Efficacy of Data Science Education
in K-12 Education

Training every student for the jobs of tomorrow is no easy task. —

Education researchers, curriculum developers, and Federal agencies including the

National Science Foundation (NSF) and Institute of Education Sciences (IES) have been supporting research to
design data science education programs for over a decade. Critical resources are needed to expand and scale
this research so that all students are prepared in foundational skills for big data, artificial intelligence,
machine-learning, and other emerging technologies that will entirely reshape careers, civics, and personal life.

#1. Prepares students for automation-resistant jobs

e By 2030, while only 5% of jobs will be fully automated, 60% of all occupations will have constituent tasks
automated, meaning that “welders to mortgage brokers will work alongside rapidly-evolving machines” —
everyone will need fluency in the inputs, outputs, and consumption of data from technology.!

e Technological skill requirements will grow +55% by 2030, outpacing social-emotional (+24%) or
advanced cognitive skill (+8%) requirements while physical and manual skills are automated (-14%).2

o 85%+ of global companies will adopt “big data” analytics by 2025, and most companies planned to
“accelerate the digitalization of work processes” in a post-COVID economy.3

e Black Americans are most at-risk for automation, representing up to 97% of automation in some
geographies — a combination of re-skilling and education will lead to the highest payoffs.*

#2: Increases equity in mathematics and STEM

e K-12 data science curricula interventions have been found to increase student competence (self-
efficacy), autonomy (agency), and relatedness (sense of belonging) in mathematics and technology,
especially for students who previously struggled in mathematics.”

e Increasing relevance, integrating technology, and reducing procedural repetition have been identified as
key strategies for tackling well-documented “math anxiety,” which has historically created STEM
achievement barriers for disadvantaged students and others who do not identify with STEM subjects.® ’

e A National Academies study identified introductory data science in K-12 as a primary strategy for
increasing representation and diversity in emerging technology, with early exposure especially critical.®

#3: Accelerates achievement and builds technology confidence

e The unique combination of inquiry-based technology learning, cross-subject applications, and
personalization to students’ interests through open datasets are driving stronger engagement, higher
persistence, and faster achievement than anticipated across data science programs.® 10 11 12

e Data science curricula have increased technology confidence 3 1 and real-world career connections in
high school, with students pursuing internships and other digital career training after exposure.’®

e Integrating data science lessons into traditional curriculum have dramatically increased Advanced
Placement (AP) scores where implemented, boosting pass rates from 2% to 42% in some Title | schools.'®



#4: Backed by a decade of research & development (R&D)

2010 — National Science Foundation (NSF) grant funds development of first K-12 Data Science course'’
5 high school courses and 60+ other classroom resources now exist for immediate classroom
use, supported by NSF grants and philanthropy.

® 2014 — National Science Foundation (NSF) grant funds development of first student data software?®
K-12 students have learned Excel, R, Python, Tableau, SQL, and a number of real-world tools,
using classroom software tools like CODAP as a launchpad.

¢ 2017 - Data Science Education Technology (DSET) Conference®®
First national convening of K-12 education researchers for data science, held reqularly since.

® 2019 - International Data Science in Schools Project (IDSSP)%°
First learning framework for data science education, created by an international group of
education researchers in statistics, computer science, and related disciplines.

® 2020 - National Summit for K-12 Data Science Education (DS4E)?!
First national summit for K-12 data science education, co-hosted by Stanford University and
University of Chicago, held regularly since.??

® 2020 — ASA / NCTM releases GAISE II: A Framework for Statistics & Data Science Education®
First U.S.-based K-12 learning framework modernized for era of data science education

& 2021 - Institute of Education Sciences (IES) Technical Working Group?*
First Federal working group for data science education, convened by the National Center for
Education Research (NCER).

® 2022 - National Academies of Sciences, Engineering, and Medicine (NASEM) National Workshop?®
“Foundations of Data Science for Students in Grade K-12,” cataloguing first decade of education
research in the new discipline of K-12 Data Science.

v
Next steps recommended by IES
1. Specify the Developmental Pathway—more research to better articulate K-12 learning pathways for
students, including in elementary (K-5) and middle (6-8).
2. Improve Data Science Software—best practices and increased accessibility for which data science
software should be incorporated into K-12 instruction and when.
3. Build Tools for Assessment—development of classroom assessment tools to track student progress,
ensure transfer credit to postsecondary education, and improve the existing evidence base.
4. Integrate Equitably into Schooling and Systems—ensure equitable access to and participation in high
guality data science education for all learners, regardless of zip-code or local resources.
5. Improve Implementation—address several systematic barriers for scaling implementation, including
insufficient financial resources, lack of teacher training, and misalignment in college requirements.
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