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California is Moving Forward on a Data System
California is taking steps toward building a statewide data system to support efforts to
improve student progress and outcomes from preschool through higher education and into
the workforce (known as a P20W data system), a move recommended by numerous
research, policy, and advocacy organizations over many years.1 The state’s Cradle-to-Career
Data Workgroup comprises representatives of the public segments of K-12 and higher
education, private colleges and universities, workforce development agencies, and agencies
administering financial aid, health, and human services programs.2 The Workgroup will meet
over the next 18 months to develop recommendations about the structure and function of a
P20W data system, with input from advisory groups of educators, researchers, education
advocates, and other stakeholders.
The Education Insights Center produced a series of reports culminating in recommendations
for the structure and governance of a P20W data system.3 This brief follows up on that series,
with a focus on data quality; the brief was informed by the author’s experience using
California’s existing education and workforce data systems to conduct research, as well as
conversations with 14 researchers and other experts who have significant experience using
those data to conduct research, to develop data tools for educators and the public, and for
operational purposes.4

Data Quality is an Important Consideration
Data quality, as discussed in this brief, refers to the accuracy and completeness of the data,
which is an important consideration in the development of a P20W data system.
Administrative records, like those maintained by schools, colleges, and state agencies for
operational use, offer great opportunities as the foundation for a P20W data system. They
allow for observation of individuals over time and across institutions, contain a broad array of
information, and are comprehensive rather than representing a sample of individuals. All
administrative records have some issues with inaccurate or incomplete information that can

result from data entry errors, miscoding of information, and a number of other factors.
However, with sufficient attention to assessing data quality, and appropriate steps to mitigate
any issues through good data management, administrative records are uniquely valuable for
informing decisions about policy and practice.5

Most K-20 and Workforce Data are of Good Quality
The student records maintained by the California Department of Education (CDE), California
Community Colleges (CCC), California State University (CSU), and University of California
(UC), as well as the employment and earnings records maintained by the Employment
Development Department (EDD), are fairly accurate and complete, with a level of quality
problems no greater than would be expected in any large administrative data set. Not
surprisingly, data elements that are routinely used for a particular purpose, such as the
courses students enrolled in, the grades they earned, and the certificates or degrees they
were awarded, are of higher quality than elements that serve little operational purpose for the
institutions that collect them. Data used to allocate funding, to administer specific programs,
or for reporting on accountability metrics are generally of good quality.
The data quality problems that exist usually affect a small share of cases and are of several
varieties, including:
• missing data;
• inaccurate data, such as codes in a data element that do not match the data element
dictionary (the documentation that defines data elements and their codes) or
responses that appear incorrect in the context of other information; and
• inconsistent data, such as different identification numbers or different demographic
information for the same student across multiple records.
Problems that affect a larger number of cases are generally well known by the agencies that
collect and maintain the data. One example is the assignment by community colleges of
appropriate codes to courses and programs (known as Taxonomy of Programs, or TOP,
codes), which is known to be inconsistent across (or even within) colleges. Another example
is the information in CDE’s data system on which high school courses meet the requirements
for admission to CSU and UC, which sometimes differs from the official list of approved
courses maintained by UC.6
Some reasons for poor data quality where it does occur include the following:
•

•

Misunderstanding of questions. Some self-reported information can be inaccurate if
the question or the response choices are misunderstood. For example, if a college
application asks students about their current educational attainment level, but
students misunderstand the question to be asking about their ultimate goal, that can
result in responses showing that an 18-year old applicant has a graduate degree.
Newly collected information. When new data elements are added, it can take time
for reporting entities to initiate collection of the information and apply codes correctly.
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•

•

•

Changes to data elements. Data codes sometimes evolve, and it takes time for
reporting entities to learn about and correctly apply the changes, such as recent
efforts to expand race/ethnicity codes to allow for more disaggregation.
Misunderstanding about what should be reported or how to report it. Different
institutions, departments, or individuals can have different interpretations of data
reporting instructions, resulting in variation in the information collected.
Limited resources and capacity. Some reporting institutions have limited staff
capacity; provide inadequate training to their staff; have less effective processes for
data entry, management, and reporting; and lack the sophisticated technology that
can make it easier to identify and mitigate data quality problems. The central offices
collecting and aggregating the data from institutions may have limited resources to run
data quality checks, to make timely updates to reporting instructions, and to respond
to questions from institutions about data discrepancies or other issues.

