
EVENT #3 | National Frameworks and Recommendations

Sponsored by the College of Education, Health and Human Sciences at 
the University of Tennessee, Knoxville

April 28, 2026 DO N
OT R

EPRODUCE



Entry Points Presenters

ASA’s 2026 GAISE College 
Report:  

Jamie Perrett & Patti Frazer 
Lock

Competencies for the 
Future of Data and 

Computing:  
Nicholas Horton & 

Shaundra “Shani B” Daily

K-12 Data Science Model 
Learning Progressions:  

Kate Miller & Zarek Drozda

DO N
OT R

EPRODUCE



Data and 
Computing in K-12

01
DO N

OT R
EPRODUCE



Data and Computing
in K–12 Education
Foundational Competencies

Dr. Nicholas Horton
Amherst College

Dr. Shaundra “Shani B” Daily
Duke University

CADE Entry Points Webinar Series
National Frameworks & Recommendations  •  April 28, 2026

DO N
OT R

EPRODUCE



Study Committee

STUDY CHAIR   Nicholas J. Horton, Amherst College

Anna E. Bargagliotti, Loyola Marymount U.

Shaundra B. Daily, Duke University

Laura G. DeMarco, Harvard University

Emily E. Edwards, Duke University

Susan Gomez-Zwiep, BSCS Science Learning

Shuchi Grover, Raspberry Pi Foundation

Lindsey Henderson, ExcelInEd

Victor R. Lee, Stanford University

Janice K. Mak, Arizona State University

Joshua M. Rosenberg, University of Tennessee

Andee Rubin, TERC

Nancy B. Songer, University of Utah

John A. Underwood, Louisiana Dept. of Ed

Sepehr Vakil, Northwestern University

Aman Yadav, Michigan State University

DO N
OT R

EPRODUCE



About This Report

THE CHARGE

Identify the competencies needed for students to navigate and succeed in the changing 
computational landscape and describe the role that K–12 education can play in the 
development of these competencies.

What competencies are 
needed for basic literacy in 
data and computing?

How are these competencies 
related to those in other STEM 
fields?

What should learning 
experiences look like in 
practice?

What are the implications for 
K–12 curricula?DO N
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Key Takeaways

Avoid Overwhelming the System

Recent calls to add computer science, data science, AI, and quantum information 
science to K–12 could overwhelm schools if not done carefully.

Common Competencies Already Exist

Shared competencies undergird all these fields and are, to some extent, already 
present in K–12 curricula.

Multiple Entry Points, Starting in Kindergarten

Integrate into science and math classes, elevate data and computing learning goals, 
and provide stand-alone courses where appropriate.DO N
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The Seven Foundational Competencies

1 Problem Posing & Problem-Solving Processes
Define, plan, attempt, reflect, and 
iterate

2 Producing & Working with Data
Produce, organize, explore, and 
visualize data

3 Abstraction, Algorithmic Thinking & Automation
Design systematic, step-by-step 
solutions

4 Probability & Inferential Reasoning
Reason under uncertainty; make 
inferences

5 Models & Representations
Construct, assess, and reason with 
models

6 Technology & Society Ethics, values, and societal impacts

7 Data & Computing Systems
Tools, systems, access, and 
ownershipDO N
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Connecting to What Schools Already Teach

Mathematics & Statistics

• Measurement and number sense are 
precursors to working with data 
(NCTM, Common Core, GAISE)

• Solving equations builds algorithmic 
thinking

• Probability and statistics connect 
directly to inferential reasoning

• Mathematical modeling aligns with 
models and representations

Science & Engineering

• Analyzing and interpreting data is a 
core Next Generation Science 
Standards (NGSS) practice

• Planning investigations connects to 
data production

• Developing and using models is 
central to science

• Computational thinking is already in 
the “Framework for K–12 Science”

Starting in kindergarten, students can gradually build more sophisticated knowledge of data and computing.DO N
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7 / 12

Effective Learning Experiences

Meaningful &
Relevant

Leverage students’ prior 
knowledge and lived 

experiences; connect to daily 
life and communities.

Unplugged
& Digital

Hands-on, screen-free activities 
build conceptual 

understanding; digital tools 
enable sophisticated analysis.

