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ABSTRACT
Prompted by the skyrocketing demand for data scientists, progress
made by the ACM Data Science Task Force on defining data science
competencies, and inquiries about data science accreditation, ABET
is in the process of developing accreditation criteria for undergrad-
uate data science programs. The effort is led by members of a joint
data science criteria subcommittee appointed by ABET’s Comput-
ing Accreditation Commission (CAC) and CSAB (the lead society for
computing accreditation). Establishing data science accreditation
criteria is a notable milestone in the maturing data science disci-
pline, indicating the presence of an accepted body of knowledge,
standards of practice, and ethical codes for practitioners.

This position paper motivates the effort and discusses prior work
towards defining data science education requirements. It describes
the ongoing process for creating and obtaining approval of the
accreditation criteria, and how feedback was and will be solicited
from the computing and statistical communities. The current draft
data science criteria, which was approved in July 2020 by the rel-
evant ABET bodies for a year of public review and comment, is
presented. These criteria emphasize the three pillars of data science:
computing foundations, mathematical/statistical foundations, and
experience in at least one data application domain. This report thus
serves both to inform and to stimulate the academic discussion
needed to finalize appropriate data science accreditation by ABET.

CCS CONCEPTS
• Social and professional topics → Accreditation; • Mathe-
matics of computing→ Probability and statistics; • Informa-
tion systems→ Data management systems.
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1 INTRODUCTION
In the past few years the demand for data scientists has skyrocketed.
According to LinkedIn’s Emerging Jobs Report [12] the number
of data science jobs in 2020 will increase 37% in the United States
alone; the European demand is similar [10]. Data science as a field
has evolved since its beginnings over a half century ago when it
was called the synthesis and analysis of data sets [19]; it now needs
to deal with staggering quantities of data. More recently, there
have been attempts to define data science as a discipline that is
distinct from other computing programs, such as computer sci-
ence or information systems, by its emphasis on the need for three
distinct skill-areas (sometimes called pillars): computing, mathe-
matics/statistics, and domain expertise [7].

Employers and data science professionals are interested in hiring
competent data science graduates who have experienced this "three
pillar" education; they also want to ensure that their hires adhere
to standards such as the ACM Code of Ethics and Professional
Conduct [5] when they handle data. The rapid proliferation of data
science degrees makes it difficult to discern whether a program
adequately prepares its graduates in this way.

Accreditation helps to address all of these issues through a pro-
cess of external and impartial evaluation of degree programs. As
professions mature, they create an accepted body of knowledge,
standards of practice, and ethical codes for practitioners. Program
accrediting bodies, such as ABET, verify that program graduates
have received appropriate education in the discipline. Employers
and students can thus be confident that graduates of an accredited
program meet the educational requirements of the discipline. Due
in part to the growth of data science as a discipline and a profession,
concern about educating the data science work force has intensified.
As a result, ABET was contacted both by institutions interested
in accreditation for their data science programs and by employers
wondering whether ABET was accrediting data science programs.

Consequently, ABET’s Computing Accreditation Commission
(CAC) and CSAB (the lead society jointly established by ACM and
the IEEE Computer Society for all computing accreditation activi-
ties) formed a joint study group in 2018 to investigate the potential
for accrediting bachelor-level data science programs. The initial
step was to gauge industry demand for data science graduates while
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also researching the number of existing relevant undergraduate
programs. The employer demand portion of the business case was
easy to make. In the past few years, the demand for data scientists
has skyrocketed, as noted above and by the LinkedIn’s Emerging
Jobs Report [12].

Although data science is inherently interdisciplinary, the study
group found that a majority of the job listings emphasized comput-
ing skills [10, 16, 18]. Moreover, the study group’s web-based in-
vestigation of 570 US institutions offering bachelor, master, minors,
and certificate programs in data science showed that more than half
had a computing emphasis. The second category of data science
programs were roughly split between statistics/mathematics and
business programs. Based on this study, ABET and CSAB decided
to proceed by initially focusing on computing-oriented undergrad-
uate data science programs that were potentially accreditable by
the CAC. The study group is continuing to investigate the second
category that includes both mathematical/statistical and business
programs in the data science space.