While the quality of individual records at the public education segments and the EDD is
generally good, some other data sets need improvement in order to be included in the P20W
system. Student-level data on early learning, adult education, and workforce training
programs should be incorporated, but such data are currently not collected and reported in a
systematic way with appropriate quality controls. The quality of student-level data at private
colleges and universities may vary, an issue the Association of Independent California
Colleges and Universities (AICCU) is currently exploring as part of efforts to develop a
longitudinal student data system on behalf of its member institutions.7 In addition, while
current procedures for matching records across data sets with different identifiers—based on
individuals’ full name, birth date, and other characteristics—yield good match rates, the
matching process could be facilitated with the development of a single, unique identifier.

Perception of Data Quality Problems is Often Larger than the Reality
Several issues can lead data users to think that data quality issues are a more significant
problem than is actually the case, resulting in a lack of trust in the data and in the agencies
putting them out. For example, there has been a proliferation of dashboards and other data
tools created by the educational institutions, their systemwide offices, and other entities,
which often present similar metrics with slightly varying definitions. The measures of
graduates’ earnings calculated by the CSU and UC offer one example, as each system uses
a different definition of the time elapsed since graduation. Such differences can be confusing
and make it difficult for users to interpret the information or understand how and why it varies.
The problem here is one of definition and interpretation rather than the accuracy and
completeness of the underlying records used to create the metrics, but it contributes to the
perception of poor data quality. Timing of data reporting, and updates made to the data over
time, can also contribute to this perception. Data reflected in statewide reports or data tools
may not match an institution’s own records because the submitted data do not reflect recent
updates made to the information, which can also undermine trust in the data.
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Significance of Quality Issues Depends on the Purpose for the Data
The intended uses of data in a P20W data system affect the significance of any data quality
issues. If the data are intended for use in providing direct services to individual students, such
as determining whether a student has met prerequisites for enrollment in a course or
completed the requirements to earn a degree, then, as one interviewee put it, the data “have
to be bullet proof.” If, however, the data are to be used for reporting, calculating metrics,
creating data dashboards, and conducting research to improve policy and practice, then
having a small share of records with quality issues—records that cannot be correctly matched
across institutions, or that contain some missing or incorrect information—does not pose a
significant problem. Good data management and research practices can mitigate such
issues.
Researchers interviewed for this report could not recall any occasion when a data quality
problem seriously hindered their analyses. They emphasized the importance of taking
substantial time to assess the data for any potential quality problems by, for example, running
descriptive statistics (such as a frequency tabulation) on every variable to look for responses
that are not included in the data element dictionary, values that fall outside specified ranges,
or conflicting information across different variables or in the same variable across different
data files. Researchers described actions they take to deal with issues identified during
quality checks, such as focusing their analyses on higher quality data elements, excluding the
small share of cases with incorrect data, and “cleaning up” the data based on a set of
decision rules. Documenting these actions and any limitations posed by data quality issues
can aid interpretation and application of the results.