Increasing
Complexity

Start in elementary school; 
build sophistication through 

middle and high school, 
whether integrated or 

stand-alone.

EXAMPLE  K–5 students use unplugged sorting activities to explore algorithmic thinking; middle schoolers collect community data on 
air quality and use coding tools to visualize patterns; high schoolers build predictive models with real datasets and evaluate ethical 
implications.
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Designing Curriculum for Data & Computing

PRIMARY APPROACH: Integration into Existing Subjects

• Elevate connections to data and computing already present in math, 
science, and other subjects

• Make data and computing goals explicit in lesson design

• Start in kindergarten and build throughout K–12

• Helps students see connections across disciplines

Stand-Alone Courses

• Available to all students

• Most appropriate in high 
school

• Complement, not replace, 
integration

WHAT THIS LOOKS LIKE IN PRACTICE

K–5

Kindergartners survey classmates on “What is 
your favorite food?” across cultures, 
categorize and graph responses — data 
production and problem-solving in math.

6–8

Students use agent-based modeling (StarLogo 
Nova) in science to simulate ecosystem 
dynamics, combining data collection, 
algorithmic thinking, and models.

9–12

Students program in Python to wrangle 150 
years of NOAA climate data, visualize CO₂ 
trends, and answer their own research 
questions about temperature.DO N
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Recommendations for Action

Adding Data &
Computing to K–12

• Integrate into existing 
subjects across all grades

• Start in kindergarten, build 
sophistication over time

• Stand-alone courses 
available to all, especially in 
high school

• Evaluate impact on 
graduation requirements

Supporting
Teachers

• Develop instructional 
materials for unplugged and 
digital experiences

• Context-specific professional 
development

• Preservice preparation with 
data & computing

• Partner with CS and data 
science departments

Transforming
the System

• Coordinate among initiatives 
and organizations

• Ensure access to tools for all 
students

• Measure student 
participation and outcomes

• Investment not tied to 
proprietary technology

DO N
OT R

EPRODUCE



Getting Started: Entry Points for Educators

Identify Connections

Look at your existing lessons. Where are data and 
computing already present? The competencies 
table can serve as a lens for finding these 
touchpoints.

Make It Explicit

When students collect data in science or solve 
equations in math, name the data and computing 
skills they’re developing. Elevate what’s already 
there.

Start Unplugged

You don’t need technology to teach these 
competencies. Sorting activities, paper-based 
data investigations, and hands-on modeling are 
powerful starting points.

Collaborate Across Disciplines

Work with colleagues in other subjects to design 
integrated experiences. The competencies are 
cross-cutting by design.
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Thank You

Download the full report for free (login required)

nationalacademies.org/data-computing-ed

Dr. Nicholas J. Horton
Amherst College

nhorton@amherst.edu

Dr. Shaundra “Shani B” Daily
Duke University

shani.b@duke.edu

Sponsored by the National Science Foundation
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Competency 1: Problem Posing and 
Problem-Solving Processes

Students define a problem or question, identify the steps necessary to 
address it, make an attempt to answer it using tools, reflect on the process, 
decide on next steps, and iterate.

Define a problem or question

Identify the steps needed to address the problem or question

Reflect and iterate
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Competency 2: Producing and Working 
with Data

Students can both produce data and assess data quality, organize and 
prepare data for a variety of purposes, and explore and visualize data to 
begin to answer a question or problem.

Produce data: measurement and data provenance

Organize data: case/attribute structure and data moves

Exploration and data visualization
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Competency 3: Abstraction, Algorithmic 
Thinking, and Automation

Students deepen their skills of abstraction and logical reasoning to design 
and express solutions to problems in a systematic, step-by-step way, and to 
explore concepts and methods of automating data and computing 
processes.

Creating abstractions in different contexts and applying them in programming

Developing algorithmic thinking for different problems and small and large scales

Recognizing, creating, and utilizing automated solutions for problem solvingDO N
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Competency 4: Probability and Inferential 
Reasoning

Students identify sources of variability and uncertainty, develop 
probabilistic understanding, carry out statistical investigations and inference 
using formal testing procedures, and interpret and generalize results as 
appropriate.