This position paper details ABET’s response to these develop-
ments and the process that is underway to establish data science
program criteria. Section 2 examines the background in data science
that helped shape the discussion of the data science discipline and
the possible educational goals for data science programs. The ABET
criteria development process is outlined, especially community en-
gagement, in Section 3. The different elements of the draft version
of the data science criteria, which is available for public review and
feedback, are discussed in Section 4. We conclude with an overview
of the next steps needed to finalize the data science accreditation
criteria.

2 BACKGROUND AND RELATEDWORK
Over 50 years ago, Tukey visualized the broad field of the synthesis
and analysis of large data sets [19], which has evolved radically to
the current world of data science (DS). In the early days, the focus
was on mathematical and statistical analysis techniques, but expo-
nential growth in data volumes in the modern world [17] has also
required today’s data scientist to be well-prepared in computing.

Building on Tukey’s seminal work, several U.S. organizations
have recently worked to speed up the process of developing a data
science discipline and profession. The National Science Foundation
(NSF) organized a workshop to gather diverse perspectives [6]. The
Park City Math Institute developed interdisciplinary curriculum
guidelines for undergraduate programs in data science [8]. The
National Academies of Sciences, Engineering, and Medicine subse-
quently released a report that examined undergraduate data science
education, attempting to define the discipline in a flexible way [13].
In 2018 a Data Science Leadership Summit [20] was held at the
Data Science Institute in New York City to form an academic com-
munity for data science, share best practices, and educate the next
generation of data scientists. The ACM Data Science Task Force
was formed to explore the broad, interdisciplinary conversation on
data science, and provide an articulation of the role of computing
discipline-specific contributions to this emerging field.

Data science is an inherently interdisciplinary field that brings
together domain data, computer science, and the statistical tools
for interrogating the data and extracting useful information. Three

essential elements of the data science environment are the domain
that provides the data; statistics for analysis, modeling, and in-
ference; and computing for data access, management, protection,
as well as effective processing in modern computer architectures.
Data science, as an interdisciplinary discipline, requires these three
components to be integrated effectively to produce meaningful
results.

The ACM Data Science Task Force is producing a report orga-
nized around competencies in eleven knowledge areas that are key
computing contributions to data science [3]. A full data science
curriculum needs to augment these computing knowledge areas
with competencies in discrete structures, probability theory, sta-
tistics, and linear algebra, among others. A complete curriculum
would also include at least one domain context for application of
data science concepts and methods. The goal is to foster future
collaboration to produce recommended guidelines for a complete
data science curriculum including all of these competencies [3].

In Europe, the European EDISON project helped to speed up
the establishment of data science as a profession [9] in 2015–17,
especially through a first attempt to list data science degree pro-
grams, whose titles showed a great deal of disparity. Programs
bore expected names such as data science, data analytics, data engi-
neering and business analytics, but also included traditional names
such as software engineering, computer information systems, and
computer science.

The data world also benefited from Jim Gray’s notion of data-
intensive science as the fourth paradigm for 21st century science,
following the first three: empiricism, theory, and computation [11].
Data science programs have also emerged in countries such as
Australia, China, India and Singapore.

Figure 1 reflects the relative frequency in Google search trends
under "Jobs and Education" for data science, big data, data analytics
and big data analytics. The numbers on the y-axis represent search
interest relative to the highest point on the chart for the given
region and time. As Google Trends reports, for every 99 searches
for data science, there were 24 for data analytics and only six for
data engineering in August 2020; we concluded that Data Science
has become the accepted term for this discipline.

The data thus show that the world of education has largely con-
verged on the term data science for this interdisciplinary field. Data
science extracts meaningful information from different kinds of
data, throughout the entire data lifecycle, which includes acquiring,
integrating, cleaning, analyzing and using data. In contrast, data
engineering typically focuses on data infrastructure [15]; also, as
shown in Figure 1, it has not reached the critical mass needed to be
recognized as a separate discipline.