California has Some Experience and Success Using Linked Data
California’s K-20 education and workforce data have been used for important reporting and
research purposes. Each of the public education systems uses its student information system
to populate data tools that respond to state accountability reporting requirements and help
educators and the public understand the progress and success of its students.8 Some tools
bring together data from multiple sources based on limited data sharing agreements,
including metrics provided by the higher education systems showing students’ employment
and earnings outcomes, determined by matching student records to EDD data. A P20W data
system will rely on the same underlying data, expanding the options for data tools that track
student progress and success across the various education systems. This will fill the gaps in
our understanding about what happens to students at the transitions, and about the impact of
prior educational experiences on students’ current progress and ultimate outcomes.
In addition to the data reports and tools, researchers have used the data that will feed into a
P20W system to address important questions related to education policy and practice. For
example, studies have demonstrated the importance of reforming assessment, placement,
and remediation policies in the CCC, and have assessed the early impact of recent reforms
on student progress.9 Studies on the labor market outcomes of career education in the CCC
have demonstrated positive returns to a wide variety of certificates and associate degrees,
results that can guide colleges in their efforts to offer programs most likely to lead to positive
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returns, and help them direct students to appropriate courses of study.10 Data quality issues
have not been an impediment to such studies, but the work is severely limited by the
disconnected nature of the state’s current data systems and the need to negotiate data
sharing agreements with multiple agencies. A P20W data system with established procedures
for assessing and addressing quality issues and providing access to the data for researchers
will facilitate this work and lead to improved education policies and practices.

Using the Data Will Improve Their Quality
“When data are used, data quality issues can be revealed as people really see
the data for the first time. Using the data is a part of data quality. Data quality is
a process, not an end.”—Paige Kowalski, Data Quality Campaign
Creating and using a P20W data system could help identify and fix data quality issues that
are not currently recognized. Linking data sets together provides more opportunities to crosscheck information and identify problems and inconsistencies. The data collection and
management processes of reporting institutions will likely improve as a “data for compliance”
mindset gives way to an understanding that the data are widely shared and are critical for
continuous improvement. As an example, one interviewee pointed to the state’s recent
inclusion of dual enrollment participation in the College and Career Readiness Indicator in the
California School Dashboard, noting that the record keeping on dual enrollment has since
improved.
Ensuring data quality must be an ongoing focus as California establishes and maintains a
P20W system, with opportunities at the institutional, system, and state levels to improve
quality. Some examples of such actions include
•

•

Reporting institutions, such as schools and colleges, should work to improve their
capacity, perhaps with support from the state as needed, to train staff responsible for
collecting and coding data, to ensure both a good understanding of reporting
instructions and an appreciation for the importance of accuracy given how the data
are used. Institutions should also consider having data reviewed by the offices
responsible for the relevant activity prior to submission, as those offices may be in the
best position to recognize errors in the data.
Systemwide offices/participating agencies that receive and aggregate institutional
data should ensure that their data element dictionaries and reporting instructions are
clear and up to date, and provide adequate notice of changes. They should review
and, where needed, improve their quality control processes (by, for example, checking
data against prior terms/years to identify significant deviations that could indicate
incomplete or inaccurate data). They should assist institutions in their efforts to
provide staff training, by providing manuals, webinars, or other supports. They should
consider evaluating the offices responsible for submitting data (such as college
institutional research offices) to ensure they meet a standard for effectiveness and to
identify common challenges that might require system action.
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•

•

The managing entity assigned to develop and administer the P20W data system
should work closely with participating agencies to develop data matching processes,
data definitions, and reporting schedules, with quality control procedures and a
certification period built in that allows agencies to review and confirm their data. As
part of data matching processes, the entity should develop and maintain a unique
individual identifier. The entity should ensure that processes for sharing data with
researchers include commitments to conduct quality checks and respond
appropriately to any issues. Transparency is critically important to engendering trust in
the data, so the entity should provide comprehensive and accessible documentation
of data definitions, data submission and quality control processes, known data quality
issues, and contact information for staff who can answer questions.
State policymakers are responsible for establishing an effective structure for
administering the P20W data system, one that ensures some independent authority
for collecting the data and setting standards for data submission. They must ensure
the managing entity has sufficient funding and staff capacity to administer the data
system and maintain good data quality.

Finally, ensuring that participating agencies and institutions get value for themselves out of
having a statewide data system will help to improve and maintain data quality. The data
system should be used to construct reports and dashboards that are useful to the agencies in
their own work, as well as to address the interests of a wide array of stakeholders related to
education planning, labor market analysis, safety net planning, and other broad concerns. As
one interviewee said, “when it comes to data, use drives quality.”
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