Identify sources and impacts of uncertainty and variability

Recognize the roles of probabilistic, statistical, and deterministic reasoning and apply them in the 
context of models and applications

Make inferences and predictions with appropriate degrees of certainty
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Competency 5: Models and Representations

Students construct and reason with models and representations to explore 
phenomena and solve problems. They choose appropriate models for the 
situation and data available, assess the limitations of models and 
representations, and recognize the uncertainty inherent in any modeling 
activity.

Construct and use models and representations

Assess the quality of models and representations

Recognize limitations of all representations and modelsDO N
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Competency 6: Technology and Society

Students recognize, anticipate, and address tensions related to technology 
and society, values, ethics, and responsibilities.

Reasoning about process (how a task is accomplished) and product

Reasoning about self and society
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Competency 7: Data and Computing 
Systems

Students develop deeper awareness of data and computing tools and 
systems that provide a foundation to solve more complex problems and 
address future changes.

Recognizing elements of data and computing systems

Selecting and using data and computing systems

Ownership, openness, and access
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What’s Next (Research Agenda)

What progressions support increasing sophistication with data and computing tools (unplugged → blocks → 
text-based)?

What is a coherent and developmentally appropriate sequence for teaching technology, ethics, and society?

What are effective professional development models for integration into STEM and non-STEM disciplines?

How should we measure student learning and achievement in data and computing?

What would a “modern” math curriculum look like with increased emphasis on data and computing?

The report includes a full research agenda to guide future work in data and computing education.DO N
OT R

EPRODUCE



K-12 Data Science 
Model Learning 
Progressions
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Entry Points: National Frameworks
K-12 Data Science Model Learning 
Progressions
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Field Landscape
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State Implementation Examples

Tier 3 - Standards or 
Framework Adoption

Tier 2 - Course Pilot, Course 
Sequence or Teacher PD

Tier 1 - Added to State 
Course Catalog
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DS4E Beyond Borders Report
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A National Learning 
Progression
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Applications - Powerpoint 
A Practitioner-Led Movement for Data Education:
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https://docs.google.com/presentation/u/0/d/1EBi_rhdCze3lcdbA8iGe5xXh3Z3N-b0JpfeFpkBF1ps/edit


2013 – NSF grants fund curriculum, 
software research

2017 – Data Science Education Technology 
Conference (Concord Consortium) 

2019 – IDSSP Framework Released

2020 – GAISE II Framework Released

2020 – National K-12 Summit at Stanford 
University 

2021 – K-12 Technical Working Group (IES)

2022 – Foundations of Data Science 
Workshop (National Academies 
Workshop)

2023 – Data Science & Literacy Act 
introduced

A Recent History of K-12 Data Science: 2013 - 2023
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https://concord.org/our-work/focus-areas/data-science-education/
https://concord.org/our-work/focus-areas/data-science-education/
http://www.idssp.org/
https://www.google.com/url?sa=t&rct=j&q=&esrc=s&source=web&cd=&ved=2ahUKEwj9-MTHjeH7AhW2GFkFHcllAbwQFnoECBAQAQ&url=https%3A%2F%2Fed.stanford.edu%2Fnews%2Fbringing-math-class-data-age%3Fprint%3Dall&usg=AOvVaw0vhBwtATvVkSCj6_PshfVo
https://www.google.com/url?sa=t&rct=j&q=&esrc=s&source=web&cd=&ved=2ahUKEwj9-MTHjeH7AhW2GFkFHcllAbwQFnoECBAQAQ&url=https%3A%2F%2Fed.stanford.edu%2Fnews%2Fbringing-math-class-data-age%3Fprint%3Dall&usg=AOvVaw0vhBwtATvVkSCj6_PshfVo
https://ies.ed.gov/ncer/whatsnew/techworkinggroup/pdf/DataScienceTWG.pdf
https://www.nationalacademies.org/event/09-13-2022/foundations-of-data-science-for-students-in-grades-k-12-a-workshop-days-1-and-2
https://www.nationalacademies.org/event/09-13-2022/foundations-of-data-science-for-students-in-grades-k-12-a-workshop-days-1-and-2


2024 – National Focus Groups: gather more robust prioritization input from the sector at-large

Educators - Math Educators - Science Educators - Social Studies Educators - Computer Science

Industry Higher-Ed (Math et al.) Higher-Ed (Undergrad Data 
Sci.)

