliability

of data. Critical thinking helps people avoid
misinterpretation and supports sound
decision-making.

Data-Driven Decision-Making

Data literacy is based on the ability to make
informed decisions from data analysis. In
personal or professional situations, data-driven
decision-making uses data insights to guide
choices and actions.

Data Communication

Data literacy requires effective communication

of data. This involves presenting findings clearly
and briefly to different audiences. Communication
of data includes choosing suitable visuals, using
understandable language, and emphasizing main
points.

Ethical Considerations

Data literacy demands ethical awareness.
People must protect data privacy, follow legal
rules, and use data responsibly. Ethics also
include recognizing possible biases and
preventing distortion.



Data Literacy Integration in the Classroom

Critical Thinking and Problem Solving e———
Emphasize the critical evaluation of data

sources, ensuring that students can

differentiate between reliable and misleading
information. Present students with real-world
problems that require them to analyze data,

make predictions, and propose solutions.

Authentic Learning e
Engage students in scientific
investigations or engineering design
projects that require collection,
analysis, and interpretation of real-
world data, fostering practical data
literacy skills.

Technology Integration
Use data visualization tools,
spreadsheets, and statistical
software to engage students
in hands-on data analysis.

Encourage collaboration
between STEM subjects,

Cross-Disciplinary Activities

showcasing how data literacy
is applied across disciplines.

K—. Interdisciplinary Approach

Students can integrate knowledge
from STEM disciplines to address
challenges and engage in real-world
scenarios, where fields often overlap.
This promotes an interdisciplinary
approach to problem-solving.

Ethical Considerations
Engage students in learning
about the privacy, bias,

and ethical responsibilities
associated with data handling.

Cross-Disciplinary
Activities

Encourage collaboration
between STEM subjects,
showcasing how data literacy
is applied across disciplines.

Scientists Master Data Literacy

Communicating Data
Reporting and
Presentation

Reading Data
Theory and l
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Data Literacy in the Field of Science

Data fuels the scientific process, enabling students to evaluate the reliability
of sources, recognize patterns, and make evidence-based claims.

Data is the source for which scientific hypotheses are formulated, tested, and refined. Scientists

gather data through experiments, observations, surveys, and simulations. These data points
provide the basis for identifying patterns, trends, and relationships within natural phenomena.

Testing Hypotheses and Analysis

The scientific process involves crafting
hypotheses and subjecting them to rigorous
testing. Data literacy helps scientists design
experiments, collect relevant data, and employ
analytical tools to scrutinize the collected
information. Proficiency in data interpretation
assists in gauging the credibility of hypotheses
based on empirical evidence.

Drawing Conclusions from Evidence

In science, conclusions are drawn from empirical
evidence. Data literacy is crucial in deciphering
trends and anomalies, enabling informed
decisions about the validity of hypotheses.

This skill is pivotal for sound judgment rooted

in data-derived insights.

Effective Communication Within Science
Proficiency in data literacy includes the skillful
communication of scientific discoveries.
Scientists must present complex data sets and

methodologies transparently and comprehensibly
to peers and the broader community. This aspect

of data literacy ensures accurate representation
and meaningful discussion.
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The Iterative Nature of Scientific Progress
Science thrives through the reevaluation of
existing knowledge. Data literacy empowers
scientists to reinterpret data, paving the way for
new insights. This involves recognizing patterns
that may have avoided prior scrutiny or applying
innovative analytical techniques to showcase
different perspectives.

Navigating Challenges and Ethics

Data literacy supports scientific discovery but
poses challenges. Depending on the amount

of intricate data, the risk of misinterpretation

or mistakes can increase. Data can also be
manipulated to support narratives. Data literacy
prepares scientists to critically evaluate sources,
methodologies, and potential biases to uphold
research integrity.
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Data Literacy in the Field of Technology

and Engineering

Data-literacy integration in education improves a student’s ability to
engage with data in STEM careers. Students with data literacy skills can
analyze prototypes, troubleshoot issues, and optimize solutions using

data-driven insights.

Technology and Engineering

Data-driven decision-making is essential in engineering and technology fields. Engineering and
technology thrive on the ability to collect, analyze, and derive insights from data. Data literacy
equips engineers and technologists with the skills to navigate data-driven landscapes effectively.