3 CRITERIA DEVELOPMENT PROCESS
In November of 2019, the ABET Board of Directors named CSAB
as the interim lead society and the Computing Accreditation Com-
mission (CAC) as the interim commission for data science pro-
grams, which prompted the Data Science Task Force to form a
joint CSAB/CAC Data Science Criteria subcommittee. Members
of the subcommittee were drawn from a cross section of indus-
try and academia and included representation from programs that
potentially could seek accreditation in the data science discipline.
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Figure 1: Search term popularity under Jobs & Education
(Note: 100 means peak popularity for the term; 50 means
half as popular; and 0 means insufficient data.)

The subcommittee was charged with establishing a robust, yet
flexible set of criteria that supports program customization based
on constituent needs. The charge further required that the crite-
ria be resilient—likely to remain appropriate as a program criteria
for years to come—and that it be designed so that assessment of
student outcome(s) would not place undue burden on programs.
While the focus was on developing criteria for computing pro-
grams, the committee was further asked to think about how other
commissions might be able to use the same or similar criteria to
accredit programs whose emphasis more closely associates with the
other commission. For example, Data Science programs with heavy
emphasis on mathematics or statistics might more appropriately
be accredited by the Applied and Natural Sciences Accreditation
Commission (ANSAC).

The Data Science Criteria Subcommittee goals included:
(1) establishing a set of criteria that would meet ABET approval,
(2) engaging repeatedly with the data science educational and

professional community to gather feedback and suggestions,
(3) incorporating the relevant feedback into subsequent revised

draft criteria, and
(4) working towards a potential cross-commission approach to

criteria development.
CAC bachelor-level program criteria supplement the General Cri-

teria [1]. The program criteria add an additional student outcome
(Criterion 3) to the General Criteria’s required student outcomes
1 through 5. Additionally, the Curriculum Criterion (Criterion 5)
program-specific curricular requirements add to the General Crite-
ria curriculum requirements. Therefore, certain topical areas, such
as the “local and global impacts of computing solutions on indi-
viduals, organizations, and society,” which are included within the
General Criteria [1], are not repeated in the program criteria.

The subcommittee divided into two sub-groups, one focusing
on the data science student outcome while the other group focused
on curricular requirements. In spite of the fact that the discipline is

rapidly evolving, the subcommittee was able to identify and use the
following sources, which are converging toward a common view
of the discipline:

1. EDISON Data Science Framework [9]
2. The National Academies vision of the Data Science Disci-

pline [13]
3. Computing Competencies for Undergraduate Data Science

Curricula – Draft 2 [3]
4. Park City Mathematics Institute Report [8]
5. An Empirical Approach to Data Science and Engineering

Education [15]
6. An Undergraduate Degree in Data Science: Curriculum and

a Decade of Implementation Experience [4]
7. NIST Big Data Interoperability Framework: Volume 1 [14]

The student outcome defined by the subcommittee succinctly ar-
ticulates the unique (relative to other computing disciplines) skills
that an undergraduate data scientist should possess upon gradua-
tion. The other major task was to capture the specific curricular
topics expressly relating to required knowledge and skills areas for
data science graduates.

During the criteria development process, the subcommittee col-
lected a long list of suggested required knowledge areas but ul-
timately settled on the broad areas of the data science life-cycle,
computing, mathematics, statistics, a program-selected domain area
(or areas), and a major project requiring integration and application.
This broad categorization helped meet the requirement to establish
flexible criteria. The subcommittee further wanted to be sure to
highlight the overarching nature of the computing, mathematics,
and statistical topics in conjunction with data privacy, governance,
and stewardship knowledge areas.

Throughout the process, the subcommittee sought formal and
informal feedback on various drafts from a wide variety of con-
stituents including academia and industry representatives along
with the executive bodies of CSAB and ABET. In an effort to gener-
ate feedback from an even wider audience, several members of the
subcommittee presented in-person at a pre-symposium workshop
at SIGCSE 2020. In addition, the entire subcommittee conducted
a virtual working session at the ABET Symposium in March 2020,
with over 40 participants representing diverse computing and sta-
tistical departments offering data science programs. Lastly, in May
2020, the subcommittee offered two information and feedback ses-
sions to the CAC membership.