Teacher Educators

Policymakers Curriculum Providers Students Educators - English

Mr. Harding
Mr. Young-Saver

Providers Network

An Effort for National Learning Progressions
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Prompt for National 
Focus Groups A single question: 

“If a hypothetical high 
school exit exam about 
data was given in 2030, 
what should be covered?”
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Applications - Powerpoint 

Month 1: 
Drafting Grad. 
Outcomes

327 Draft Learning Outcomes across all groups

Months 2-3: 
Voting In-Group

> 110 Top Learning Outcomes across all groups

Month 4: 
Grouping + Convening

> 25 Top Learning Outcomes for public voting

Month 6-8:
Public Voting

> Ranked Learning Outcomes by high school 
graduation with national consensus

Results: Narrowing
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Applications - Powerpoint 

< How much the 
collective valued an 
outcome in 
aggregate.

< How much each 
group valued an 
outcome relative to 
others.< How each group 

approached an 
outcome conceptually.

Results: Aligning on Vision
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Applications - Powerpoint 
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Applications - Powerpoint 
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Applications - Powerpoint 

Storytelling with Data: 
Tell a story or make an 
argument with data…

Automation / ML: 
Implement automation with 
open-source packages…

#1

#25
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  What did voting actually accomplish?

> Voting provided 
a rubric for the 
final version (we 
even audited!).
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  Writing Sprint
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Subject Neutral LP  
What’s Inside?
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  Subject-Neutral Learning Progressions v 1.0
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Structure and Scope of the Progressions

STRANDS
Substrands

Concepts
Competencies → Grade Bands

The initial draft of the K-12 Data Literacy and Data Science Learning 
Progressions are subject neutral. The K-12 learning progressions are 
designed to be integrated with and complement existing courses and 
learning standards.
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STRANDS

Strand A Dispositions and Responsibility 

Strand B Creation and Curation

Strand C Analysis & Modeling Techniques

Strand D Interpreting Problems and Results

Strand E Visualization and CommunicationDO N
OT R
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Substrands
Strand A Data Literacy and Responsibility 

A1. Nature of Data: A2. Data Ethics and Responsibilities A3.  Investigative Dispositions

Strand B Creation and Curation

B1. Organization & Processing B2. Designing for Data Collection B3. Measurement & Datafication

B4. Complexity of Data

Strand C Analysis & Modeling Techniques

C1. Summarizing Data C2. Identifying Patterns and Relationships C3. Variability in Data

C4. Digital Tools of Data Analysis C5. Models of Data

Strand D Interpreting Problems and Results

D1. Making and Justifying Claims D2. Problem Identification & Question 
Formation

D3. Generalization

Strand E Visualization and Communication

E1. Representations & Dynamic 
Visualizations

E2. Data Storytelling E3. Acting on Data to Benefit SocietyDO N
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Concepts
Strand B Creation and Curation

B1. Organization & Processing: In order for data to be useful for analysis and visualization, it often needs to be 
organized and formatted in particular ways. Organization can include both procedural cleaning up of errors or 
mistakes and processing or transforming the data through calculations and logic statements to create new or 
summative measures.

B1.1 Data Cleaning
Identify and address data quality issues to ensure accuracy and reliability, progressing from simple error 
identification to using systematic approaches.

B1.2 Organizing and Structure
Organize raw data into structured formats using categories, tables, and systematic recording methods.

B1.3 Processing and Transformation
Transform and manipulate data through sorting, grouping, filtering, and combining datasets.

B1.4 Summarizing Groups
Calculate and analyze group-level statistics from detailed data to reveal patterns and relationships.DO N
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Competencies and Grade Bands
Substrand C1. Summarizing Data

Raw data often is not useful for answering questions, making claims, or telling a story. In order to derive understanding it is usually useful to 
have a summary of the data which provides measures of the centrality, spread, and shape of the dataset.