Data-Informed Design and Prototyping

Data informs design and prototype processes in
engineering. Engineers gather data to understand
performance, material properties, and potential
challenges. Data literacy allows engineers to
analyze and interpret data, enabling them to
optimize designs, refine prototypes, and make
informed decisions that lead to solutions.

Iterative Problem-Solving through Data
Analysis

Problem-solving is a core component of
engineering. Data literacy facilitates problem
solving by allowing engineers to gather data from
each design iteration, analyze the design for
improvements, and implement changes. This data-
driven approach quickens the engineering process
and results in more effective solutions.

Data-Driven Decision-Making in Technology
Technology development and decisions are driven
by data. Data literacy equips technologists with
the skills to interpret data, spot trends, and make
strategic decisions that enhance technological
advancements.
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Performance Evaluation and Optimization

In engineering and technology, data is critical

for evaluating the performance of systems and
products. Data literacy allows engineers and
technologists to assess real-world performance

in relation to desired outcomes, leading to the
optimization and refinement of product processes.

Quality Assurance and Troubleshooting
Data-driven quality assurance is vital to
engineering and technology fields. Data literacy
allows professionals to identify differences, detect
defects, and troubleshoot issues effectively by
analyzing data patterns and trends.

Technological Innovation and Data Utilization
Innovations like artificial intelligence (Al) and
automation are fueled by data. Data literacy allows
technologists to use data for developing advanced
technologies and solutions that drive efficiency,
accuracy, and innovation.

Challenges and Ethical Implications

As engineering and technology fields become
increasingly data-centric, challenges such as
security, biases in algorithms, and misuse emerge.
Data literacy allows professionals to address these
challenges responsibly.

This toolkit was created for Lone Star STEM, a partnership between TEA, Jobs for the Future,
and the University of Texas at Austin that is funded by the U.S. Department of Education.
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Data Literacy in the Field of Mathematics

Students foster a deeper comprehension of concepts like mean, median,
mode, and standard deviation, helping them apply mathematical reasoning

to real-world scenarios.

Mathematical Understanding

Mathematics offers the foundation for data analysis. Concepts like statistics, probability, and

algebra enable people to manipulate and interpret data sets. Data literacy involves interpreting
graphs, charts, and statistical measures in mathematics.

Data Visualization through Mathematical
Representation

Mathematics is vital in data visualization.
Graphs, charts, and diagrams are mathematical
representations that transform complex data
sets into accessible visual formats. Visualizations
aid in conveying information clearly to help
comprehension.

Statistical Inference and Probability

Statistical analysis is a core component of data
literacy. Mathematics enables people to develop
meaningful conclusions from data by employing
statistical methods. Understanding probability
distributions and hypothesis testing allows people
to make accurate predictions and draw reliable
insights.

Quantitative Reasoning and Problem Solving
Data literacy uses quantitative reasoning, or

the ability to analyze and solve problems using
numerical information. Mathematics supports
people in developing logical thinking, an essential
skill for interpreting data and making informed
decisions based on numerical evidence.
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Data-Driven Mathematical Modeling
Mathematical models serve as bridges between
data and real-world scenarios. Data literacy
allows people to construct, analyze, and validate
mathematical models that simulate real-world
phenomena. Mathematics enhances the precision
of these models, resulting in more accurate
predictions and conclusions.

Effective Communication of Mathematical
Insights

Mathematical literacy enriches the communication
of data insights. Understanding mathematical
terms and concepts aids individuals in
communicating complex findings to a diverse
audience. This helps information transmission,
ensuring data-driven insights are comprehensible
and impactful.

Problem Formulation and Hypothesis Testing
Formulating problems and hypotheses is crucial
to data analysis. Mathematics sharpens problem-
solving skills, enabling people to define clear
qguestions and hypotheses that effectively guide
the data collection and analysis process.

Challenges and Ethical Considerations

Ethical use of data, avoiding misrepresentation,
and safeguarding against bias require data-literate
people to apply mathematical tools responsibly.

This toolkit was created for Lone Star STEM, a partnership between TEA, Jobs for the Future,
and the University of Texas at Austin that is funded by the U.S. Department of Education.
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