All these sessions introduced the criteria development process,
presented the then-current draft of the data science criteria, sought
direct feedback from participants via a standard set of questions,
and welcomed open-ended feedback from participants via email.
The comments and feedback provided invaluable ideas for enhance-
ment, including improved word selection, removing ambiguous
words, reordering curriculum items for better flow and clarity, and
streamlining the list of curriculum topics.

Currently, the data science criteria are open for public review
and feedback until June 2021. All interested parties are encouraged
to provide feedback on the criteria through the ABET website;
meanwhile, the subcommittee will continue to seek feedback from
a wide range of audiences and will submit the criteria for final
approval by CSAB and ABET.
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Table 1: Required CAC Student Outcomes (applicable to all
Data Science programs) [1, 2]

Graduates of the program will have an ability to:
[The following five outcomes applicable to all computing programs]

1. Analyze a complex computing problem and to apply principles of
computing and other relevant disciplines to identify solutions.

2. Design, implement, and evaluate a computing-based solution to
meet a given set of computing requirements in the context of the
program’s discipline.

3. Communicate effectively in a variety of professional contexts.
4 Recognize professional responsibilities and make informed judg-

ments in computing practice based on legal and ethical principles.
5. Function effectively as a member or leader of a team engaged in

activities appropriate to the program’s discipline.

[The following outcome is applicable only to Data Science programs]
6. Apply theory, techniques, and tools throughout the data analysis

lifecycle and employ the resulting knowledge to satisfy stakehold-
ers’ needs.

4 DATA SCIENCE CRITERIA
Since the Data Science Program Criteria build on the CAC General
Criteria, a Data Science program must meet both the Computing
Accreditation Commission (CAC) General Criteria and the Data
Science Program Criteria.

The General Criteria covers eight areas: Students, Program Edu-
cational Objectives, Student Outcomes, Continuous Improvement,
Curriculum, Faculty, Facilities, and Institutional Support. Only the
Student Outcomes, Curriculum, and Faculty Criteria distinguish the
computing General Criteria from the other commissions’ General
Criteria, and the Faculty Criterion is not significantly different.

4.1 Student Outcomes
The CAC Student Outcomes Criterion requires that a program have
documented and publicly stated student outcomes that include the
five outcomes required by the General Criteria for all computing
programs, and one additional outcome required only by the Data
Science Program Criteria. The program is free to have additional
outcomes as well. Table 1 lists these six required student outcomes.

This criterion states that a data science program must:
• adopt the six student outcomes verbatim, with two al-
lowed changes. In Outcomes 2 and 5 the phrase "the pro-
gram’s discipline" may be replaced by "Data Science." Addi-
tional program-defined outcomes are also possible.

• publish their student outcomes so that it is clear to the
public that these are their student outcomes. It is appropri-
ate to publish the student outcomes in all outlets that have
a formal description of the program. Typically this would
include at least the program’s website and the program’s
description in the institutional catalog.

• have a continual improvement process based on their
student outcomes. The process must be appropriate, mean-
ing that it includes gathering relevant assessment data and
using that data to effectively evaluate the extent to which
each outcome is achieved by the program’s collective student
population. The process must be documented, i.e., written

down, so that any evolving group of individuals responsible
for it clearly understand it.

• systematically utilize the results of the student out-
come evaluations as input for the program’s continuous
improvement actions. This includes documenting (record-
ing) the decisions and actions taken during the continual
improvement process.

• ensure the curriculum is designed so that each student
outcome can be attained. This task is often accomplished
by mapping the curriculum to the student outcomes.

4.2 Curriculum
The Curriculum Criterion for the General Criteria (GC) and Data
Science Program (DS) Criteria are quoted in Tables 2 and 3 respec-
tively. Note that the 45 semester credit hours of data science course
work is meant to be a super-set of the 30 semester credit hours of
up-to-date computing topics. Thus, together the GC and DS criteria
require 45 semester credit hours (or equivalent) that include items
1-3 in Table 2 and items 1-5 in Table 3.