Concepts K-2 3-5 6-8 9-10 11-12
C1.1 Measures of 
center

Analyze large 
datasets by 
measuring the 
"center." This starts 
with the concept of an 
average (mean) and 
expands to include 
measures like the 
median, emphasizing 
their appropriate use 
based on the context 
and data distribution.

K-2.C.1.1a Understand 
that categorical data 
doesn’t have a measure 
of center.

3-5.C.1.1a Calculate 
simple summaries for 
groups such as the total 
and typical value (mode) 
for categorical data or 
the typical or average 
value (mean or median) 
for numeric data.

6-8.C.1.1a Describe 
measures of center(e.g., 
mean as the equal share, 
mode as the most 
frequently occurring 
variable, and median as 
the middle-ordered value 
of the data).

9-10.C.1.1a Identify 
appropriate ways to 
summarize quantitative 
or categorical data using 
frequency tables, 
graphical displays, and 
numerical summary 
statistics

11-12.C.1.1a Explore 
the sensitivity of the 
mean to outliers 
compared to the 
median.

K-2.C.1.1b Describe the 
center of numeric data 
qualitatively using 
phrases like “most 
popular”.

6-8.C.1.1b Explain what 
measures of center are 
useful for and their 
limitations.

11-12.C.1.1b Discuss 
instances when to use 
the mean or median 
based on the context 
and data distribution 
(e.g., skewed vs. 
symmetric 
distributions).DO N
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  Subject-Neutral Learning Progressions v 1.0
Intentional Gaps: our current 
best-guess, acknowledging we need 
more research in several areas:
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  Digital Platform
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Quick Introductions
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Subject-Specific Work  
What’s Next?

DO N
OT R

EPRODUCE



Ongoing Research in the Field
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2-Year Construction Process

2027

● Expert + public input > the 
socialization process matters 
just as much as the content.

● Subject-specific LPs > we are 
developing frameworks with very 
targeted intervention points

● Adapts over time > we accept 
that technology will change, as 
well as research, and view these 
as opportunities.DO N

OT R
EPRODUCE



K-12 Data Science Learning Progressions

Framework Updates Subject-Area Partnereships

First-of-its-Kind National Framework
Comprehensive K-12 roadmap developed through a 
community-driven, grassroots process with 100+ 
participants across diverse backgrounds and subject 
areas.

Five Cross-Cutting Strands
Dispositions and Responsibility, Creation and Curation, 
Analysis and Modeling, Interpreting Problems and 
Results, Visualization and Communication.

Flexible and Subject-Agnostic
Designed to support integration across all disciplines. 
Not bound to a single course or pathway, adaptable for 
any grade band and learning context.

Living Document
Recurring amendment process underway to 
incorporate emerging practice and community 
feedback.

Science
NSTA
Kick off event: April 15th, 2026 | Est. completion: April 2027

Computer Science
CSTA
Data Science concepts included within new CSTA standards | 
Est. Publication Summer 2026

Mathematics
SAP

Social Studies
NCSS
Work group begins: Summer 2026 | Est. completion: April 2027

In Development

In Progress

Planning

Integrated
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Thank You!

DO N
OT R

EPRODUCE



College GAISE 
Report Revision
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College GAISE: What is it?
By Patti Frazer Lock and Jamie Perrett
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Outline

• What is College GAISE – Jamie Perrett

• Background, History, and Revision – Patti Frazer Lock
• Why?
• What?
• How?
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What is College GAISE?

• GAISE stands for “Guidelines for Assessment and 
Instruction in Statistics Education”

• Set of recommendations created by the American 
Statistical Association (ASA) to improve how 
introductory statistics and data science is taught at 
the college level.

DO N
OT R

EPRODUCE



What is College GAISE?

• It is a constantly changing website of resources 
that allows for it to always be up to date.

• What it includes:
•  10 Recommendations
• Student Learning Outcomes
• Assessment
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Ten Recommendations
1. Teach statistics and data science as processes of gleaning insights from data to 

inform evidence-based decisions.
2. Emphasize effective written and oral communication of results from data, with 

attention to the scope and limitations of conclusions.
3. Focus on conceptual understanding rather than algebraic manipulation and 

formulas.
4. Integrate real data with a context and purpose throughout the course. Select 

data that are meaningful and engaging to the students.
5. Encourage multivariable thinking.
6. Incorporate software/apps to explore concepts and work with data.
7. Emphasize responsible and ethical conduct in the collection and use of data 

and in their analysis.
8. Employ evidence-based pedagogies that actively engage students in the 

learning process.
9. Use a variety of formative and summative assessments to improve teaching and 

learning.
10. Implement inclusive strategies that create learning environments where all 

students are valued.DO N
OT R
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Student Learning Outcomes
After completing an Introductory Statistics course, students should be able to:

• Identify cases, variables, and types of variables in data sets, including multivariable data sets.

• Explain how study design affects what conclusions can be drawn from the data. In particular, explain the 
importance of random sampling and random assignment.

• Identify and interpret appropriate graphs and summary statistics in both univariate and multivariate 
settings.

• Use statistical software or apps to create visualizations, produce summary statistics, and carry out the 
computational aspects of statistical analysis.

• Articulate the role that random variation plays in statistical inference. In particular, articulate its role in 
generalizing from a sample to a population.

• Identify the key methods to use in statistical inference and interpret results from those methods.

• Recognize that sampling variation is one reason that conclusions drawn from statistical inference might 
be incorrect, and that replication and reproducibility are important to verify conclusions.

• Use statistical models, such as linear regression, for prediction.

• Recognize ethical issues and dilemmas in statistical practice.

• Communicate, clearly and in context, results obtained from data.DO N
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Assessment

• Statistics and data science problems that teachers 
can implement directly into their classes

• Great assessment problems for new and 
experienced teachers

• Mapped to student learning outcomes
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The Revision
Initial College GAISE Report issued in 
2005. Included 6 Recommendations:

1. Emphasize statistical literacy and develop statistical 
thinking

2. Use real data 
3. Stress conceptual understanding, rather than mere 

knowledge of procedures 
4. Foster active learning in the classroom
5. Use technology for developing conceptual 

understanding and analyzing data 
6. Use assessments to improve and evaluate student 

learning 
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2016 College GAISE Report
• Minor edits to the 6 Recommendations
• More resources added
• 142 page pdf

2026 College GAISE Report
• Include Data Science!
• Web document
• Include ethics, inclusion, …
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Recommendations for Statistics and Data Science      
1. Teach statistics and data science as processes of gleaning insights from data to inform evidence-based decisions.

2. Emphasize effective written and oral communication of results from data, with attention to the scope and limitations of 
conclusions. 

3. Focus on conceptual understanding rather than algebraic manipulation and formulas.

4. Integrate real data with a context and purpose throughout the course.  Select data that are meaningful and engaging to the 
students.  

5. Encourage multivariable thinking.   

6. Incorporate software/apps to explore concepts and work with data.

7. Emphasize responsible and ethical conduct in the collection and use of data and in their analysis.

8. Employ evidence-based pedagogies that actively engage students in the learning process.

9. Use a variety of formative and summative assessments to improve teaching and learning.

10. Implement a course design that uses inclusive strategies to foster a sense of belonging. 

2026 College GAISE Recommendations
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Current State of Data Science
• Where is it being taught?

• Who is teaching it?

• What content is included?

• What are prerequisites, if any? (with thanks to the MASDER Group)

Mapping Competencies to Intro DS
The Competencies for Data Science document is a continuation of the previously 
published Computing Competencies for Undergraduate Data Science Curricula. 
[ACM]  

ACM Data Science Task Force. (2021).Computing competencies for 
undergraduate data science curricula. Association for Computing Machinery, 
New York, NY, USA
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The 2026 College 
GAISE Report!!

Public Launch expected 
this June/July.

Stay tuned!
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EVENT #3 | NATIONAL FRAMEWORKS & RECOMMENDATIONS

entrypointsutk.org

EVENT #2 | K-12 PROJECTS & OPPORTUNITIES
EVENT #1 | POSTSECONDARY PROGRAMS & PATHWAYS
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