Table 2: CAC General Criteria Curriculum Requirements
(applicable to all computing programs) [1]

CAC General Criteria—Curriculum:
The program’s requirements must be consistent with its program edu-
cational objectives and designed in such a way that each of the student
outcomes can be attained. The curriculum must combine technical,
professional, and general education components to prepare students
for a career, further study, and lifelong professional development in
the computing discipline associated with the program.

The curriculum requirements specify topics, but do not prescribe spe-
cific courses. The program must include mathematics appropriate to
the discipline and at least 30 semester credit hours (or equivalent) of
up-to-date coverage of fundamental and advanced computing topics
that provide both breadth and depth.

The computing topics must include:
1. Techniques, skills, and tools necessary for computing practice.
2. Principles and practices for secure computing.
3. Local and global impacts of computing solutions on individuals,

organizations, and society.

The three curricular items in the General Criteria are meant to be
applied in the context of a computing discipline, which in this case
is data science. Item 1 emphasizes relevant hands-on practice using
up-to-date techniques, skills, and tools. Examples include use of
integrated development environments (IDEs), debugging skills and
tools, version-control tools, data analysis and statistical modeling
tools, machine learning tools, and data visualization tools. Item 2
could be accomplished with either a required secure computing
course that includes both security principles and security practice
or by weaving security practices and principles throughout multiple
required courses. Item 3 requires that the students have learning
experiences in which they analyze the impact of data science so-
lutions in a range of contexts. These might address, for example,
different cultural, economic, ethical and legal impacts; impacts on
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Table 3: Data Science Curriculum Requirements (applicable
only to all data science programs) [2]

Data Science Program Criteria—Curriculum:
The curriculum requirements specify topics, but do not prescribe spe-
cific courses.

These requirements are at least 45 semester credit hours (or equivalent)
of data science course work that must cover:
1. Fundamental data analysis life-cycle topics:

a) Data acquisition
b) Data management
c) Data preparation and integration
d) Data analysis
e) Model development and deployment
f) Visualization

2. Concepts that span and are applied to the data analysis life-cycle:
a) Data privacy, governance, and stewardship
b) Statistics and mathematics
c) Computing, including substantial coverage of data structures,

algorithms, and at least one programming language

3. Advanced data science coursework that provides depth
4. Coverage of at least one application domain area to provide a

context for data science activities
5. A major project that 1) incorporates an application domain area

and 2) requires integration and application of knowledge and
skills acquired in earlier course work

diversity and inclusion, privacy, and accessibility; or impacts when
solutions are deployed to different regions of the world.

The five curricular items in the Data Science Criteria focus on
knowledge and skills related to the data analysis life-cycle and
being exposed to a context for applying those skills. Item 1 explic-
itly lists six data analysis life-cycle topic areas. Item 2 emphasizes
the inter-disciplinary nature of the discipline, including statistics,
mathematics, computing, and professional responsibilities. Of note
is the fact that the application domain in Item 4 does not have to
be the same as the major project’s application domain in Item 5.

5 NEXT STEPS
TheData Science ProgramCriteria version described in this report is
the first-reading version, meaning that the criteria are now available
for public review and comment [2]. Feedback will be considered
and appropriately incorporated into what is called a second reading
prior to ABET’s summer 2021 commission meetings. If the second
reading program criteria is the approved through the ensuing ABET
processes, the criteria will be available for accreditation of data
science programs by ABET’s Computing Accreditation Commission
starting in the academic year 2022-2023 accreditation cycle.

Additionally, an effort is underway to establish a "harmonized"
set of Data Science Program Criteria under the Applied and Natural
Sciences Accreditation Commission (ANSAC). This work includes
researching potential programs that could seek accreditation from
ANSAC, developing harmonized data science criteria for use by
ANSAC, and establishing procedures for determining the appropri-
ate accreditation commission for data science programs seeking
initial accreditation.

Investigation is ongoing on the nature of data science programs
that are offered by mathematics/statistics departments or by busi-
ness schools. However, the results of the study is beyond the scope
of this position paper, which has been to discuss the process used
and status of ABET data science accreditation criteria for under-
graduate programs that emphasize computing skills.
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